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NOTICES. 


NEXT WEEK. 

Monday, November iqth, at 8 p.m. (Cantor Lecture.) Franklin Kidd, 
D.Sc., Low Temperature Research Station, Cambridge; “ Biology and 
Refrigeration.” (Lecture II.) 

Wednesday, November 2IST, at 8 p.m. (Ordinary meeting.) Edward 
Percy Stebbing, M.A., F.L.S., Professor of Forestry, University of Edinbul^h, 
” Forestry in Sweden : its Importance to and Influence on Great Brit^ih.” 
His Excellency the Swedish Minister will preside. 


INDIAN SECTION. 

Friday, November gxH, 1928. Sir Hugh T. Keeling, in the Chair. 
A Paper on ” Town Water Supp.i^in India ” was read by Mr. J. W. Madele v, 
M.A., M.Inst.C.E,, M.Am.Soc.C.E., M.Inst.W.E. The Paper and discussion 
will be published in the Journal on Nc^ •ember 23rd. 


CANTOR LECTURE. 

Monday, November I2TH, 1928. Dr. Franklin Kidd, D.Sc., Low Tempera- 
ture Research Station, Cambridge, delivered the first of his course of three 
lectures on ” Biology and Refrigeration.” 

The lectures will be published in the Journal during the Christmas recess. 


PROCEEDINGS OF THE SOCIETY. 


FIRST ORDINARY MEETING. 


Wednesday, November yxH, 1928. 


Sir George Sutton, Bt., Chairman of the Council, in the Chair. 

The Chairman delivered the following address 

FIFTY YEARS OF. BRITISH INDUSTRY. 

D]|ring the last fifty years many important changes have taken place in the 
industrial world. 'Fhe scale upon which enterprises are carried on has developed 
so rapidly that what was once regarded as a big business would to-day be 
considered quite a modest affair. Added to the growth in size of the individual 
undertaking, there has been an increasing tendency towards the amalgamation 
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of firms, or the establishment of groups within a particular indifetry for the 
promotion of common interests. On the other side we have had a parallel 
evolution of the trade union. Labour, like capital, has achieved its amalga- 
mations and federations. 

These and other changes have made business— using the word in its broadest 
sense — much more formidable and complex than it used to be. As my business 
ex||prience extends over a period of nearly sixty years, I have witnessed many of 
the changes, and have taken an active part in some of them. 1 thought, there- 
fore, that I could not better mark my appreciation of the honour done to me 
by the Royal vSociety of Arts in appointing me Chairman of their Council than 
by reviewing the changes which have taken place during m}'" half century of 
practical experience. 

No apology is needed for devoting an address to the subject of industry. 
Our industrial prosperity is the foundation our existence and our security ; 
it is the essential basis oi those Arts with which this Society is directly concerned 
and has done so much to foster. 

From Private Imrm to Pubek Company. 

Whether the Society of Arts, which even sixty years ago was an ancient body, 
was concerned in the legislation which has done more than anything else to 
change the course of industry, 1 do not knouE I refer to the Companies Acts. 
These Acts performed an essential ser^dce to industry, since without the 
jirovision of shares carrying a liability restricted to their face value, it would 
have been impossible to obtain the capital required for the industrial growth 
of the nineteenth centurjE 

The Companies Acts, however, did much more than clear the way for the free 
investment of capital. They opened the door wide to the enterprise of the 
individual, without distinction of rank, birth or privilege. Before the Acts 
came into full operation the characteristic type of enterprise was the family 
business. It was the ambition of every man who founded a business to 
transmit it, strong and intact, to his sons. It might also be, but often was not, 
the sons' ambition to strengthen their inheritance for the next generation. 
The stories written around this period bear witness to the strength of such 
family traditions. A frequent theme of tragedy was the failure of a son to do 
justice to his business inheritance. Industrial interests were, in short, 
surrounded by the same sort of feudal atmosphere as the old landed interests. 

Under such conditions it was extremely difficult for anyone not possessing 
advantages of birth, or wealth, or influence, to rise to a responsible position in 
an industrial or trading enterprise. The limits of promotion for mere ability 
were definitely marked. Sometimes, of course, they were overstepped; 
often enough men of outstandifig talent and great force of character would 
either build dp a new enterprise or secure command of an existing one. But 
in those days the '' self-made man " was enough of an exception to carry Jiis 
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half derogatory title with him all through his career. Wliat we may call the 
employing or controlling caste was strongly organised and well defended. 

With the development of joint stock companies, especially in connection 
with new industries, the aristocratic tradition was transformed into a demo- 
cratic tradition. J believe that to-day every avenue of advance is open to 
any man possessing the requisite ability, no matter what other advantages , 
he may or may not enjoy. That, to my mind, is at once the most striking ^d 
the most encouraging feature in modem business. It affords an assurar^e that 
the supply of competent captains of industry will never fail, because of airbificial 
barriers in the path of promising recruits. \ 

Democratic Industry. 

For a conclusive proof of the reality of this change to a genuinely democratic 
system one has only to look around at the men who are in responsible control 
of the big producing and trading firms of the present day. A very large pro- 
portion of them are men who rose from the ranks. The same principle applies 
to the smaller firms and also to those managers and directors who, though not 
having risen to the highest command — for there is not room for everyone 
there — still take a leading part in developing and guiding enterprise. 

Modem conditions of industrial progress are at once so flexible and so rigorous 
that they give an unprecedented opportunity to ability, and to ability alone. 
Influence may provide a man with an opening, Init unless he justifies himself 
he can never hold the position, much less advance beyond it. On the other 
hand , everyone in charge of a business undertaking is conscious of an insistent 
demand for officers with a high degree of intelligence, initiative, and strength of 
character. When these qualities discover themselves in any young man, 
whether he be on an office stool or helping at a workshop bench, they become a 
certain passport to promotion. 

The Desire for Wealth. 

The immediate motive which urges men to seek promotion is, of course, the 
desire to earn wealth. Just as the purpose of a progressive business is to 
realise more and more profit, so the ambition of each individual engaged 
in it is to secure for himself a large share in the results. 

The instinct of acquisitiveness is indeed both fundamental and universal. 
Frequently one hears it decried as a rather base passion, or at best as '*mere 
money-making.'' But I see no reason for regarding the impulse to become 
wealthy as in itself anti-social. On the contrary, it induces men to work hard, 
to educate themselves, to assume greater responsibilities, to confront risks with 
courage, and generally to make themselves more capable and progressive 
members of society. In the long run, no man can augment his personal 
wealth without increasing the service he renders to his fellow-men. The 
rewards of effort may be unequal, and the majority may be destined to see 



5 


Not. i6. 1928 JOURNAL OF THE ROYAL SOCIETY OF ARI^S. 

their hard work gain less than is achieved by the more skilful -'or fortunate 
minority, but every rise in the standard of living and every advance in 
civilisation has depended to a large extent on the strength of this primitive 
desire to add to one's possessions. 

It would be a great mistake, however, to assume that impulse to make 
money is the sole or even the dominant motive in the men who have built up or 
gained control of large industrial or trading concerns. The deceitfulness of 
ric^ies has been a favourite tlicme of the moralist for centuries, and his messages 
would have fallen on deaf ears if they had not conveyed a truth which tlie 
WHialthy were able to appreciate. Money can purchase many things — comfort, 
beautiful surroundings, the luxury of travel, and a thousand amenities— and 
it can be translated into power, prestige, and other less tangible but still desirable 
things. But there comes a time when the man who is growing wealthy has all' 
that money can buy, so far as his desires lead him. This stage is sometimes 
reached quite early in the career of a modern captain of industry. Yet again 
and again we find men of this class continuing their wwk, reaching out into 
new fields, and adding one wealth-producing organisation to another. Almost 
invariably, by what seems to the superficial observer an inexplicable irony,, 
they continue also to lead austere and laborious lives. Rarely do they retire to 
enjo}^ wdiat are po{)iilar]y called the fruits of their labour. 

Here, obviously, we are in the presence of something more than the instinct 
of acquisitiveness. We touch tlu^ passion ot the creative artist. 1 am not 
straining a comparison when 1 sa\’ that the man who conceives a project, 
and sets to work to realise it in factories and wai'ohouses, in trained employees, 
nnd in all the otJier phases of a successful productive enterprise, operates 
N'cry much as an artist does in painting a picture, and enjoys much the same 
triumph in achievement. There are many businesses to-day which did not 
(*\'ist thirt>‘ or fort\^ years ago, save as an idea in the mind of one man. When 
the builder regards his handiwork— when he pictures the raw materials coming 
from all parts of the world to feed his machinery ; when he thinks of the 
hundreds, perhaps thousands, of men and women who gain their living by 
operating that machinery or distributing the product- -would it be surprising 
if he feels the same sort of satisfaction as a painter or a musician who has 
composed a masterj)iece ? 

CAin OF Indfstky." 

My pt^rsonal observations and experience have led to the conclusion that it is 
this constructive faculty, and not a mere acquisitive instinct, which our 
industrial leaders work so hard to satisfy. Possession is not one thousandth 
jiart as interesting to them as creation. Life is for them as much of 
an adventure as it was to the Elizabethans who set sail upon uncharted seas, 
and finished ohe voyage only in order that they might begin another. 

The conception of a captain of industry as a mere soulless piece of mechajiism 
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stands in neSd of drastic revision. Success in this line of activity deipands 
much more than driving force and the pursuit of efficiency. It needs, as I have 
explained, a high degree of imagination. It needs courage — courage to take 
big risks, often to stake everything on a single decision, it needs tenacity — 
the spirit which cifables a man to keep his prearranged course in spite of 
reverses and even of failures. It needs the gift of judging the character and 
ability of others. It iideds organising ability, in which not the least imporant 
factor is the gift of handling men sympathetically, gaining their enthu.sia/^ic 
co-operation. It needs all those faculties, so difficult to define, which we 
up in the word penonaliiy. They are at onc(' so subtle and so powerini th^J 
every member of a world- wide organisation may in somi' degree or other reflect 
the personality of the man whose purposes they serve. 

ThJ‘ Distribution of Wealth. 

So far as the production of wealth is cojicerned, tlu ie lias been a distinct 
improvement in the course of my life's experience, thanks to the expansion of 
the public company and the ample opportunities which that .sN^stem of organisa- 
tion gives to progressive and capable minds in ev(Ty social grade. l-5ut when 
we turn to the distribution of wealth, we are confronted with problems whicli 
are far from being completely solved. 

Behind many of the prevailing ideas aliout the ]>ro])(T distribution ol wealth 
there lurks the feeling that wealth itself is anti-social. The contrast between a 
man who has millions at his command and another who barely earns his dail}’ 
bread is .so glaring that it leads to the belief that the duty of t be wealthy man is 
to dissipate his millions, 

I do not propose to argue this ancient question at length, li will be sufficient 
for my purpose if 1 point out that the proportion of the wealth which a rich ' 
man can possibly spend on himself is ver)" small, and that what we call his 
wealth is really an organisation of machinery and meui which rendtTs a servic(‘ 
to the community, and provides employment for a large number ol people. 
We may rightly condemn a man who uses his personal wealth in ostentation and 
extravagance, but that is not a condemnation of wealth as sucli ; it is merely a 
verdict on the folly of an individual. It is also a reminder that the conservation 
of wealth, not its dissipation, is of social value. Moreover, under the joint- 
stock system, the capital value of enterprises which have mad(^ fortunes for 
their founders is .shared by thousands of other people. 

The problem of the proper distribution of wealth is therefore one which 
concerns everybody, and not simply the few very wealthy people upon whom 
public attention is apt to be concentrated. Reduced to its simplest terms, it 
resolves itself into adjusting the reward which capital should give to labour for 
its sendee. 

In the early days of industry this question was settled by a process of bargain- 
ing in which, we may admit, capital had the last word, Later, when the 
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wotkfers became organised, the law of supply and demand which^ was supposed 
to govern the level of wages became modified by the power of the trade unions. 

• One of the most notable features of the last half-century of our industrial 
history has been the growth of trade unions and their organisation into federa- 
tions. On the employers’ side there has been a corresponding growth in the 
number of representative associations and in their grouping for the purpose 
defending their common interests and promoting the advance of industry 
in general. The result is that to-day we have organised labour confronting 
organised capital on practically equal terms. For the first time it has become 
possible to deal with problems of wages and conditions of labour on national 
lines and to discuss the broad principles upon which agreement may be reached. 

Fkom War to Peack. 

Still more important than this development in the machinery of conference 
is the change in the spirit of the men who are called upon to operate 
the machinery. This change is quite a recent phenomenon, but I have a con- 
fident faith that it will be more than temporary. 

During the greater part of my business life negotiations with the representa- 
tives of labour had very much the character of diplomatic conversations between 
neighbouring States with a long history of frontier wars. Where there was not 
open hostility there was latent hostility. Demands made by the men, or 
representations made by the masters, were fought out rather than argued 
out, and the general tendency was to resort to the strike or the lock-out at 
the beginning of the discussion instead of at the end. In industry, as in other 
fields, the will to war was very powerful and more prevalent than the will 
to peace. 

For a long time it seemed as if there would ]>e no escape from this atmosphere 
of distrust and antagonism. The more far-seeing men on both sides recognised 
tlie destructive folly of what was virtually a form of civil war, but they found 
it difficult to control the rebellious forces around them. Eventually, however, 
a beginning was made with a more rational method of adjusting differences ; 
and through the courage and faith of men of goodwill on both sides the seed has 
at last been brought to harvest. 

A Pioneer Industrial Council.* 

I am rather proud of the fact that the industry with which 1 am associated 
was among the first to establish a successful joint council for the discussion of all 
questions affecting employees. This development was greatly aided by the 
fact that practically all the firms engaged in the industry had themselves been 
organised at a very early stage. The Cable Makers’ Association was founded 
twenty-nine years ago and was thus a pioneer in what is now called the “ ration- 
alisation ” of industry. I shall deal later with its chief objects and operations ; 
for the moment I ^am concerned solely with the circumstance that here, as in 
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very few other industries, all the employers concerned could speak and act in 
unison. Thus they were able not only to arrange a bargain with labour, but 
to guarantee its faithful execution. In place of guerilla campaigns in which 
individual unions fought individual firms, and frequently set one against 
another, there was tBe possibility of a general conference to airange the terms of 
an enduring peace. 

So we came to form our " Whitley Council.*’ The story of our enterprise i| a 
powerful confirmation of the proverb that “it is the first that counbf..’* 
There were indeed many first steps, in the sense that time and again the c|d 
Adam would break out at one point or another of the round table and lead to 
adjournment of the proceedings. 

Gradually, however, the ebullitions became less and less frequent until they 
practically disappeared. I attribute their disappearance to a ])sychological 
factor which, although of the simplest character, is of the most vital importance 
and provides the key to success in all such efforts at joint actioji. The peace 
which ensued was not the peace of exhaustion but the peace of understanding. 
Meeting as we did again and again at the council table, we got to know each 
other intimately and to realise that with all our faults and our differences of 
opinion we had a common denominator of decent humanity, and were alik(‘ 
endeavouring to do our duty by those we represented. Personal contact 
proved a slow l)iit efficient solvent of distrust. 

This experience is a useful, reminder of the truth tliat marhinery is less 
important than the spirit in wdiich it is operated. We may d(‘vise the most 
perfect system of conciliation and arbitration, but it will be us(‘less if the people 
concerned are not inspired by goodwill and mutual underst;mfling. That 
explains in some measure why the spontaneous and more or less informal 
conference initiated by Lord Meichett has succeeded where ollicial efforts ha\ c' 
met witli resistance. The personal factor has been allowed lull freedom of 
action. Questions have been handled as man to man and not l)etweeii delegates 
acting under rigid instructions. 

Tine Personal Touch. 

Personal contact is absolutely essential to a proper understanding of otlu'r 
people's point of view. Our repeated discussions with the represc^ntatives of 
trade unions gave u.s an insight into the ideals and difficulties of labour, while 
they in turn came to realise the limitations of mtinufacturers who had to 
maintain pi'oduction on a profitable basis under the severest competition. 

Without open and frank discussion it would have been difficult for the 
representatives of labour to appreciate the fact that an employer is after all a 
trustee for the interests of his shareholders and his customers. Without 
mutual knowledge it would have been difficult for the clear conviction of the 
common interests of employer and employed in the prosperity of their industry 
to emerge from the dust of perpetual conflict over wages and hours of labour. 
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Wages Dii-'Ficulties. 

Thanks to these changes, we are now able to discuss questions of wages in 
the spirit of partnership. It is in that spirit I wish to offer a few observations 
on one or two outstanding difficulties. 

The prevailing rates of wages are fixed partly by cdstom and partly by 
arrangements made with the trade unions concerned. Trade union policy 
<iims at uniformity ; it is satisfied if the standard rate of wages is accepted by all 
employers and paid to all workmen, irrespective of the personal merit of the 
worker or the prosperity or otherwise of any particulai* factory or group of 
factories. The object of this policy is the meritorious one of securing to every 
worker a living wage and if possible something more. Yet it must be admitted 
that the standard wage system imposes an artificial uniformity in a field 
where there is a great natural diversity. 

From the point of view of the individual worker, it means that no matter how 
skilful he may be or how liard he may work, he cannot advance beyond the 
standard rate of wages. 

From the point of view of the individual factory or industry, it means that 
no matter how hard-pressed it may be, it cannot meet the situation by reducing 
wages, and no matter how prosperous it may be, it cannot pay more than the 
standard rate. 

Let me give an illustration. Many different industries — engineering shops of 
various kinds, shipyards, and ray industry of cabje making — employ the highly- 
skilled men known as fitters. Shipbuilding and some branches of engineering 
are, for rea.sons largely outside their control, in a depressed state. On the 
other hand, cable-making, on account of the ever-increasing development of 
electricity, is prosperous. Within that industry itself tliere are degrees of 
prosperity. If the level of wages were regulated by the prosperity of each 
separate undertaking, the workers in the less prosperous concerns might feel 
a sense of injustice which would introduce a distinct element of discord. 

Anomalies in Wages. 

There are other anomalies which the joint councils of our various industries 
would do well to attack. One is the disparity of wages in sheltered and un- 
sheltered trades. Is it right that .skilled workers should be paid no more, and 
sometimes less, than workers in unskilled trades ? This anomaly has arisen 
simply because the slieltered trades have been able to raise the cost of their 
service to the public and consequently pay their employees more than the 
natural relative value of their work. While it endures, it has a tendency to 
attract into lower-grade occupations men who would be capable of giving 
better service and employing their faculties more fully and more happily in 
skilled work. 

The ulthnate object of trade union activity is to secure to labour a larger 
share in the results of industry. To-day, much more than in earlier times, it is 



10 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Nov. i6, 1928 

realised by the^epresentatives of Labour that this is a very complicated problem 
not capable of complete solution merely by incessant action to force up the 
general level of wages. 

l^IKCEWORK. 

When this problem is considered, most people’s thoughts turn to piecework 
and profit-sharing. Piecework, how'ever, is applicable only to certain types of 
labour and it is not regarded with much favour by the trade unions. Thefif, 
objection to it is partly a general dislike of all departures from standard rates 
of pay and partly a distrust born of experience. Cases have occurred where| 
piece woik terms have been modified by the employer because a proportion of i 
workers have regularly earned more than was considered appropriate to the ' 
grade of labour. Where such modifications have been enforced they have 
engendered a very unfortunate — and I think quite natural — .sense of hostility 
and distrust, but we may hope that in the better spirit of mutual confidence 
which prevails to-day it will become possible to extend the piecework system 
on a basis satisfactory to both parties. 

Profit Sharing. 

In some quarters profit-sharing is regarded as a complete solution of the 
problem. Opinion is, however, still divided as to its merits, or rather the 
extent to which it can be usefully applied. The underlying principle is sound 
enough, as it gives the workers a share in any advance beyond a standard 
measure of prosperity. Where an industry is of a comparatively steady 
character, as in the case of a public utility or of a company supplying a com- 
modity in regular demand, it affords a convenient method of securing a 
periodical bonus to the staff. But difficulties arise when fluctuations occur 
from profit to loss, and as a general rule the workers are more attracted by the 
prospect of a higher weekly wage than of lump sums at widely-separated 
periods. 

So far as manufacturing industries are concerned it is, I think, better to aim 
at a system which secures to each grade of worker the highest possible wage,, 
rather than to attempt to apply a rigid profit-sharing system to a constantly 
changing set of conditions. There are, I admit, cases where profit-sharing 
has been successfully applied and is firmly established. On the other hand, 
there are cases where it has not proved popular. The inferen ce which may fairly 
be drawn, is that a very careful survey of each case should be made before the 
hope is entertained of making all grades of workers contented by means of profit- 
sharing. 

Co-Partnership. 

Co-partnership is a somewhat difleretit proposition, as it aims at enabling 
the workers gradually to acquire a proprietary interest in the concern from 
rwfiich they draw wages. 
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again it is difficult to discover a solution applicable' t# the general 
run of industrial concerns. The only type of company in which a' worker 
should be encouraged to invest his savings is one of a steadily prosperous 
character. These are precisely the cases where the price of the shares advances 
far beyond the nominal value and gives the purchaser a yield not much greater 
than on a gilt-edged stock. If, therefore, the worker buys the shares at the 
m|rket price he .secures only a modest return; and if, on the other hand, the 
company allows its employees to acquire shares at pur, it must con.sider that 
it is presenting them with a substantial bonus at the ex[)cn.se of the other 
shareholders. 

The difficulty which is here indicated is not confined to problems of co- 
partnership. It affects the development of industrial enterprise in general. 
When a company has become fairly prosperous, the rise in its share level gives 
the original shareholders an opportunity, which they g(‘nerally seize sooner or 
later, of realising at a substantial profit. The new shareholders buy their 
shares at such a price that unless the Company maintains its dividend the yield 
becomes unsatisfactory. Thus wc reach the curious state of affairs in which a 
C.ompany struggles hard to keep up a 15 or 20 per cent, dividend on its ordinary 
shares while the general body of shareholders actually realise nothing more than 
5 or () per cent. 

I'liK Kewakd of Ladouh 

Returning to the broad question of the distrJVmtion of wealth, there is an 
important point upon which a great deal of controversy has turned. 

We hear it argued by idealists that the reward of labour should come before 
that of the employer. However attractive this may be in theory, it can hardly 
be said to provide a sound working principle. The mainspring of enterprise is 
the desire to earn a profit, but if the claims of labour are to take precedence of 
this primary factor it is inevitable that enterprise will be discouraged. Labour 
will gain much more in the long run by encouraging initiative than by imposing 
upon all industrial adventures the duty of meeting, before all else, whatever 
claims the rank and file may choose to make upon those who are ri.sking their 
money and' their professional reputation. 

Similarly in the ca§e of an established undertaking. The capacity to earn a 
profit is the fundamental condition both of survival and of progress. Every- 
thing must be made subservient to the need of reaching the profit-earning 
stage. As the recent remarkable agreement between the railway companies and 
the railwaymen^s unions clearly shows, the truth of this contention. has come 
home to the workers. They have agreed to an all-round reduction of 2| per 
cent, in wages because they realise the necessity of restoring the railways to 
the profit-earning level. Without that restoration, their hopes of .regular 
and weS-imid employment must gradually disappear. 

The this matter of profit-earning is considered, the more definite 
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fxxonies the conviction that labour has everything to gain and nothing tolose by 
encouraging the making of substantial profits. In most industrial undertakings 
employing large bodies of labour, the workers would stand to gain nothing 
appreciable if dividends were distributed among the employees instead of the 
shareholders. Inteaest on capital is usuall}" a very small fraction of the total 
wages bill Hut when dividends are substantial, the workers stand to gain in 
various directions. Steady, well-paid work is assured them ; the compapy 
•enjoys the security and resources which enable it to' extend its salesmansi^p 
and obtain new orders ; and the dividends make it easy to secure capital fi)r 
extensions, for renovations, for replacement of old with more efficient planii, 
for research, and for other developments which improve and widen the market 
for labour. 

In short, profit for the shareholder means progress and prosperity for all 
concerned — labour not least of all. Viewed in this light, the once prevalent 
notion that profit was something taken from the worker and given to the 
people who had no just claim upon it, is seen to be false. From the ambition 
which human nature entertains— selfishly if you like— comes enterprise, and 
from enterprise conducted on a profitable basis conu^s the ability of a community 
to maintain an increasing tx)pulation in comfort and amenity. 

The Social Value of Pkofit, 

It is necessary to emphasise the social value ol profit because tlie contrary 
view is likely to hamper an industrial development of a most important and 
useful character. 

1 have already referred to the tendency of firms engaged in the same industry 
to unite for mutual benefit. This is a comparatively recent phase of industiial 
•evolution. Fifty years ago the individualist princi]:>le was supreme. Every 
firm prided itself upon its independence and accepted the law of unfettered 
competition not only a natural but an absolutely beneficial dispensation. 
Public opinion was dead against any measures whatso(‘ver for modifying the 
rigour of rivalry, whether at home or abroad. 

A different spirit prevails to-day, and its growth is one of the most significant 
of the changes I have witnessed. 

The causes of the change are not obscure. An industrial policy of laissez- 
faire was appropriate enough when Britain enjoyed a practical monopoly in 
most fields of engineering and kindred enterprise. The world was ours, and it 
was so wide that individual firms found plenty of elbow room for the exploitation 
of an cver-increasing demand. But when the Continent and the United States 
of America began to build up productive organisations of their own, British 
firms found one market after another being closed to them. They also found 
themselves competing, not with individual firms, but with industries organised 
within themselves and in conjunction with banks and even with Governments, 
so that a formidable combination of State influence, powerful finance houses, and 
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co-*operatmg producers was encountered in overseas markets artd even in our 
own home market. 

; Some time elapsed before the alteration in the conditions was fully realised 
and steps taken to meet it. The traditions of independence are slow in d^dng, 
and it was difficult for firms which had always pursued their own course and 
treated competitors as their natural enemies to reconcile themselves to the 
li^nitations and sacrifices involved ifi common action. Even to-day there are 
many industrial groups where the members chafe under the chains of co-opera- 
tion, and threaten at frequent intervals to break them. The only thing that 
restrains them is a recollection of their much less fortunate condition when 
unarch}^ prevailed. 

The Story of the C.M.A. 

I have already mentioned that the Cable Makers' Association was one of the 
first bodies of its kind to be formed. It will be interesting, 1 think, to review its 
history in order to indicate the reasons for the formation of the Association 
and to outline its activities and its results. 

Fifty years ago the electric lamp was born, and in turn gave birth to a new 
nidustry — the generation and distribution of electricity to the public. Previous 
I 0 that event, the telegraph, l)oth land and submarine, was the main iteiti in 
i;lectrical engineering, and when the demand arose for insulated cables suitable 
for electric lighting, it was natural that the firms engaged on telegraph cable 
jU'oduction should endeavour to meet it. 

Many new problems, some chemical, some physical, some electrical, some 
manufacturing, had to be solved. The carrying of heavy currents at high 
pressures was in many respects a more formidable problem than that of trans- 
mitting the light currents u.sed in telegraphy. Tlie public safety was involved 
in the solution of tUe.sc problems ; so also was the prosperity of the new industry, 
since reliabilitv, efficiency, and long life in cables were essential to satisfactory 
service. 

At an early stage in the cable-making industry, the firms became acutely 
conscious of these problems and also of the opposition between the need for a 
high standard of quality and the desire for cheapness. Ihey also realised that 
there was nothing to distinguish, in the sight of the ordinary buyer, a high- 
grade cable from a low-grade one. 1'here was an obvious danger that 
unregulated competition would make price the sole consideration in cable 
contracts and would thus bring about a steady deterioration in the quality of 
the all-important link between the power station and the public, and of the 
wires which the user of electric light installed on his premises. 

In order to avert this danger the leading firms came together twenty-nine 
years ago and formed an Association primarily for the purpose of fixing and 
adopting standards of dimensions and quality in electric cables. To-day these 
standards are recognised all over the world. It is largely to them that we owe 
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the exceptionitl reliability of electric su|:>|>ly in this country and the high degree 
of safety which attends the use of electricity in our homes and in buildings 
of all kinds. It is perhaps worth recalling that during the War many of our 
networks of electric mains were heavily overloaded owing to the successive 
additions of munition factories. The strain put upon them for months, and 
in some cases years, was far greater than anything regarded as ])ossible, to say 
nothing of permissible, when they .were designed and manufactured. Never- 
theless; the margin of safety provided by high quality insulation, and amp|b 
dimensions, enabled them to carry their tremendous overloads wijh only ah 
occasional interruption. \ 

Kkgiilatix g Competition . 

Hie co-operative action of the ('able Makers’ A.ssociation did not, however, 
end with standardisation. It extended to the field of com})etition. 

At that time it was a very rare and a very suspect thing for firms in the sanu^ 
line of business to agree not to engage in an orgy of cutting prices or not to work 
ruthlessly towards the extinction of competitors. 'I'he Cable Makers’ Assc^cia- 
tion proceeded on the assumption that the field was larg(‘ enough for the growing 
prosperity of all of them and that their individual as well as their common 
interests and those of electrical enterprise as a whole would ])e best served l)\’ 
keeping' competition within reasonable bounds. 

This view was not, as you can well imagine, shared sj^ontaneoiislx* by the 
public or by the buyers of cables. The Association was regard(‘fl as a " ring 
and incontinently denounced as such. Prote.sts were continually being made 
against the maintenance of prices, and in some quarters the break-up of the 
Association would liave been welcomed as an unmixed boon. 

Many attempts were made to achieve this destruction. They were made by 
firms in this country ; they were made, on a much more formidable scale, 
by firms abroad. But the Association was able to resist all these attacks, and its 
survival is a conclusive proof that the members were able to render better 
service than their opponents. Users of cable might denounce “ rings *' in more 
or less emphatic language, but they appreciated the vital importance of quality 
in cables and they realised the value of the guarantees which the Association 
was able to give with the full weight of organised firms of the highest repute. 

Moreover, the security which combined action gave to the firms concerned 
enabled them to keep abreast of, and indeed ahead of, the needs of a rapidly 
expanding and changing industry. As the electric light undertakings developed 
into power supply undertakings, new technical and manufacturing problems 
arose, demanding for their solution a great deal of costly research and experi-" 
ment. It would have been impossible for the industry to undertake this 
development work if it had not enjoy©;! the security and the financial resources 
which a measure of combination afforded. As things were, it was afeje to 
increase its output continually and to keep alWays in the vanguard of tedinfcal 



Nov. i6, 1928 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 15 


progress and manufacturing efficiency by a judicious use of the strength which 
organised prosperity gave to it. 

The C.M.A. rightly claims that it has demonstrated that it is possible for a 
number of firms, entirely independent of one another financially, and. broadly 
speaking, working competitively, to concentrate the competition on being one 
of quality and effective service to the customer, rather than on to a ruinous 
prije competition; The effect of the economies arising from ('oncerted action 
in the directions which have been indicated has been siidi that the actual 
prices are so low relatively to the quality dealt in, that it has l^ecn almost 
impossible for newcomers to the industry to offer eciually high qualities at 
lower prices.*' 

One need not be surprised therefore, that the enable Makers’ A.ssociation 
has been adopted as a model for later groups of manufacturers and has done a 
great deal to allay tin* public suspicion with which every form of industrial 
combination was once regarded. 

The Value of AMALGAAfATiuN. 

The principle of industrial combination is now as firmh’ estal>lished as the 
principle of amalgamation which came into force about the same period. It 
may be said that it is more firmly established, since tlie advantages of combina- 
tion increase with every ap]dication of the principle, wliile in the case of amalga- 
mation there are strict limits to the benefits which can be realised. 

The object of amalgamation is to secure greater economy in production, 
management and salesmanship, greater financial stability, and a firmer hold over 
raw materials and the conditions of sale for the final products. Where firms 
are engaged on precisely the same form of production, or where they contribute 
their several manufactures to cover a particular industry- such as electrical 
engineering, or chemicals — amalgamation will secure its object if judiciously 
carried out on soi^nd financial lines. 

There have been, however, cases of amalgamation where firms have absorbed 
others with which they had no organic relalion. The result has been that a 
medley of problems of production and salesmanship had to be solved by a board 
without cohesion, without the capacity or the opportunity to frame a common 
policy. Amalgamations of this kind are simply an overcapitalised anarchy, 
and their inevitable future is a drastic process of restoring the several parts to 
independent ownership and writing down the capital to something approaching 
the true value of the assets. 

War conditions encouraged a great deal of this reckless union of incompatibks. 
Amalgamation was held to be a prime element in the reconstruction which was 
needed to prepare British industry for the after-war of international commerce ; 

in the rather fevered temper of the times the limitations of even an uncon- 
troverted policf^ were not always recognised. We understand better to-day 
that an amalgamation may be weaker than its component parts, and that great 
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skill in selecftion is needed to secure the genuine unity which alone ’means 
strength. 

Pkace in Industry. 

We now live in an era of Big Business. The tendency of the time is to con- 
centrate the power of control over production by mergers or amalgamations 
in one form or another. At the same time, where manufacturers remain 
independent, there is a corn])lementary movement towards unity by the forniia- 
tion of industrial and trade associations. i 

Both movements will, I am sure, tend to greater prosperity for everyboaj' 
engaged in industry and to better service to the community. They will alsd, 
as I have already indicated, smooth the path of industrial peace by enabling 
decisions about the conditions of labour to be reached by a small but fully' 
representative conference and given effect over the greater part of the industrial 
field. 

While on this point I would like to suggest an effect which the higher organisa- 
tion of industry will have upon the cause of industrial peace. So far as our own 
country is concerned, efforts are being made to modify competition by co- 
oj>eration, and it appears that steps have been taken in some industries to ; 
make treaties witli the organised industries of other countries. If this move- 
ment continues, the nations will in time be bound together by a series of 
industrial agreements in which their interests are closely involved. This 
network should ])rove a powerful reinforcement tor the foundations of inter- 
national peace. 

Rksearck. 

The better organisation of industry, both by amalgamation and the formation 
of associations, has a direct bearing upon the important subject of Research. It 
used to be a common subject of reproach against our manufacturers tliat they 
neglected research, A generation ago there may have been plenty of ground for 
the reproach ; to-day it is only in exceptional cases that it can be justly applied. 
And the change is largely due to the transformation from independent com- 
peting firms to co-operating organisations. 

Industrial research on the modern scale is a very costly and speculative 
undertaking. It needs large laboratories, equipped with expensive plant 
and manned by highly skilled experts in various branches of science. Its 
purpose is to adventure across the frontier between knowledge and ignorance 
and reach out over the unknown in the hope of discovering a treasure . However 
skilfully conducted, missions of this sort may only too readil}^ end in nothing. 

Clearly no industrial firm can embark on an organised research policy without 
possessing security, stability and surplus profits. When our industrial picture^^ 
revealed a number of small and exchtsive companies fighting each other gallantly 
for every order that came along, cutting prices in a desperate effort to maintain 
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output in the face of both home and foreign competition, and experjencing rapid 
fluctuations of good and bad fortune, there was no place where research could 
have been introduced. The utmost that could be attempted was the equipment 
of a works laboratory for the testing of materials and for occasional experiments 
on new inventions. To spend thousands of pounds on a jesearch department 
and install in it a physicist, a chemist, a metallurgist and other specialists 
in the hope that they might eventually achieve some beneficent revolution, 
was altogether Utopian. 

With the growth of organisation, however, the whole situation changes. 
A large amalgamation or an industrial association can affoid to face the cost and 
accept the chances of research on elaborate lines. 'Jlie research laboratories to 
which our attention is so often drawn on the Continent and in tln^ United States 
are all as.sociated with the largest and most prosperous Trusts. I'he further we 
carry our industrial organisation either by amalgamation or combination, the 
more capable we shall become of bearing the luxury a very j)ro fit able one at 
times — of reasearch, 

Let me again draw an example from my owm experience. Some years ago 
the cable-making industry realised that it enjoyed a rather impiTfect knowledge 
of what actually happened to its cables when laid underground. Dimensions 
and materials had l)een determinecl on empirical lines and they were known 
to be satisfactory in a general W'ay. But no oik^ knew' with scientific precision 
whether th(‘ standard sizes of cable w'cre capable of rendering a higher service 
than that for which they w'ere .sj)ecified. 

The problem was one* which concerned every cal)leniak('r ; or rather, it 
concerned the n.ser of cables more than the manufacturer. A oonnnittee was 
appointed by the Electrical Keseareh A.ssociation to investigate the subject of 
the heating of buried cables, and through the existence of the organisation of 
the leading cable makers, this joint experience was available for the use of the 
committee, and the result of this co-operation was that the Electric Supply 
Authorities were a.ssured that they could effect material economies in their 
t ransmi.ssion systems . 

A further development of joint research is now under way. h 2 ach member 
of the Cable Makers’ Association has been engaged upon independent research 
for a number of years. Their enterprise in this direction is part of the healthy 
rivalry which is maintained within the circle of the Association. But it is 
inevitable that several of the cable research laboratories must be* engaged 
simultaneously upon the same problem— as, for example, the behaviour of 
insulating materials at the extra high pressures now adopted on mains trans- 
mitting large quantities of electricity over long distances. Duplication of 
tliis kind tends to waste of effort, and arrangements have recently been made 
for co-ordinating the material and mental resources of many cable research 
laboratories on the main problems aw^aiting solution. 

In enterprise of this description the British manufacturer finds invaluable aid 
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Al\n a. Cami>bem- Swinton, F.R.S., in proposing a hearty vote of thanks 
to Sir (reorge Sutton, said that all present would agree that the address which 
thi'y had just heard from Sir George Sutton was of a vf‘ry n^markable character. 
It had beim his (the speaker's) good fortune to have had personal relations with 
a number of ('aptains of Indu.stry. He had begun in the year i8Si by Ixang 
apprenticed to the tjrst Lord Armstrong, who had undoubtedly lieen a great 
Captain of Tndustn^ Later he had come under the aegis of Sir Andrew Mobh'. 
who had followed Lord Armstrong in the business of Messrs. Armstrong, Whitworth 
until his death. He was also personally ac<]uainted with another Captain #)f 
Industry, Sir Charles Parsons. Nevertheless, he thought that lie umkl say truth- 
fully that not one of those gentlemen could have giv<'n as good a lecture upon 
Industry as Sir George Sutton had delivered that evening. 

As a rule the qualities winch made a man succt‘ssful in business were not the 
same as those which made him a gooil writer or spi'aker. (‘(Ttainly his own 
t‘xpcrience was that some of those with whom he had had to do, whf) undoubtedly 
were very great men in the industrial world, were the worst speakers he had ever 
come across ; but those present that evening had had a really rcunarkable exposi- 
tion of a very complicated subject, which showed that Sir George Sutton had given 
a great deal of thought, not only to th(‘ work to which he had (l(‘\oted his life 
which was the Cable Industry- -but to Industry m general, an<] thal he had a 
very comprehensive grasp of the whole subject-- a more comprehensive grasp 
than most people, certainly politicians, possessed He thoiiglit tlial the Koyal 
Society of Arts was very fortunat(‘ in having for its C'hairman a gentleman who 
had such wide expenenc(‘ and knowledge, and who was able to impart it in siuli 
a very intere.sting way. 

Sir Edward Gatt, K.C.S.I., (M.E , in st'conding the vote of tlianks, said he 
was sure that evtTvone ])resent could not but feel the highest admiration lot .the 
thoughtful, comprehensive and most illuminating addrt'ss which Sit Georgt' Sutton 
had given. 

The vot(.‘ of tJianks was carried iinaiiimoiisly. 

Thk ('iiAiRMAX, in acknowledging the vott‘, said he had been afraid that Ins 
address might be boring to his audience, but there Itad been nollnng else iqniii 
which he could have addressed them. He believ’cd his posit loti on tin* ('onncil 
of the Royal Society of Arts was due to his contact with tjie eotmnercial life ot 
this country. There were ^ill sorts of very eminent peopk* on the foiincil, and he 
confessed that he had felt a little frightened to eomt‘ befoic* them and give an 
address upon commerce. However, he had got tlirough it, and lir liianked th(^ 
audience for the jiatience with which they had lisbaied to him. 


NOTES ON BOOKS. 

A Short Historv of Medicine ; Introducing Medical Principles to Students 
AND Non-medicat. Readers. By Charles Singer. Oxford : at the Clarendon 
Press. 75. 6 d. net. 

Dr. Charles Singer, who is of Oxford as regards primary standing or graduation, 
now does good service in the University of London as Lecturer on the History 
of Medicine." The author's " Studies in the History and Methods of Science," a 
gathering from many sources, with himself as editor and unifying factor, has led 
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him to his recent booklet on Giseck Biology and Greek Medicine ; also to the work 
under notice. 

Thoroughness and acctjracy are combined with that lucidity which results from an 
orflerly habit of thought, and care in the selection of words , hence the book is well 
suited for the popular library and ordinary reader, but the veteran medical prac- 
titioner may be just the one to find full joy in adding it to his library. Its total 
of pages is XXIV 4 368, and abundant illustration is a feature 143 illustrations 
all told, many being whole-page reproductions. All illustrations are so strictly 
getmane to the text as to strilie the reader at once in a first general view of the work, 
and often exemplify Dr. Singer’s characteristic maniuT of blending ancient with 
modern history. Opposite p. 46 we have a whole-page reproduction showing the 
ruins of an anci(*nt Koman arpieduct. This illustrates the account of Roman 
sanitarians, as strengthened by tliat Julian edict which '' conferred citizenship 
on all who practised medicine at Rome, in order to induce physicians to settle ” 
(p. 46). Vitruvius, who was technical adviser to Julius Cesar, treats at length of 
water supply in Book VJII of his De Archilcctufa , and he upholds the open 
aqueducts as against transmission by pipes, especially leaden pipes. The Roman 
military dressing-station (from Trajan’s column) sliown by big. 17, contrasts with 
Idg. 128, in which Florence Nightingale is shown as n^cc'iving w()UTKU‘d at Scutari ; 
a similai contrast lieiiig found by comparing Fig. 11.:, an operation in the sixteenth 
century, with Fig. 113, when* we sei' work under those antisc'ptic conditions em- 
bodied in the general t(‘rm I.isterism. The growth of antiseptic surgery runs 
through the book ; Figs. 106 and T07 leading the mind to the conclusive theoretical 
position established by Pasteur. Abundant illustrations are givi‘n of microbial 
organisms as bearing on practical Justcrisin, and on the various infective' disonh'rs, 
largely or mostly febrile, now known to be of microbial origin. 

Fig. IK), on p. 203, is in no sense pictorial ; it Ix'ing a chart or graph showing 
the notable and almost unbroken diminution m morldlity by lar3mgeal diphtheria 
during a period of se\'('nteeii years, the test area Ix'ing one in which antitoxin 
serum was used. Jn thi' si'ctiou (heacU'd The Study of Jnmiunity including 
the above-mentioned chart or graph, we find an account of the ways in which dead 
products of microbial action can give protection, either partial or coinplett'. So 
widespread is the use of such toxins or serums that one may now have a puppy 
inoculated against distemper. 

Mechanical appliances as used by the practitioners of old times are figured in 
many places, but we may mention the “ bob,” or ” momentum,” drill figured on 
p. 64, and shown in use b}' the seventh-century reproduction, F'ig. 22 on p. 63 ; 
also we turn to l"ig, 9, which shows us a sixteenth ctmtury trephine made in accord- 
ance with descri])tions or inspirations from ancient Grec'k sources, and to Fig. 15, 
where a group ot first-centui*}?^ surgical instrunnuits, found at Pompeii, is delineated. 
The special interest of these relics of Rome* is that they are actual possessions, 
showing not only the design but the workmaii.ship, the mechanical dilator with 
screw adjustment and two-part speculum being of very notable interest. 

The final illustration. ” Friendly Death,” is opposite p. 362, and bears on Dr. 
Singer's epilogue ; the picture shows us a belfry in which the conventional figure 
of Death is tolling the passing bell, but with head slightly bowed and face turned 
away from the open eastern arch, through which the first gleams of dawn are 
shining. These morning gleams faintly illuminate the face of the old man, who is 
almost smilingly passing through the J anna 1 Itae, and in the text opposite we read 
the author’s teaching as to the true tunction of medical science. This must be 
read to be understood, but a note running through the whole is that the mtelligont 
practice of medicine ” should enable us all to live out our full lives.” 
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Although, in the main, a record of triumphant progress and joy, a iaint strain 
of threnody may be traced in many parts of the Epilogue, pp. 352-362. Dr. Singer 
tells us of the “ unreadable bulk of scientific literature (p.353), and deals with 
the growth of modern Determinism ; then he goes back three centuries to Descartes, 
against whose oft-quoted basic doctrine a “ newer school ” is showing itself ; a 
school that seems to*attack or deny mentalism and to exalt materialism, p. 356. 
Here the author feels himself in the presence of a dilemma, which he cannot cast 
off at the moment ; but he goes so far as to say that " deierminisi thought, which 
lies at the basis of modern medical developments, has not been so universa^y 
successful as is often supposed." The tendency has been to separate' those strains 
of knowledge (end of p. 353 ; also of p. 356) which give the full aspect of things 
when taken together. As an outcome we have the view that " the Humanities and 
the Sciences are far from being as independent of each other as many suppose " ; 
that “ the growing interest in science has had an unfavourable (‘fleet cm education." 
and that " many scientific publications are but semi -lit crate." 

Here, indeed, is a book wdiich all classes may read with advantage, and th(‘ 
epilogue should be specially studied by our administrative' and educational othcials. 

Thk Chemistry of Crude Dru(;s. J 3 y John Kdiiuiiid Drieer. M.St . Pii.D . A.l.t' , 
Lecturer in Chemistry, University College, Noltinghain ; and George Edward 
Trease, Ph.C., Lecturer in Pharmacognosy, University (\>lJege, Nottingham. 
London : Longmans, Green S: Co , Ltd. 106. Od. in t 

The term " crude drugs " is generally used to denote simple tiiietures, extracts* 
etc., derived directly from such natural products as roots, leaves and seeds. In this 
form the preparations necessarily consist of mixtures of a nmnber of substances ; 
but for many purposes pure compounds are not needed, and these mixtures therefore 
find a very wide application in pharmacy. 

While the more important examples are familiar (‘Uoiigh, in n'spect ol name, 
origin and physiological properties, to pharmaceulical students, the authors have 
rightly considered that there exi.sts an unnecossarv hiatus betwe(*n the teaching 
of materia medica and that of organic chemistry. 'I'he function of th(‘ present 
text-book is to bridge this gap, and it may be said to do so in an admirable manner ; 
in fact it should prove not merely useful to the pharmacist, but also extreineh' 
interesting to the student of organic chemistry, who i.s accustonu'd to finding a 
certain dullness in pharmaceutical works. 

The classification and treatment throughout are chemical insU-ad oi morphological, 
and structural fonnuke are usually given. It may perhaps be open to doubt 
whether the average pharmaceutical student will take a very intelligent interest 
in the structural formula^ of even such a comparatively simph' molecule as that of 
(say) borneol, if he is ignorant of the long history of the determination of that 
structure ; but even he will obtain considerably more benefit from the full picture 
than from such a representation as C,yH,^0. 

An excellent feature of the book is the compilation of classified tables collecting 
together much useful information as to the origin of groups of drugs, and also 
as to their principal constituents. It has been the policy of the authors to avoid 
over-burdening the book with references to original papers, but much recent work 
has nevertheless been incorporated, as may be seen by referring to such subjects 
as the constitution of muskone, or the characteristics and determination of the 
vitamins. 

Commercial Art Practice. By Charles Knights and F. E. Norman. London ; 

Crosby Lockwood and Son, 15s. 

'i'he postefs of Mr. McKnigbt Kauffer have proved that the words " Commercial 
Art " are not necessarily contradictory. Before they had done so, Mr. Roger 
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1^'ry had written that perhaps advertising might evoke originality in someone. 
Of iugoTiuity, at any rate, it has been most productive, and though we are less 
attracted than distracted by contemporary hoardings wo must admit that here 
and there interesting work is to be seen. 

In the United States there are, 1 am told, some six hundred thousand folk 
connected with advertising The number in the United Kingdom must also bv 
impressive. Commercial artists abound ; tlie young man or woman who intends 
to entt r the held and compete with them will find man\^ u.sefnl hints in this book 
Messrs. Knights and Norman. 

'J'hey havt‘ a certain amount to say about psychologs What, as a matter ol 
fact, is the last word about the reactions oi the public to (he counter-claims ol 
the postiT ? What is tlu‘ megalomaniac to do w ho is informed that the *’ Majestic ” 
is the largest vess(d afloat, whereas the “ Leviathan ” is the biggest steamer in 
the W'orld ? One understands that the soap-merchant who can afford to advertise 
sells more soap than the one who cannot ; but ii there are two equally fast and 
elhcient trains to John-o’d Croats, and we liave no alternatue but to goby one 
of llicin, what is the point of eillier ot them being boosted ^ 

'The practiCtd side of “Commercial .\r1 Uractice is excellemt d’lu* authors 
explain tlu' various n'prodiictivi' processes most thoroughly, and illustrate them 
in such a w^ay that no one could lad to understand them, Hloeks, tints, type 
laces an' a, II dealt with ; then there an' cliapters about design and layout ; finally 
th(‘ domestic economy of free-lancing receives atti'iition. 1 wondt'r wliedhei th(' 
aaithurs chose Uie t ype in wtneh they have here been printed. The ligature does 
not (piite seem in keeping with such a robust subject. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Mom),\n, Novj Mnru VnliUots, Kov.'ii Insiilutc ol 
British, y, Conduit Siro't, \V. s p.m Sir Arthur 
I, “ The Balao' <if Kiuissos in tlu* l.ijiht ot 

Recent Ki'coiisututiojo.” 

Arts, Royal -Vcatleinv ol, Hurlmj^ton Hou-sc, W. -i p.m. 
Pmf. Dr A. I’, l4iuru*, “ Chciuistr> McmIchi 
Pil'mcnti* ' their Proper Selection and Use.’’ 
Automobile Knuineers, Institution of, at the K«>'.il 
Tc<]ini<al Colle;,;e, Glass’ow. 7.^0 p.m, Dr. h. C. 
Wadlow, "The ( omparative Mints of Kj>au and 
Dvnamoineter 'restini^ lor Motor Vehu les ” 

Britisti Academy, at the Civil Service t <»uimi’isu»ii 
Building, Burlington Ciardens, \V. 5.15 p.m. Sir 

Thomas W. Arnold, “ The Old and New Tcstanwiits 
in Muslim Religious .Art.” (Sehwcich Lecture I.) 
Electrical Engineers, Institution of, at the I'niversiti- 
<»f LiveriKX)!. ; p.ni. Prof. («. F Sc holes, 

” Combustiofi,” 

ticographiral Society, at th(' /EoUaii Hail, New Bond 
Street, W. 8,30 p.m. Miss G. Caton-Thompson and 
Miss E, \V. Gardner, ” Recent Work on the Problem 
ot Lake Moeris.” 

t]m>cnal Institute (Cinema Theatre), South KensinKton, 
S.W. 10.15 a.m., 11.^5 a.m . 2.15 p.m. and 3.35 p m- 
” India.” 

Mechanical Euiifineefs, liibtitution of, Storev’s Gate, 
S.W. 6.30 p.m. Mr. G. R. Batnlwi, ” -Autoraatu 
Combustion Control of Furnaces.” 

University of London, at Bedford (.ollegc h>r Women, 
Repent’.-. Park, N.W. 5.15 p.m. Prof. E. .Allison 
Peers. ” A Century of Catalan Poctr> (1829-1928).” 
(Lecture II.) 

At the Institute of Historical Research, Malet Street, 
WC. 5,30 p.iu. Mr, Ifor L. Evans, ” Erononiir 
l»roblems of the Danubian Area.” 

At King’s College, Strand, W.C. 5.30 p.m. Re\. 
Dr. R. S. Franks, “ Protestant Scholasticism.” 

At the London School of Economics, Houghton Street 
W.C. 5 p.m. Don S. dc Madariaga, ” Disarma- 
ment.” (I.^cture III.) 

At IJnivcrsitv College, Gower Street, \V.('. 5 p.m. 


Professoi E B Wiur ” l’rinar\ Secretion 
(Lecture VI.) 

5 \o p in Dr. Paul Slambeiin t, ” ( ollnul ( honus.tr\ 
and Us Relation to (he Rubbet liuinstr\.” (l.ertuie 
IV.) 

I unsuAV, Novi miur io Anthropologic, d Institute, 52, 
Upper Bedfoid Place, W C. 8,30 p.m. Mr. .A. Leslie 
.Armstiong, " Report on i'Acavations in the Tin Hole 
(. ave, Cresswell. and the recent Discovery of an 
Eiigravmg of a Masked Human Figure.” 

Arl<, Rcial Academv of, Burlington House, W'. 4 p.m. 
Plot. Di. A. 1 \ Laurie, ” ( hemistry — Methods of 
Wall Painting,” 

.\utoijiobile r-ngineeis, Institution ol, at the Engineering 
t lub, WtdverUamplon. 7.30 p.m. Dr. E. C. Wadlow, 
” The Comparative Merits of Road and D\Tiamometor 
Testing lor Motor V’ehicles.” 
tiMl Engineers, Institution of, Great George Street, 
S.W. 6 p.m. Prof. \\\ E. Dalb\, "Mechanical 
Properties of British Rail-SteeN.” 

Healing and Venlilalmg Engineers, at Milton Hall, 
Mdiirheslei 7 p.in Mr. W. Ciregc, “ Fabrit 
Drying.” 

Imperial Institute (Cinema Theatre), South Kensington, 
S.W. 10.15 a.m., 11.35 a.m., 2.15 p.m., 3.35 p.m. 
" India.” 

Manchester Geographical Society, 16, St, Marv’b 
Pai-sonage, Manchester. 7,30 p.m. Mme, G. M. 
Vassal, " Through Tonking and Vtmnan.” 

Roval Institution of, 21, Albematle St., W\ 5.15 p.m. 
Sir William Brags, "Diamonds.” (Lecture 1 .) 
Statistical Societv,' at the Royal Stxiiety of Arts, 
.Ailelphi, W.C, 5.15 p.m. Mr. A. W. Flux, 

Presidential Address, " The National Income.” 
University of London, at King's College, Strand, W.C. 

5,30 p.m. Miss Hilda D. Oakcley, ” Aristotle’s Idea 
of Deity,” 

5.30 p.m. Sir Bernard Pares, “ Contemporar\' 
Russia.” (Lecture VII.) 

At University Collogc. Gower Street, W.C. 5,30 p.m. 
Mr. H. Clifiord Smith, " The Furniture and Equipment 
of the Home.” 

6.30 p.m. Mr. Percy Dunsheath, “ High Tension 
Transmission of Power.” (Lecture II.) 

At Westheld College, Hampstead, N.W, 5,15 p.m, 
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Sir Ciiarleij Graut Robertson, “ The Map of Europe.” 
(Lecture 11 .) 

Wi.oNESuAV, Novlmbek :2i..Arts, Royal Academy of, 
Burlington Hotisc, W. 4 p.m. I'rof. Dr. A. P. 
Laurie, ” Cheimstrj' — Recent Rest?arclies on the 
Preservation of Ancient Buildings and Stone Decay.” 
British Academy, at the Civil Service Commission 
Biuldme, Burlington Gardens, W. 5.25 p.m. Sir 
Thomas W, Arnold, ” The Old and New Testament 
in Muslim Religious Art.” (Schweioh Lecture II.) 
t Ijadwick l^ublic Lecture, at 12. Chandr>s Street, 
Cavendish Square, W. 5.15 p.m. Dr. E. P. Cumber- 
bat(.h, ” p]iysi(>*Therapv, with sj)wial reference t<» 
Medical I1; h^ctr ic i t y . ” 

I ivil Engineeis, Institution of, Great George Street, 
S.W. o.-^o p.m. Address bv Mr. II. G, ( uusms 
(Chairman of Students’ C<niunitti*e). 

Electrical Ilngmeers, Institution of, at the Royal 
Victoria Hotel, ShethelU. 7.J0 p.m. Mr VV. 1) 
Sheers, " Electric Trams w. Motor Buses.” 

At the Cleveland Technical Institute, Middlesbrough, 
7 p.m. Mr. C. VV’. Salt, Chairman’s Address. 

P'uel, Institute of, at the Institution of P^lectncal 
Engineers, Savoy IMacc, W.C. 10 a.m. The Right 
Hon. Lord Melcliett, Presidential Address , Sir 
Henry Fowler, ” Fuel Conservation in l^ocornotivc 
Practice.” Three papers dealing with ” Economies 
of toal J’roductioTi and Distribution” — (i) Mr. G 
Raw, “ Piodiiction ” : (.’) Prof. H, Louis, ” Pre- 

paration ” : < 5) Captain K. Addv, “ Marketing.” 
Geological Soeicty, Burlington House, V\’. 5.30 p.iu. 

Imperial Institute (Cinema Theatre), South Kensington, 
S.VV. At 10,15 a.m., 11.35 a.m., 2.15 p.m. and 3.35 
p.m. India ” 

Literature, Royal Soiiets oi, 2, Bloomsbury .Square, 
W.C. 5.15 p.m. 

Meteovolugkal Socie.tv. 40, Cromwell Road, S.W. 

5 p.m. D) F . J . VV . Whipple, ” On the Association 
of the Diurnal V^anation of FUectra Potential Gradient 
in Fine Weather with the Distribution t>t Thunder- 
storms over the Globe.” (2) Mr. N. K. |nhnstm, 
'‘Atmospheric Oscillations shown by the Mitrt>- 
barograph.” (0 By Mr. H, Jain’son, “On the Mean 
Maximum Ram falling in a Timet.” 

Microscopical Society, 20, Hanover Square, VV'. 7.30 )»,m. 
Miss K, M. Carter, ” Ovule Devclopmimt and Meiosis 
on Orohatichi’ Mimr Dr. W. H. Van Seters, ” Tnpod 
and Pillar Microscopes.” 

Public Health, Royal Institute of, 37, Russell Square, 
W.C. 4 p.m. Prof. Sir Thomas Oliver, MD. 
“ Lead Poisoning in Industries.” 

University of London, at King’s College, Stiand, W.C . 

5.30 p.m. Dr. E. V. Appleton, ” The Indebtedness of 
Industry to Pure Science,” fLectiirc VI~ " Electrh al 
Comimmication and its Indebtedness to Physics.”) 

At the London School ot F-cononiics, Houghton 
Street, W.C.', 5.30 p.m. Rt. Hon. vSir Halford 

Mackinder, ” The Future of Transportation,” 

6 p.m. Mr, J. L. Fenton, “ Sundstrand Adding and 
Book-keeF>ing Machines.” 

At the School of Oriental Studies, Fmsburv Circus. 
E.C. 5.15 p.m. Dr, L, Barnett, “Wit and 
Wisdom in Ancient India.” 

At University College, Gower Street, W .t 3 p.m 
Dr. Camillo PeUizzi, “ La Lmca del Paradiso ’ 
(Lecture 111 .) 

5<30 P.tn, Dr. Paul Stamberger, ” Colloid C hemistry 
aiid Its relation to the Rubber Industry.” (Lecture V.) 

5.30 p.m. Prof. Dr. J. G. Robertson, “Swedish 
Romanticism.” (Lecture III.) 

5.30 p.m. Mr. W. C. Berwick Sayers, " A Modem 
Public Library at Work.” 

At the University Union Society’s RcKims, Malel 
Street, W.C, 5.30 p.m. Mr. N. B. Jopson, *' The 
Early Distribution and History of the Slavs.” 
(Lecture I.) 

Thursday, Novembkk 22.. Abattoir Society, Model, at 
the Royal Veterinary College, Great College Street, 
NLW. 5 p.m ProL F. T. G. Hobday, '* A Survey 
of Humane Methods of Deatniction, including the 
Use of the Lethal Box for small Animals.” (Beniamin 
Ward Richardson Metnoriai lABClure.) 

Aeronautical Society, at the Royal Sociktv or Arts, 
Adelphi, W.C. 6,30 p.m. Major T. M. Barlow, 
“ Weight of Aircraft, with special reference to its 
Effect on Size.” 

Antiquaries, Society of, Burlington House, W. 8,30 p.m. 
Birth Control and Racial Progrea#, Society for Con- 
structive, at the Essex Hall, Strand, W.C. 8 p.m 
Dr, Maiie Stopes, Presidential Address, “ Details 
to, 000 Birth Control Cases,” 


Chadwit;k Public I.,ecture, at the Guildhall, Bath. 
8 p.m. Dr, F.. P. Cumberbatch, “ Physio-Therapy, 
with special reference to Medical Filectricity.” 
Elective Engineers, Institution of, .Savoy Idace, W.C. 

6 p.m. Mr. L. G. H. Saraficld, “The Electrical 
Equipment of X-Ray Apparatus.” (Joint Meeting 
with the British Institute of Radiolotrv.) * 

Fuel, Institute of, at the Institution of Electrical 
Engineers, Savov Place, W.C', 10 a.m. Symposium 

on “ biH'l Cfintiol in Industry.” Morning : Dr. 
Ing. F. Mnnznigcr, “ Electric Power Stations.” 
Dr. E. S. Gruimnell, “The Chemical Industry.” 
Messrs A, J. Dale and A. 1 . (ireen, “Ceramic 
Industrj.” l)i. Geoffrey Martin, “The Cement 
iudustrv ” Mr. 'J'. A. Peebles. “American practice 
and Experience.” Mt. James R. Edw.ards, “ Practical 
Results ot I'ucI Control.” Afternoon ; Mr. Martin 
J. Conwax, “ Liquid Fuel in Open Hearth iTai tite.” 
Mr. J. L. Bentlex , “Fuel Control m Open Health 
Practice.” Mr. H. C. Armstrong, "Fuel Control m 
Ke-heating Fuinaces.” Mr. J. B. F'ortune, “ Fuel 
( ontrol m Blast F'uniafc Stows.” 

L.t . The Gefftyo Mnscinri, Kingsland Road, E. 

7 3<> p.m. Mr Tnglcson C. Goodisoii. “Woodwork ot 
the Walnut l‘enod.” 

Renal Institution, 21, Albemarle Sticct, W. 5.25 p.m. 

l)r. F'. D, Adrian, “ '1 he Mechanism of Nerves.” 
University of Loncion, at Bedford Collece for Women, 
Regent’s Park, N \V. 4.15 p.m, J’rot. I'nJcs, 

“ Pieirc ( oincillc ” (in F'rench). (lecture. VTJJ.) 

At King's (ollegc, Str.ind, W (' s p,ni Dr. W. 
Robson, “ Pr<;tciri MctaFolistu ” d.ri tine I\^) 

5 (O p.m. Dr. J. ( Hc.irnsli.JU', “ K’otissi.iu ” 

5,30 pm. -Mr. J. Isaacs, “ fJinnan as Literan 
.Artist (I -eel nrc J 11 . ) 

5.30 p m. M. Man u Bi za, “ Roumanian Literature.” 

5.30 p.m. Mr, A. F. Mcyeudoiit, “ I'olsioy as a 
SiKial and Pobtii al Keiomier,” 

At UmversitN College, Gower Stieet, W.e . 3.15 p m. 

5.25 pm Piol. I, L. (j. do Moritmoiuii V, “The 
Barban.iii ( fulcs as illustrating Sotiil 1 iff m tential 
and Sonth-VVeslein F.tiropc from i5o-;p> AD.” 

I r cef lire I ) 

5 to pm. Prol R. ('oupland, ” The After F'lTects of 
the American Revolution on iintish Polii'y.” 
(l.e< tore 1 ) 

rt. y) p.m Miss .Marc. net A. Muiiav, “Ait and 
\n hitcctUTi of /Vih lent Fgvpt.” G.efture I ) 

At the I ni\cisit\ Union St>r)et\'s Rooms, Malet 
Street, VV ( , 3.40 p.m J’rini.e 1 ). .Swaloindk 

Mirskx , “ Tolslnx ” (Lecture VII.) 

V’lctoria and Albtit Museum, South Kensington, S VV 
5 30 (> lu. Mr Fill Maclagan, " The Stnlpiors of the 
X Vlh < entui X (1) 

Fkioay, Nommiuk 23 Llcctncal Eiudueers, Institution 
ot, at the F-uguieers' Club, Marn.hester. 7.15 j>.m. 
Mr. K. Btook.s, “ Fdectric Tiaction on Railways.” 
Physical Society, ,if the Imperial College of Science 
and lechnoJogv, South Kensingtrin, SAV'. 5 p.m. 
(T) l>i. G. Temple, “The Physical Interpretation of 
VV'axc Mcchaniis,” (2) Mr, Allan Monkhouse, “ 'I'he 
F.ffcr f nf Suf>enmposed Magnetic Fields on Dielertric 
Losses and Flectni' Breakdown Stiength.” (3) Mr, 
Vlbeit ( ampbcJl, “A Nmv Potontiometer of Larson 
TvfM‘.” (4) Piof F. F'. Ib'iroun, and Prof. E. Wilson* 
“ F'erromagnettr Ferric, O.sidc ” A Demonstration of 
limulsions showing t hromalic Eflci is bv R. H. 
Humphrey. 

University of London, at Bedford QOlege for Women , 
Regent's Park, N.VV 5.15 p.m Prof h,. Allison 
Peers, “ A Ceuturv of Catalan (2820-1028).” (I^ecturc 
HI.) 

At King’s College, Strand, W.C. 5.30 p.m. Mr. 
C. J. Gadd, “ Assyrian Studies in the Past." 

5.30 jum. Dr. Edgar Prestage, “ Afonso dc 
Albuquerque, Governor of India.” 
i. 30 p.m. Mr. G, B. Harrison, “ EHzebethan 
Meiancholv,” 

At the University Union Socie^’s Rooms, Malet 
Street, W.C. 3,30 p.m. Prof. Dr, R. W. Seton- 
Watson, “ The Ollapse of Austria-Hungary.” 
(laxture VII.) 

S vruR*^AY, N0V6MPKR 24 . . L.C.C. The, Horniman Museum, 
Forest Bill, S.E. 3,30 p.m. Miss M. A. Murray, 
** Ancient Egyptian Mummies.” 

Roval Institution, ai, Albemarle Street, W. 3 p.m. 
Dr. W. G. Whittaker, “ Nr>rth Country Folk Music.” 
(Lecture 11 .) 

United Service Museum, Whitehall, S.VV. 3.30 p.m. 
Commander H. M. Denny, “ Destroyers in the Great 
War.” 
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4 // communications for the Society should be addressed to the Secretary, John Street, 

Adelpht, W.i\{ 2 .) 

NOTICES. 

NEXT WEEK. 

Monoav, November 261*11, at 8 p.jii. (Cantor J^ectiire.) Franklin Kidd, 
l^.wSc., l.ow Ternperatiire Research Station, Cambridge, Biology and 
Refrigeration.” (l.ecture 111 .) 

Tuesday, November 27111, at 4.J0 p.m. (Dominions and Colonies 
Section ) CoL. H. L. ('rosthwait, C.I.E., “ Air Survey and Emjnre Develop- 
ment.” Sir Thomas H. Holland, K.C.S.I., K.C.I.E., D.Sc., F.R.S., will 
preside* . 

'I'ea will be .serv(‘d in the library before the meeting from 4 o’clock. 

Wednesday, November 28th, at 8 ]).m. (Ordinary Meeting.) J. H. Estill, 
O.B.li., ('ommercial Manager, Port of 1 -ondon Authority, “The Port of 
London,” The Right Hon. Thomas Wiles, P.C., will preside. 


COUNCIL. 

A meeting of the Council was held on Monday, November 12th. Present 
Sir George Sutton , Bt . , in the Chair ; Sir Charles H . Armstrong ; Mr. Llewelyn B. 
Atkinson, M.I.E.E. ; Sir Atul Chatterjee, C.Lli. ; Captain Sir Arthur 
Clarke, K.B.E. ; Mr. Peter MacIntyre Evans, M.A., LL.D. ; Col. Sir Arthur 
Holbrook, K.B.E., M.l». ; Sir Herbert Jackson, K.B.E., ICR.S. ; Major Sir 
Humphrey Leggett, ILE., D.S.O. ; Sir Philip Magnus, Bt. ; Sir Reginald A. 
Mant, K.C.I.E., C.S.I. ; Sir Henry A. Miers, F.R.S. ; Sir Francis G. Ogilvie, 
C.B., LL.D. ; Hon. Sir Charles A. Parsons, O.M., K.C.B., LL.D., D.Sc., 
F.R.S ; Col. The Master of Sempill ; Mr. James Swinburne, F.R.S. ; Mr. 
Carmichael Thomas, and Sir Frank Warner, K.B.E., with Mr. G. K. Menzies, 
M.A. (Secretary) and Mr. W. Perry, B.A. (Assistant Secretary). 
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The following candidates were duly elected Fellows ol the Society : - 

Abel, John Stewart, B.Sc., Buenos Aires, Argentine. 

Bex, Frederick George, I.ondon. 

Bianco, Silvio B., London. 

I'letcher, C. H., l.ondon. 

Garg, Ganga S.. (ijA'alior, (A ntral India. 

(rodfrey, lAederick, Alatlock. Derbyshire'. 

Griffiths, Thomas Henry, London. 

lliles, Henry Edward, Sibford Ferris. Oxon 

Kinred, Captain Hugh Cowell, M.C., London 

Sanderson, Harold, Denham, Bucks. 

Varma, Deveshwar, Rawalpindi, India. 

Mr. P. Morley Horder, F.S.A., was elected a Vice-Pre.sidenl ol theSociet}^ 
and a member of the Council in place ol vSir FYank Baines, K C.V.O., , 

re.signed on the ground of ill-health. 

The report of the Departmental ( ommittee on Examinations for Part-lime 
Students was considered. 

Authority was given to complete the puichase of the eight cotlag(‘s known 
as Arlington Row, Bibury, Gloucestershire. 

The arrangements for the latter portion of the session were liirthei 
considered. 

A quantity of financial and formal business was transacted. 


SECOND ORDINARY MEETING. 

Whonesday, November 14TH, 1928. The Right Hon. the JL\rl 01 
Crawford and Balcarres, K.T., ICC.. LL.D., F'.K.S., P.S.A , in the chair. 

A paper entitled '' Juiglish Silver and its Future " was read by’ Mr. Omar 
Ramsden, R.M.S. The paper and discussion will be published in the Journal 
on November 30th. 


CANTOR LECTURES. 

Monday, November 19TH, 1928. Dr. Franklin Kidd, D.Sc., Low 
Temperature Research Station, Cambridge, delivered the second of his course 
of three lectures on Biology and Refrigeration.” 

The lectures will be published in the Journal during the Christmas recess. 


BINDING COVERS FOR JOURNALS. 

For the convenience of Fellows and others wishing to bind their annual 
volumes of the Journal, cloth covers can he supplied, post free, for 23 . each, on 
application to the Secretary. 
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PROCEEDINGS OF THE SOCIETY. 

; INDIAN SECTION. 

F'riday, November qth, i() 2 (S. 

Sir Hroii T. Keeling, C.S.L, in the diair. 

l*iij. Chairman, m introclueing the reach'r of tlu* paptr. said hr had doin' \‘i'vy 
distingiiisht'd work for tin* ('ity <'>f Madras in connection witli water and drain. ij^e 
wTirks. 


The followinfi paper was then read 

TOWN WATER SUPPLY IN INDIA* 

P)y j. W. Madeu.v, M.A., MTnst.t'.K., M..AulSoc.(;.K.. M.lnst.W.E. 

IXTROOTTCTIOX. 

d'o-day we are to consi(l(‘r the supply of water to Indian towns. 

The Madras Waterworks will frequently be referrt‘d to, because they an* 
th(^ waterworks that 1 know best in India, as it was my privilege to be respon- 
sible for their design, construction, and maintenance until they ecmld be 
liaiuled ovHT as a going concern. I'hey comprise nearly everything to be 
found in municipal waterworks in a typical Indian town. Reference will be 
madt* to Piritisli practice' as ()Ccasion arises. 

1. (iKNEKAL ('ONDITIONS OF IXDIW ToWNs. 

The large towns of India are .situated in tin* Plains f>f a tropical country. 
Owing to tin* heat tliere is, for most of tin* war, a demand for water so great 
that it can hardly be appreciated in this country. 

The people being poor, as measured by Euroj^eaii standards, the Govern- 
ment usually pays half the cost of the works, and lends the remainder on 
generous terms. Even so, the funds are often inadequate for the supply 
required. These conditions cause tlui water su}>ply problem of India to differ 
from that of England, where the jieople are generally better oft and the climnte 
cooler, and still more from that of America, where the population is the richest 
in the world and comparatively sparse, and when* the quantity of water 
av-ailable is large. 

Briefly, in the West the supply is u.sually regulated by the demand. In 
India it has to be adjusted to the quantity that the available funds can provide, 
and, as a result, there are few towns that can be supplied with as much water 
as they want. F'or instance, in Madras for twenty- four hours we (‘udeavoured 
to supply the city with all the water it wanted, and although we did not quite 

* Certain parts of the Paper as dt'livered have been omitted as they would be 
unintelligible without the lantern slides which were used to illustrate them. 
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succeed, the consumption was 23?, million gallons. All that can be supplied 
regularly is 16J million gallons a day, and that quantity was not intended to 
be reached till 1966. Thus the city has less water than it wants. The sa*me 
is true of nearly all large Indian towns, and consequently the equitable distri- 
bution of the water is much more difficult in India than in I£urope. 

Most large Indian towns were originally, and many still are to a great extent, 
supplied with water from shallow wells and tanks. As the towns grew in 
size, the wells and tanks became contaminated with filth, especially the tanks 
where ablution was performed in the same water that was used 
for drinking. As a result the water supply became* seriously contaminated, 
and a very high death rate ensued from cholera, dysentery and other w”iter- 
bom diseases. The Indians accepted these epidemics as xdsitations of 
Providence, and did little to stop them. 

As the British obtained control of the country, they endeavoured to raist* 
the sanitary conditions of the towns to the level of those* j)revailing in British 
towns, but found great difficulties, tlu* principal of which were the callousness 
of the people, and their comparative poverty, which madi* it difficult to carry 
out works on Western lines. I have referred to the attitude of the ])eople 
as callous ; in reality it was at first hostile, on tin* ground that water that 
came through a closed channel, such as a pipe, would be unwholesomt'. 'fliis 
opposition was at first cpiite strong in Madras, but when th(‘ advantages of 
piped water became apj)arent, a strong demand arose thiit every houst* should 
be connected with tlu^ new system. 

An amusing example of another attitude towards pip(‘d water was brought 
home to me when I was lecturing on water supply at a town some fifty miles 
south of Madras. After the lecture there was a discussion which disclosed 
that the general opinion was that a piped water supply was all very well in 
its way, but if it were provided for this particular town, what would the women 
do during the evening hours, which were then occupied in carrying water from 
the irrigation channels in earthen vessels ? They gossiped enough as it was ; 
what would they do if they had all this extra time ? 

2. Water a Valuable ('ommodity. 

In England it is already becoming recogni.sed that the supply of water, 
before long, wiU be insufficient to meet the demand if the latter continues to 
increase, as it has done of late years, through the introduction of baths and 
hot and cold water into all cla.sses of houses, and it will soon be necessary 
to have recourse to sources which have hitherto been considered tt)o polluted 
to be used for domestic supplies. Even in America the same problem is 
threatened in a few towns, owing to the large consumption due to having a 
separate bathroom for every bedroom in all the new hotels and living houses. 

If this difficult}* is felt in England and America, how much more must it 
be consiflered in India with its teeming population and its tropical climate, 
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making large (juantities of water desirable for bathing and cleaning and al.so^ 
for irrigation. Unfortunately tl.e magnitude of (he demand was not appre- 
cialled when the pipe water supplies were first introduced into the large cities 
<)f India. Jhe supplies have bc-en given on the lines of those of English towns. 
So far as 1 arn aware, no town of the Plains of India has yet been able to 
supply as much water as the inhabitants desire. Bombay" consumes about 
bo gall.ms per head. Calcutta about So, and yet both these towns are .short 
of water. They are both spending large sums to increase their supjili.-s, but 
1 venture to think that the.s(‘ sujiplies will never be considered adecpiate by 
the inhabitants until it is appreciated that water is a valuable commodity. 



('raig-(;och Dam. 


and diould be treated as such. Like gas and elect ric ity, it should be supplied 
hv meter and paid for according to the quantity u.st'd ; the monthly bill would 
then act as an automatic ch(?ck on waste, and it were ('liminaled, there 

should be enough water for all legitimate }Hirpost‘>. 

3. Alternative to Universal Metering. 

Such a policy involves the universal metering of connections unless steps are 
taken to ensure that non-metered connections are made in such a manner 
that they cannnot take more than their faT share of water. Acting on this 
principle, the following system has been worked out for Madras. 
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In very poor districts where the habitations are mostly mud huts, water is 
supplied only through fountains provided with s(‘lf-closing taps. The fountain.s 
are about 200 yards apart, and from them water can be obtained and carried 
in ve.s.sels to the huts. E.xperience shows that Ihe limited number of taps 
and the effort of carrying the water severely restricts tlie quantity used, 
bor brick hou.ses two classes of serx^ices are provided “ 

{a) A first-class service, for which the consumer is required to hire wr.ter 
meters from the Corporation, to adopt only specifietl fittings, cind to secure 
approval of the j)osition and number of pipes, taps and other fittings. 

(h) .1 second-class service, in which the consumer is allowed to fix om^ 

Uincli tap of approved ])attern provided it is placed in a po.sition, approved 
by the President of th<.‘ ('orporation, that is visible from the road, and can at 
ail times be readily inspected hy the Municipal staff. No siqiply pipe for a 
second-class service shall be of a larger bore than .l-inch. 

The city imposes a Water Tax on })ro|KTty. He^^ond this, no charge is madi‘ 
for water supplied through a second-class s(‘rvice. In first-class services tlu^ 
tax is taken to c.over too gallons per rujiee of rent. A charge of one rupet‘ 
is made for every additional thousand gallons of water u.sed. 

These regulations were adopted hy the Corporation and proved effect i\'(‘ 
so long as they were carried out, but unfortunat(‘ly exceptions wctc granted 
by the Council in such numbers that the regulations ceased to be eff(‘cti\’e and 
the control of the Madras su])ply has been, thereby, r(‘nd(*red very difficult. 
One reason for this difficulty is that caste men greatly dislike anyone of lower 
caste entering their houses. 

I well remember going to see the hou.se ser\ ice of a Brahmin, who had com- 
plained that it was out of order. I went at my usual inspi^ction hour, i.e., 
seven o’clock in the morning, but was informed that I could not be admitted 
because of some religious ceremony that was in progress. 1 went away, leaving 
word that I would return at 10.30, on my way to office. I did so, and was 
again informed that I could not be admitted because the ceremony was still 
going on. I, thereniion, told the owner, who liad been brought to see m(% 
that I should immediately cut off the supply to the house, and not restore 
it until 1 had made the inspection. He, thereupon, asked me to come in and 
see it at once 1 This shows that there was really no objection to my inspecting 
the water connection. If such difficulty is experienced f)y the head of a 
Department, it may be imagined what may be the difficulties of the ordinary 
inspector in ca.ses where the owner docs not wish him to see his water-wasting 
taps, and will give him two annas to go a■w^a3^ 

4. Sources of Water. 

Wells. To obtain underground water the most usual method is to sink a 
well, and most of the towns of India obtained their original supplies from 
shallow wells which became contaminated and dangerous as the towns 
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expanded. Ihis method is very seldom used lor new watei'works for Indian 
towns and no description will be given hen*. 

. Infiltration Galleries. Ihere is, however, anotlier method of obtaining sub- 
terranean water which is not unfre<iuently used in the Madras Presidency, 
viz., by means of Inliltratioii (lalleries in grawl or sandy river beds whi(‘h are 
dry for a large pari of the year. 

^In such Ctises there is fre^jiK'ntly an underground flow which may be inter- 
cepted, and for this ])urpose an inhltratioii gallery, constructed across the 
line of flow, is suitable, llie gallery is formed bv digging a trench in the bed 
of the river to the lengtli and depth decidc*d on, and laying opiMi-jointc-d 
stonewan* pipes in tlie treiicli, wliicli is then re-filled with layers of broken 
stone or grav(*l next to the ])ipes, followed by layt'rs of stcme and sand, so 



Tamarapakk uu Aiiicut. 


graded as to prevent sand from entering the pipes. Thus the gallery is a 
prism of sand and stone with the ])ipes near the bottom. The pipes lead to a 
circular masonry well sunk in tlie river bank. To this the water flows, and 
from it is pumped to the town. 

Such a gallery is used for thi* water supply of Conjeeveram, about forty-five 
miles south-west of Madras. The old supply, obtained from shallow wells 
and tanks, was far from satisfactory, and wlien the works fell into disrepair, it 
was decided to abonclon them and obtain a supply from the River Begabathi 
by^ means of an infiltration gallery. 

A site judged to be as unpolluted as jws.sihle was selected, and a trench 
5bo feet long, 8 feet wide and 18 feet deep w^as dug across the river ; the gallery 
was constructed as above described, the top of the prism being level with the 
lowest ascertained summer water level which is 10 feet below the average bed 
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level. The whole of the infiltration prism is thus permanently saturated. At 
the bottom of the prism are four rows of 9-inch stoneware pijx's, with open 
joints, terminating in a chamber close to the edge of the riv('r. From this 
chamber the water is carried through an 18-inch pipe to a suction well on the 
bank of the river. 

The works, which were opened in i8()7, were designed to supply a population 
of 56,000 with 15 gallons per head per day. The infiltration gallery is staled 
have cost only jri,2()0,but those were days of chea])lalH)ur and a cheaper rupee. 

5. Population to he Supplied. 

The first step in determining the quantity of water required is to ascertain, 
iis precisely as fKJSsible, the population to be sup)plied. In considering this 
(juestion, it is necessary to decide what future increase shall be allowed for, 
so as to p)ro\’ide for future demands without imposing an undue burden on tlu' 
present taxpayer. 

In India, waterworks loans are subject to repa\Tnent over a period of from 
thirtv to fifty years, according to the nature of the work, and thus it is neccissary 
to estimat(‘ the }X)p3ulation at some forty years after th(‘ works come into u.se 
so that the needs of the consunuTS may be provided up to 1 h(‘ end of that period. 

A study has to be made ol all the census returns available and the possi- 
bilities of industrial development, so that the probable growth of the town, 
both as a whole and in its diiferent divisions, may be estimated. The growth 
as a whole is recjuired for the main works ; the growth in divisions is requinxl 
in order to determine the sizes of the mains recjuired to supjdy the diffcTimt 
divisions of the city. 

It is interesting to observe that in Madras the increases for a j^eriod of forty 
V'ears varied from t).t)% in the heart of the city to r in one of the suburban 
areas. These figures show how important it is to consider each area se])arately. 

If a uniform rate of increase had been adopted throughout the (aty, the 
pil)es would have been too small in some areas and unnecessarily large* in others. 

6. Quantity of Water per Head. 

Having determine'd on the pop)ulation to be supplied it is necessary to decide 
on the quantity of water required per head. 

The consumption of water in Indian towns varies greatly. Thus we have 
Calcutta consuming 80 gallons per head per day and Bombay consuming 
60 gallons per head pier day. 

But these amounts are very high compared with the average town where 
30 gallons per hc‘ad per day is about a maximum. In the Madras Presidency, 
15 gallons per head per day is usually provided where at all p)o.ssibIe. In 
communities where water is supplied through street fountains j)rovided with 
properly looked-after self-closing taps, 5 gallons per head per day is found 
sufficient. 
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In the cas(^ of Madras City, after careful consideration, including, of course, 
the funds that were likely to be available, the writta*, with the assent of the 
(jovernment and the ('orporation, worked out his scluane on a basis of 25 
gallons per head ])er day. 'Hu* ])0])ulation to b(‘ su]')}>li(‘d at tlie end of the 
])eriod for which the Ooveriiinent loans would be issiu'd, was estimated at 
()r)0,0()o. dluTefore, tht‘ (juantity required is (ibo.ooo x 25, i.e., a total for tlie 
c^ty of J^).l million galltms per day. 

7. Dini'K.MlNA'IlDX 01- (IrAN'JITV OF W.ATL'R AvAILAHIJ:. 

The ([uantitv' of water that can lx* obtained from any catchiiKait area is 
th(‘ total rain that falls on the area, h‘ssthat which escapes by percolation and 
eva])ora(ion, so that if the rainfall is in(‘asured, an estimate of run-off can l)e 



Inlet Tower at Red Jiills J.alv(', at beginning of the Madras Waterworks. 


made in terms of the average rainfall which should be calculated over a 
considerable ])eriod, twenty-live years or more, if possible. The rainfall is 
determined by rain gauges placed at suitable positions in the catchment. 
If these have not already been established before the investigation is begun, 
the necessary gauge’s must be fixed as early as possilde and their records 
carefuUy compared with pre-existing rain gauges on the catchment or neigh- 
bouring catchment, .so that the falls at the new rain gauge positions may be 
detennined in relation to the falls of the old rain gauges. It is usual to build 
reservoirs to equali.se the flow of three dry years, and, therefore, the rainfall 
over three consecutive dry years is estimated by experts conversant with the 
meteorology of the district. Tlie following example will show how the yield 
is calculated : — 



34 jOl’KXAL ()!' TUli KOVAL SOC'IKTV OF ARTS. 


Nov. 23, i(jj8 


Suppose the a^'eragi* aiiiuial rainfall is 45 iticIk's. 

Deduct one-fiftli (say) <) 

Average for (lr\' years 36 

Loss by e\'a])()ration and percolation (say) 14 

Available rainfall for storage 22 ,, ^ 

Su])j>o.s(‘ the area of the waterslu'd is 2,130 a('res, tluMi the available yield 
22 1 
: - \ 2,T3,o 4,^40 X () X t)i 

db5 

- approMinalely 3 million gallons )>(‘r dav. 

Jly a calculation sucli as this the availabh* yield can l)e ( stiinated. 

The method described is oft(‘n the only oni‘ a^'ailable for pn'liminary calcu- 
lations, but as soon as possible, actual m<‘asnr(‘m''nls of discharge should l)e 
made by fixing gaugi's on tlie streams of the calehmrnt. With the* yield 
accurately measured, the si/t* ol the reservoir can b(‘ determined gi-a])hically 
by j)lotting, in terms of tinu* curves re])r(\senting the total vield and total 
supply lor the longest ])eriod ioi which data aie availabh*. 

8 . Slow Sand Filikaiion. 

Practically all water suj^dies to Indian towns aie Mibject to pollution, wliich 
may be dangerous. Some form of purification is. tluTidore, nect‘ssary. The 
most usual in this countr\ and Avhich, until recently, has been most usual in 
India, is slow sand filtration, w'hich was introduced in ICngland by Simpson, 
engineer of the Chelsea and Lambeth Water ('ompany, just one hundred years 
ago. The filters he used are very similar to the slow sand filters of to-day, 
which consist of fine sand supported by coarser sand and gravel, through 
which are laid drains to convey the filtered watta* to tanks. The original 
purpose of these filters was to strain out the dirt and supjdy clear water, 
but after they had been in operation for some time it was found that 
the persons using filtered water w'ere much freer from water-born diseases 
than ])ersons who used raw water, and bacteriologists subsequently showed 
that slow sand filters, if ])roperly run, would remo\’(‘ some 97% of the organisms 
in the water. 

In addition, it has been found that storage u]) to about 30 days in Imgland, 
and about 7 days in India, wall remove a large percentage of the organisms, 
so that storcige followed by slow sand filtration yiroduces a very good water, 
where the conditions are suitable, and it is this method which, until recently, 
has been the standard for large towms in Fngland and India, including the 
two largest — London and Calcutta. 

The benefit derived from filtration is well shown in the case of Zurich, where 
there is consideralile pollution of the raw water. To overcome this, slow sand 
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filters were introduced, and the typhoid death-rates in Zurich were reduced 
iroin an average of 73.6 to 9.0 per 100,000 population. Wdiat is probably 
the. most notable exanij)le of the [)enefit ol slow sand filtration is afforded by 
the* cholera epidernic that visited Plamburg and Altona in Hamburg, 

with a pojnilation at that time of 040,000, and Altona with 150,000, are situated 
<ui the same bank of the l^iver Jtlbe near its mouth. They form practically 
OIK' city. At tlie date of the e|)idemic Hamburg drew its water sujiply, which 
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suffered very much less than Hamburj^, using a much le.ss jx)llutecl water which 
had not been filtered, I he lower death rate' in Altona can only be attributed 
to the use of the slow sand filters. 

It is very important for tlu* jxoper action of tlu' filters that the water should 
be introduced on the surface' at a uniform rate, and in such a manner that the 
surface film is not disturbc'd, otlienvise the t'fiiciency of the filter is impaired. 

After a time, tlu‘ surface film becomes so (kaise that the rate of filtration 
cannot be maintaim'd. The filter is then t‘m])tied and tlu' surface scrapped. 
The surface of the filttT dries uj), tiie filtering skin curling into sheets wliich are 
removed by hand by women coolies. This skin is used for manure. Under it 
is a gelatinous layer of sand which is removed by int'ans of “ mamooties*' and 
taken to be washed so that it can be used again. 

It is this gelatinous layer which is th(‘ t'ssential })art of a slow sand filt(T. 
The function of the sand is to form a framework \\hich carries the gelatinous 
matter develo])ed in the bed. The water })asses n adily through tlu‘ j('lly-liki' 
material, but the finest matter, even as small as bacteria, is lu'ld up. 

In order that the gelatinous layer may be kt'pt intact and not broken it 
is very important that the rate of filtration should be kept constant and 
should not exceed a .speed which with most v aters is 4 inches vertical pxT hour. 
The regulation is best effected at the filter outU't, vhere an automatic regulator 
may be fixed. As used in Madras, each of tht ^* regulators consisted of an 
outlet pipe 14 inclu's in diameter, capable of sliding u]) and down inside a 
clo.sely-fitting cast iron ]jipe finished with a flat base. I'his has a right-angled 
branch through which the filtered water ])as.ses to the Filtered Wati'r Conduit. 
At its top the sliding ])ipe is fitted with two weirs, eai h 15 inches long, attached 
to galvani.s(*d iron float tanks, .so arranged tJiat tlu' weirs are maintained at a 
constant depth b(‘low the wati*r and that the outk't can be made to discliarge 
continuouslv at ajiredetennined rate, A. screw is |)rovided, by whicli tlu‘ tele- 
scopic piipe weirs can be raised or lowenxl, relative' to the floats, thus reducing 
or increasing the rat(‘ of filtration. 

9. Pre-F'iltration Trkm'mkm of Watkr. 

The filter described abo\’e is not suitable for .ill waters, and some; form ol 
pre-treatment is fr(‘(]uently necessary. Most large rivers contain silt, which 
has to be remove'd in order to render the \\ate*r suitable for filtration, the usual 
pirocess being by sedimentation in large* tanks, t'itla r with, or witheiut, the use 
of chemicals. A notable* instance e)f this preliminai’y se'dimentatiein is alieude'd 
by Calcutta, wliere four tanks are i)rovided eaeli 2,036 fe;et long, with an 
average width eif 277 teet and with a total ca))acity of 84 million gallons. 
The re.sult of this treatment is thn‘e-fold : firstly, the* sediment is lemeived 
to a very large extent ; secemdly, in settling, the .sediiiK'nl carries down a 
large quantity of eirganic matte;r ; and, thirdl\\ the number of f>rgani.sms 
is much reducexl. Precipitation is obtained by adding alumina ferit* and 
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lime, with three days’ sedimentation during the rainy season, and two days’ 
sedimentation only during the dry season. With a silty water, such as tliat 
of; Calcutta, this method is quite suitable as a })re-treatment for filtration 
through slow sand filters, and in the new works nearing completion, its use is 
being extended by the addition ol two brick jire-sidtling tanks 200 feet wide 
and 100 fe(d long with three cross walls to sav(‘ the ( leaning of (he settling 
tanks. 



Madras W jiterworks loiter Itcds with ( Vmtrol Houses in tlie. foreground, 
and I^uni])ing Station and J{U‘vatcd Tanks in thi' background. 


1 0 . 1)< ) I ’ in. K 1m LIRA riON . 

Another method of pn'- treatment is (o jiass water first through ra])id filters 
about 50 times as fast as through slow sand filters, thus removing a ('(.msiderablt' 
quantif y of the suspended matter, and to]iass the effluent on to the slow filters. 
Ihis method, as worked out bv Sir Alexander Houston, has recently been used 
by the Metnqiolitan W ater Board for part of the London supply, and is report (‘d 
to be highly succ'essful as an economic metlu^d of treating Thames water. 

l!.xp(Timents jiroved that with the Madras water double filtration would not 
be satisfactor}^ unless alum were us(*d, and if alum wen" used, no stH'ond filtration 
was iifccessarv. 
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11. Failukk or Slow Sand F’iltkation in Madras. 

'I’hcrt* are, however, cases where the cost of pre-treatment to render the 
water suitable for slow sand filtration would be too great to make it an 
economicid method of ])rodiicing a good water. This seems to be especially 
the case in India, where slow sand fill rat ion has not proved altogether sati.s- 
factory in a number of towns. Madras is one instance. Here a filtering skin 
is duly formed, and for the tirst two or three months after starting, slow .sand 
filters will work .satisfactorily, but then analyses show loss of efficiency, and at | 
the same time there is a smell of sulphuretted hydrogen in the neighbourhood \ 
of the filtta* outlet, and on emptying the filters, crater-like holes are fre(]uently \ 
discoviTed in the surface. From careful obser\ation it has bet*n con('lud(xl ' 
that llie.^e are due to H^S gas generated in ihn filter by organisms reducing 
the sulphates present in the watcT. This is confirmed by the fact that the 
crater-like holes and the irn^gularity in working only a])pear after the sm(‘ll of 
sulpuretted hydrogen has become ajiparent at the filter outlet. Investigations 
showed that sulphuretted h\'drogen was not formed with a rate of 8 inches 
pi'r vertical hour or more, and it might therefore be suppo.sed that to filtcT at 
this rate* would be a solution of the troubk*. The Madias watcT, lumever, 
contains organic matt(*r in sus])en.siou of such a fineness as to be colloidal in 
character, and at liigher rates of filtration than about 4 inches vertical p(‘r 
hour this matter is carried down into tlu* sand to such a de])th as to make 
washing the sand a serious mechanical pioblem, if the dirty sand has to be 
removed, washed, and replaced, 

d'his obviously points to filters where the washing can be performed without 
removing the filtering materials, and the writer has recommended that the 
present slow .sand filters should be converted into .sedinumtation tanks and 
ra})id filters working at the rate of 100 inches vertical per hour with a 
chlorinating plant to be used as bacteriological analysis shows desirable. 
This might be continuously. 

12. RVPIl) F^'ilters. 

Poona may be mentioned as another town which has changed from slow 
.sand filters to rapid filters, and a number of towns in the north of India are 
doing the same. The essential film on the surface of the slow sand filters forms 
sloicly by the deposition of matter in the water. With rapid filters an artificial 
film is formed rapidly by adding a coagulant, usually alum, or alum and lime, 
to the water. The gelatinous material produced passes well down into the 
sand and fonns so strong a filtering layer, that water can be passed through 
at a very much higher rate than with the natural film of slow sand filters. 
Rapid filters have the advantage that, owing to the high rate at which the 
water is passed through them the area is small, and the filtering materials 
can be cleaned in place by means of an upward flow of water. Before filtration 
the water should be pas.sed tlirough sedimentation tanks, where a coagulant 
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Tuayjbe added as required. After leaving these tanks, the water is treated with 
a dose of alum, in ahiin mixing tanks, and then passed on to the rapid hlters. 

Ori ]). qi is an illustration of a rapid filter installation which has been kindly 
supplied by Mr. Paterson, who has installed many rapid filters in India, including 
a set on works for which I was responsible. 

The gravity type of mechanical filters are open at tlu* {op and the liltering 
liead is provided by the difference in level betwc*en the inlet and outlet. The 
gravity tyi)e alone is usually em})lo3a*d for Indian town water .sup] )li(‘s, for tlie 
water is nearly always dangerous or jiotentially dangerous. Where. howi‘ver, 
the wat(T is coloured but is reasonably' safe, ])res.surc‘ iilters can be em})lo3^ed. 
fhe.se are cylindrical steel chambers containing filt(‘iing mat<‘rials, and an' 
connected with the pum])ing main so that the water can be forct'd through 
the filter by the |)r('ssure in the main. The chemicals are added just before the 
water enters tin* tilt(‘rs. Hence the filter itself cannot hv examined while in 
iis(' and is not under the same control as the grax itv tilter. 

F'or the j^nritication of water lor Indian towns the pre>ent tend(‘nc\' is to 
us(‘ .sedimentation watli or without chemicals, followt'd Iw Rapid Idltration. 
This iiK'thod is used at Delhi, Imcknow, Allahabad and Poona. It has Ixvn 
r(‘cominended for Madras and P>omba3', and onl\' this week I have heard that, 
on my recoininendation, it is to be instalh'd at Trivandrum, tlu' capital of the 
State ol Tra\'an('or('. 

r (aiL()KiN.\'n()N. 

However carefully sand hlters are workt'd it is (‘.s.sential witn main' waters 
which aT(i ]X)tt‘ntiall3' dangerous, such as that of Madras, to sc'ciin' another 
line of defence and that lortunatel3' lies to hand in chlorine, which added in 
sutficiimt quantity will destroy all the organisms in the water. Originally 
( hlorine was a])])lied in the form of bleaching ])owder, and this still remains a 
\'ery useful method in cases of ('inergency. Owing to the variation in the 
quantit3' tbe available chlorine it contains, largely due to its instability, 
the necessary mixing, and the sludge which results when it is employed, it 
has been found lie (ter to us(i chlorine gas, which can be obtained pure and 
can be stored in steel cylinders so as not to be subject to atmospheric conditions. 
With the recently-designed apparatus, the desired dose of chlorine can be added 
with great j)recision. In India the “ Chloronome ’’ manufactured b3^ the 
Paterson Engiiu'cring Compan3^ is the most commonly u.sed instrument for 
regulating and administering chlorine gas to the water. 

The steel cylinders containing liquid chlorine are connected directly with 
the Chloronome a])paratus, and the chlorine passes in gas form to a filter 
which removes any dirt there may be in the gas. and then through two pres.sure 
reducing valves which maintain a constant pressure on the regulating \'alve. 

The chlorine gas j)asses the regulating valve and flows through the meter 
down a central pipe to near the bottom of the absorption column which contains 
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a water-distributing tray and is packed with piiinict\ A small triclslle of 
water is uniformly distributed over the pumice in its downward passage 
and absorbs the measured quantity of chlorine gas. Tlie chlorinated WattT 
flows out from the bottom of the column to the main body of water to tlu^ 
sterilised. 

It is nearly always preferable to add the chlorine to the filtered water in 
preference to the raw water, Ix^cause the filtered wat(M' has a smaller, and 
more constant organic content than the raw water, so that the chlorine' do^ft' 
can be more closely regulated, and there is less danger of taste and siiielL 
In some cases, however, it is necessary to add chlorine before filtration, an^ 
sometimes both before and after, depending on the nature of the watt'r. > 

In America chlorine is used .sometimes as the only treatment, and in India, 
so large a town as Bombay is at pre.sent relying on chlorine alone to piirifx 
its water. There is no doubt, however, that for water containing organic 
matter in suspension, chlorine should b(‘ regarded as Mipplenu*ntary to filtration 
not as a substitute for it. 

14. Fjlteriid Water Tanks. 

After purification, the water flows to filtered water tanks, which arc nsiialK' 
below ground level. If by good fortune the filtered water tanks can be con- 
.stmeted at such an elevation as to be able to feed tlic* town by gra\ity, tlu' 
w^ater may be taken directly from them into the distribution systc in Almost 
universally , how'cver, the levcd is too low^ for the town and |)uin])ing is lecjiiircd 
In that case the filtered w'ater tanks serve as a balance between the liltcTS and 
the pumps so that tlie filters may wwk at a unilorin rate* night and day, while* 
the pumjis more or le.ss follow^ the fluctuations of dt'inand, ] aimping more than 
is filtered during the daytime and It'ss during the nigh I 

15. Pumping Staiion and Elk\'vikj> Tank. 

Assuming, therefore, that pumping is required, the filtered w^ate^r tanks an* 
connected to the sump of the pum])s. In the Madras Puin]ung Station are 
three high duty pumps, each capable of raising 12,000 gallons jier Tninuti', 
which is the average rate* of supply ; tw'o w ill deal w'ith the maximum supplv, 
and the third is a stand by. There is also a large Ste^el hdevated Tank to main- 
tain a balance between the jnimjis and the demand for waiter lor the distribution 
system. Wlien the quantity of water pumped is greater than the consumption, 
the tank will store the excess, and wall siqiply it to the city when the con.sumption 
is in excess of the quantity pumped. The tank is circular in plan, 104 feet in 
diameter, 28 feet deej) from the overflow^ level to the flat bottom, and has a 
capacity of ij million gallons. In order to maintain an adequate pressure all 
over the city, the tank has been de.signed with its bottom 37 feet and the top 
of roof 73 feet above ground level. 
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16. Distribution System. 

The essential requirem(*nts of an efficient distribution system are 

(1) To supply all consumers with an adequate quantity of water during 

the day. 

(2) To maintain a sufficient pressure throughout the distribution system. 

(j) To ensure perfect and rapid circulation of water tliroughout tlit‘ 

entire system. 

(4) To provide reasonable protection against lire. I 

(5) provide means of detecting and sto])]:)ing waste in a systemal)!^' 

manner. i 

17. Maximum Raie 01- Supply. 

The average rate of supply has to be determined for the main works, but 
for the distribution works it is necessary to determine the maximum rate ol 
consumption, in order that the pi})es may be designed of a suitabh* size. Thus, 
in Madras, where the ax’erage sujiply was taken at 25 gallons i)er head jht 
24 hours, an additional 20 % was added for the hot weather. A higher figure 
was not taken because during the hottest weatner a large number ot consumers 
are out of Madras at hill stations, in luiroj)e, and other cooler ])lacc‘s. 

Experiments on the Ilow of .sewage led to the coiu'lusion that maximum 
consumj)tion might be taken as 2.4 times the average rate of consumption 
throughout the day. Even this figure does not allow for wattr re([uired for 
fires, new moon days, and other festivals, wIkui c‘sj)ecially largt‘ (juaiitities of 
water are used for bathing and house cleaning Account must also be taken 
of the decrease in carrying capacity of the pipes, which occurs with age. In 
view of these considerations, the distribution system was designed so as to bi^ 
capable of supplying water at a rate ecpial to three times the average demand, 
i.e., 75 gallons per head per da}^ In case the maximum dtunand exceeds the 
estimate, or the carrying cajiacity of the pi])es decreases more' than anticipated, 
it is proposed that balancing tanks should be erect(.‘d to control the areas 
furthest from the piimjung station. The tanks would be used to store water 
during hours of low demand and render it available during those hours that the 
demand is greatest, thus greatly incr(‘asing the capacity of the distribution 
system. 

18. Pressure to be Maintained. 

The minimum pres.sure maintained in up-country towns in the Madras 
Presidency is about 10 feet above ground level. This is exceedingly low, 
compared with the usual practice in Europe and America ; and Madras City, 
as the capital of the Presidency and the seat of GoviTiiment, calls for something 
better. It was decided to provide a pressure of at least 50 feet above ground 
level at the ends of the principal mains, when the supply is at the rate of 
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25 gallons per head per day. This brings Madras into lino with Bomha\- and 
Calcutta. 

tJrifortunately the Council have relaxed the nilcs and regulations which were 
formulated for the jirevention of waste to such an exteTit that the Executive 
are no longer able to maintain throughout the Cit}^ the pressun* which was 
intended. 

19. Akkan(;i:mkxt of Pipes. 

The water from the }mmj)s is carried by a 4S-inch st(‘el main for a distance 
of about 3,000 feet to a ])oint where it branches into the sevt'ii mains which 
sup])ly the seven water divisions of the city. There are. in addition, ten Mib- 
mains sujiplying areas, any of which can b<* isolated. The sub-mams are 
arranged so as to t'nsure good circulation and distribution, and to restrict the 
area affected in case of the failure of a pipe. 

Every closely built-u]) district is encirckid by mains, in order that the cross 
distribution pipes can be fed from both ends. l)(‘ad~(Mids are avoided wherever 
possibk*. 

To obviate closing large mains and the coiistijiient interference with tlie 
water suiijily of considerable areas, large pijH's are not ta])]>ed for house 
coiiTU'ctions, but instead “ rider mains'’ are used, laid ])arallel to the larger 
main and connected to it at both ends. In the system as designed, rider 
mains were jirovided for all pipes above 9 inches in diameter. Owing to lack 
of money, const'quent on the w^ar, some have been temporarily omitted. 

20. Prevention of Misuse and Wasie of W ater. 

The prevention of misuse and wastt* of watiT* is one of the most important 
problems that face an Indian municipality. 

Perhaps the most important duty of a municipality is to provide an adequate 
su]-)ply of wholesome drinking wxiter throughout the area it controls. To 
carry out this duty, the co-oi)eration of the inhabitants in preventing misuse 
and waste is necessary. 

When it is stated that a single hole in a pipe of the size of a pin-head may 
cause WTiste of sufticient water to supply 50 persons, and that a hole as large 
as a pencil would waste sufficient water to supply 750 persons, it is obvious 
that a number of small leaks will render insufficient a supply which would 
otherwise be perfectly arlequatc to the needs of the people. 

Owing to misuse the most ample of supplies may fail to meet the demand. 
For instance, a single tap left open all day for watering a garden may deprive 
a thousand persons of the necessary water for domestic purposes. 

Loss of water may occur through wilful waste and improper use or through 
leakage from mains, house connections and house fixtures. Only by constant 
work can the loss from leakage of pipes, defective fittings, and unsound pipes. 
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be kept within reasonable limits. The writer has himself seen in Mac ras 
house .service pipes witli gaping rust holes and main pipes almost eaten through 
by rust, and when water mains are bared, it is common to find numerous house 
services leaking, and many small leaks would account for a large total loss 
which will be quite invisible in porous soils, such as sand or gravel. 

Not only do these holes cause loss of water, but they provide o})enings 
through which the impuritic^s from the surrounding soil may be .sucked in 
when the pipes become empty. Several cases of serious illness have beeif 
traced to this cause. 

The methods of detecting waste usually used in an Indian city are : - i 

(1) Limiting the number of connections. 

(2) Metering every water scTvice. 

(3) House to house in.spection. 

(4) Waste- water meter systcun. 

These are all ])ut into u.se in a number of Indian towns. Fombay and 
('alcutta may be cited as examples, but even in thc.se towns, it has been 
impossible to limit the waste effectively. In Madras all these methods aie in 
use, though so far the waste-water meters have not been installed as originally 
intended, because although contract forms had been prepared before* the Great 
War began, no work had been ordered, and the financial position since the 
War has not been .sufficiently favourable to allow the work to jiroceed. 

21. CO.XCLUSION. 

I have now reached the end of my Pa])er, and will coiielude by saying that 
an ample .supply of whole.some water has probably a greater infiuence than 
any other single factor upon the health of the community, but, if the fullest 
pos.sible benefit is to be derived from a water siqiply, the co-operation ol every 
water con.sumer is needed. The ma.ss of the ])0])ulation require to be taught 
that they must husband water, and that waste or pollution of water is a crime 
against society. I trust that those of you who are here to-day, and who have 
any interest in India, will a.s.sist in educating the public opinion of tliat great 
country to a full appreciation of the fact that “wilful waste brings woeful 
want,” so that he wlio wastes whlfully may be n^garded as an offender against 
the community. A proper public opinion thus formed will be a force wdiich 
will act as a stronger deterrent than any rules, regulations or fines. 

My last words will be a quotation from an American engineer, who writes : 
“ Perhaps the greatest folly of our time is the almost universal attempt of 
cities and towns to increase their w^attT supply ])lant to keep j)ace with their 
waste. It is a ho])eless task. It amounts to the same thing as attempting to 
fill a pail which has only a sieve at the bottom. The amount of water which 
can be used is limited. The amount which can be wasted has no limit.” 
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DISCITSSION. 

Thjc Chmrman snid they were much indebtc'd Id Mr. Madt‘l(*y for tlu‘ very 
informative and instruct i\(‘ lecture he liad gi\en tliat e\a‘nm^. and lie wished 
emphatically to endorse lus i oiicludinfij remarks about the waste' of wate r in Inelia. 
All elasse's ed people' in India, Iuire>p('ans and Indians, we'ie' incre'elibls wasteful of 
the wat(‘r that the'v obtaiiu'd ; in tact, so nine h so tliat with possibK t he' e'xe eption 
of the bniteel State's lu' 1 hoii<.;ht tlu're' was no e ountr\' on llie* face oi the' e'arth 
whe're' se) much waste eif w.iteT went em. lb' thought tlu're we're- einh two wa\’s of 
( ontrollin^ it : one was b\ a x e'rv euvtensivt' and care-lnl s\steni ol nie'terni}^ on 
the elistribution system, and the otlu'r aiiel possibU^ the' more ])otent method -- 
was to eharf^e' for what a man usi'd lb' had known Meinbe'is eil ("oiincil in Delhi 
e)b)ect to theur water bills, but the le'al facts eit the- niatt'cr was that the- n/u// hael 
k'lt tlie' ta]) ninninjj;, and the demiand made' on the' he ineiurable' membe'r nistiMd of 
be'in^^ lor a re-asonabli* sum ol inoiie'v .iniounte'd tei se\ eral hnneb t'd rupe*es lor a 
mouth. Whe n the* reaeh'r was spe'aknifij abeiut making elanis in Inelia he e oinnie'nt e'd 
on the* abse'ne e* eit ]dant lor their e emsti uctiem It was pe-iU'etlv tiue* that e)n the* 
I’eriyai Dam, on which he (the* s]>eakei) had be'e'ii a jumeir .issistant engineer 
se'Tv mj4 unde'r a ^e'ntleman wlio was ])re'se'nt that e‘\e*nnis:>. Mi. Pc-ai's, the* plant 
was consjue nous b\ its abse-nee* ; ]>ractieal!\ in the* e*arlv stage's ol llie- dam tlie* onl\ 
thill” on the* works was tin* eirehnary e e-iiti ilu5.;al pump 'I'liat dav w.is passe'd 
In Se'pte*iTibe*r hist he- we-nt to sc'e a se he-ine- which w.us lie'ini; te ste-el lor the plae ny.; 
e)f e e.)ncr(*te‘ in a dam winch w«is now und(*i e e)nstruc tion in the* Maelr.is 1 i-e*siele'n( \ . 
iiie structure* eontaine'el a mass ol i ,Soe> teens eil ste-e*!, .me] w.is ii It hiyh, aiiel 
e'rinsistc'el of chute*s jind mixe-rs aiiel me*asuim” elrunis and e\e'r\‘thny; that was 
n'epnre'd for the* nie*e hanical I re'.itnu nt eil ceeiicreie*, the* ni.ite'ii.d be-iii” run in e>u 
1 1 ue ks, iilte-d uj) b\ hoists, pku e-el in the* mt'.isnrmg drums and nn\e'd in the* \ ai ie)us 
imxois aiiel sheet eleewn em tei the* d<ini. i'hat eneirmeiiis strueiuie* mo\eel uiieU'r its 
e)\cn power, the*ie we-ie* twe) ol the*ni, e*.ieii e »])e‘r,itinj; fre)in e»ne Hank ol the* elaiii 
1 hat JJfre'iit eiiaiiL'e* in the* nielheul eel e'onst i net ie»n was eine- e)l the* ee)nse'e]ue'nc(*s of 
llie- wai. i lie- ane le-nt nu*the)d ol buildni}.; el<nns in Indi.i took so leiii” that a f^reat 
elc.d ol mone-\' wc*nt in mte-n'st e har”e*s, aiiel in eeiele-r te> •‘e'l rid ('ll those' .is inue h 
as peessible* it was ne-e e'ssar\ to spe-e'd up consti uction. aiiel the e-ngnieers in e li.irpu' 
ol the* el. nil h.id adopted the expc'du'nt of usnif; these* e*normous stt'c*! towc-is as .i 
nie-aiis ot ie'sse-nni^ the- time* re'ejuiri'd to construct the elam e)\t-r the* old me'lheuls 
)ire’vicaisl\’ ni use* in Inelia With rc'f^ard to water ])ure and sini])le'. he should ha\’e 
lik(-e| to hc*ar Itoiii the* reader some* remarks about the* cost ol w ater ])e'r he-ad. 
lieforc* coming to the* meeting he* liad leiokt'd up a te'W neitc's in his ]ie)sse*ssion aiiel 
hael loijTiel that in some* ol the* towns in Northern Indi.i- the Dnite*d Proxince-s, 
leer e'x.imple* the* cost eif sup])l\ mg w’ate*r to the* pe'0])U‘ in tlu* towns, as gixe-n m 
flu* s.initary c*ngine*c*r's repeat at the time, was in Agra 3 S annas, in .Allahabad 
3 t> aiin.is, in He-naivs 3,3 annas, and in laicknow* 3.7 annas, which in h'.nghsh 
<uire'nc,y was rounel aliout fourpence pt*r thousanel g.illous It was we*ll known 
w hat the* charge in Lemdon was jK*r thousand g.dlons, aiiel the re w e*re tow ns in thi^ 
country where* the* waiter charges wt*re ove*r two shillings ])er thous.anel g.illons 
In that rc'spee't, thc'refore, Inelia was sonu*what more* fortunate* than k.ngland. 
\Nitli re'g.ird to the capital cost, in thre-e oi the* towns the capital ceist of the* woiks 
'vas somewhere in the neighbourhood ol twclw rupees pe*r he*ael eil |)opulation ; 
in I'-nglanel at the present time* the capital cost was betwee*n /.3 and ^,7, instc*ad f)l 
'Sixteen shillings, which tvv(*h(* rupees then repres(*nted Wlu'n tlu* new capital in 
Ik'lhi was under construction an important s\’ste*m ol water w'oiks was de\ise‘el 
‘i-nd sand filtration abolished and the Paterson tiltration plant used He* would 
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not bother the meeting with a technical description of tlu^ plant itself, as thatliliad 
been fully covered by the reader, but he should like to mention that for two years 
previous to his departure from Delhi absolutely stiTihi water was supplied to the 
people and it made the very greatest ditlerence in the health of the population. 
The cost at which that water was supplied was a little over tim e annas per thousand 
gallons, which included half the capital cost but not the interest on the Government 
loan to the municipality. Ihe actual cost, as originally estiinatt*d before tlu* war, 
worked out to about 12.5S rupees per head, but, as the greater portion of the work 
was only carried out after the war, that cost was raised to about (‘ightet‘n rupees 
per head of the population. Probably a similar wate r supply in other towns ill 
Northern India w^ould cost about the same per ca])ita. The ( ngmeev had manv 
troubles m the East when dealing v\ith such problems, and one of the reasons whicli 
led to grumbling when water works were opened in India was ver\^ ofttai tlu* time\ 
taken from the inception of the project to its conclusion. Ib' knew of a casi* when'' 
the water supply of the town w’as first talked about m tlu* yi*ar 1S70, and time 
went on until 1881, wdien the engineer in charge submitted a scheme based on 
the population of the town. The matter c'ontinued to bi* discussi*d until anotlu*r 
gentleman succeedc*d the originator of the schenu*. who was sent home in 1884 to 
consult an engineer in this country as to what should be doiu*. He rt turned in 
SIX months’ time and the discussion was contimu‘d. A slight modification was made, 
and the sclumie was evcmtually sanctioned in i88t) and work was begun in i8t)o. 
Money w^as dribbled out in small handfuls and tlu* work was eventually concluded 
in 1890. The population m(*anwhilc had considerably increased, with tlu* result 
that the original (*slimate of w^atc^r per head of population was reducc*d by ^5 per 
cent., and conseipiently there was grumbling. All cast*s were not as bad as that, 
but there was very often a considerable amount ol delay in the* \anous processes 
that had to be gone through from the time of the inception of tlu* sclu*me until its 
conclusion. 

Mr. C. 11 . liOMPAS, C.S.I., said that one of the greatest btuielits in India was a 
w’holesome water supply. It was not always wc*lcome. One gn'at fact about it 
was that it had no claim to sanctity, which was a great dilliculty in a town lik(* 
Henares or (Calcutta. Hut once people had tlu* supply tlu*y ap])n‘ci«it(*d its value 
and insisted on haying as much of it as they could, and more if jiossibli*. d'he 
manner in wdiich it was apprc'ciated w^as brought to his notice in rathi‘r an odd 
w'ay in the case of a prisoncT in the Alipore gaol, w ho, after serving a long sentence, 
w^as about to be released and objected. He said, “ h'or years you have had me in 
this gaol and I have drunk nothing but lilten‘d water (Ir.iwn from a boili*r which 
blows a whistle, and now^ you are sending me to my village* wIktc I shall have* to 
drink water from the village Uink and I shall be de-ad in a fortnight.” In Calcutta, 
the champion water wasteT in India, they were aiming at a supply of 00 gallons 
pe^r head, and the re*aeler had said that 25 gallons was e*ne.)ugh for people. Much 
water w^as wasteel in Calcutta. The* pre.sent supply was about gallons per he*arl, 
but 30 gallons w'as unfiltered and only u.scd fen* roael wate*ring and flushing, leaving 
40 gallons for domestic purpo.se^s. The first thing the* IVngali did was to buikl a 
reservoir in his yard under his tap and to keep that reservoir full, and, as the* wate*r 
.supply was not continuous, the ne*xt thing he did was to tie back the spring anel 
waste taps so that the w*ater ran. and as the constant noise of trickling water 
might be annoying he generally put a piece of split bambeio or cloth from the tap 
to the* reservoir and left the water running day and night. 'J'he unfortunate n*sult 
was that the p(*ople in the south of the town furtlu\st frenn the sup])ly tank wen* 
short of water because the people in the* north had practically e‘xhau^t<‘d it. 
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Alliii>ugh they wore told the water could be provided if the people in the north of 
the lown did not waste so much, no one was prepared to go in for stringent 
measures by metering every house and making them pay for the water consumed, 
't hat was not practical politics. No member of the municipality would get support 
if he proposed anything like that . They had now gone in for a very large extension 
oi the filltTed water supply which was suppos(‘d to be going to solve the difhciilty, 
becausi‘ it was thought that if there was a really continuous supply, so that a man 
could turn the tap on at an>' time and get water, the people would be content 
and would not insist on luiMiig th(‘ir taps hdt open. He did not know how^ far the 
rt‘ined\' would be successful, but it was certainly an t‘xpensive one. h'or tht‘ credit 
of ('alcutta he should say that it had one very nunarkable feature about its water 
works. A ]diotograph had been shown of an elevated tank in which tlu^ water was 
stored so that it might continuously flow into the pipes and act as a balancing 
factor Ixdween timt‘s of greatest and least demand. The great water tank at 
'rollali was one oi tlie most nmiarkable (‘iigineering achievements in tin* watei 
w'orks lint' 111 th(‘ world. It v\as th'sirt'tl to ket'p a rt'serve to supply the t'lionnous 
demand lor water at rush honrs. and it was necessary to build a tank on the .samt* 
lint's as tlu' Madras tint', ext ept that in this case it was a steel tank tiver it>o yards 
square, lOft. tiee]), anti standing tm ctilumns hm) ft. high. It held 40,t)ot) tons 
of wattT It tilU'tl up tluring tin* night but all tin* water was drawn out by people 
in a few hours in tin' morning. The engineer who designed it was a brave man. 
I'.vt'rybtxiv propht'sit'il the lank would not stand up c>r that an earthtjuake woukl 
knock it (it)\\n. blit it hatl proved a great success anti justified Hit' engint'er, anti 
he shoiiUl likt' Calcutta tt) get credit for it. 

.Mr. W. T. Burolss wished to thank the reader of the paper for tlu* information 
h(‘ Jiad givt'Ti with regard to the difficulties that water engineers had tt) deal wdth 
m .iv’erage temperatures, w'hich wa’re very much greater than tho.st* in this c()nntr\ 

\ good many dithcidties were met with in India wdiich W’ert' tjiiite unknown m 
haiglantl. The reader had referretl to oik* instance, the formation of sulphuretted 
hytlrt)gen in the hllt'retl wattT in spite of the rapid rale at which the w'att*r was 
used. About tour vertical inches was the average rate for slow sand filters, but 
when twuce that rate w^as wanted th(*y had to ge t over the trouble wadch had been 
brought about by the* rapid gnjwdh of organisms, fhe troubles in these days were 
not quite* as bad as they used to be, because; then* were now^ possibilitit*s of making 
water sterile and absolutely safe* by the use of minute* doses of chlorine, which was 
something to be thankful for. In days gone by there was a prejudice against using 
chemicals of any sort for the puriftcation of water ; even lime was eibjecteKl to 
bexause it w'as a chemical. Sulphate of alumina was looked upon as an objec- 
tionable cheiniccil. Chleirine e^ame* into use before the war to se^mie extent and 
was looked upon as objectionable, but after the war many learned to become 
accustomed to chlorinated water and appreciated the smell of it, and now^ they 
knew that if tlu' water had that smell it was absolutely safe and they were getting 
over the prejudice, although even to-day there was some objection to the use of 
chlorine. Every water engineer wiio had put in a plant had occasionally met with 
troubles, but those troubles and the cost of overcoming them were gradually 
becoming known and remedies were being found, and he thought in the near 
’future there would be very few who would hesitate to use chlorine for the final 
purification of waters that left a little bit to be desired in their present condition. 

On the motion of the Chairman, a hearty vote of thanks was accorded to the 
|rearler, who briefly responded. The meeting then terminated. 
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OBITUARY. j 

Tkkvor I>. Simon. VW regret to announce the death at Pittsburgh, 
l\'nnsylvania, on (October 28th, of Mr. Trevor B. Simon, construction engineer 
of the ('onsolidation Coal Cxnnpanv. Mr. Simon graduated from the Ohio State 
Cnnersitv in !<)07 and rapidly built up a high reputation as a mining engineer. 
He Idled a number ol ini])ortant engini‘ering posts, and, when the I'nited States 
enter(‘(l tlu' war, did valuable service in the Fnited States Army Ordnance Hepart- 
ment. In i<)2i lie became I’resident of the ('. L. Miller ('ompany, a position 
which lu‘ occupied until 102b. He was a memb(*r of the American Mining ('ongre^ss, 
and ol the American Institute of Mining and Midallurgical Engineers. j 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Mt)Miv\, N(jvi'Mbi-;r Actuarie'^ Institute ol, at 

Staple lull Hall, HolbtJiii, W’ t 5 pm Mr. K 

Thode>, “ Lilc lii'^uranre in Australia.” 

( hatUMck 1 ‘ublir Lecture, at Lruvcrsity ( oJlei^e, Ji\ctcr. 

7.30 p.ni. f)r. P n. HalJarfl, ” Open-Air S« honls.” 
lUectru al l.uf:iueets, lustitutiou ol, S.ivuv Place, W .t . 

7 p.ni Mr. !•’. S. Ritter, “ Pulurc Telc^raphv." 
\t Aniislrotu’ ( olh-;.;e, Ncwcastle-on-Tvne, 7 p.iu. 
Intoniutl diM u^siou on ” Automatic NetiNoik V'olta^e 
-- RcinilaUii:; J'.qiiifmienfs.” 

I ni\’ersit\ f>l London, at th<- In^tituti' ol Ihstoriral 
Keseanh, Malet Street, W'S . s. to p.iri. Piof. Or. 
R. W. Seton \\.itv(ni, ” I'lie lattlc hnteiite ,md its 
Polirv .” 

-M Kind's C o|lef;e. Strand, AN ,C . s.v» p ni Ke\ 

( J.mcif' Teiikuis, ‘‘Oediiic of Oo^mm.i .ind th<‘ .\nti- 
Dopttiatu' -Movement ” 

"JuisiMV. Novi MBiK j/. -AnthiopoIoi^'Kal Institute, at 
liurliiiyton House, NN . <S.3o pm. Prof. Sn .‘Nrlliu? 

Keith, I'.R.S., “Tile Iv volution of the Huinati Ka«es.” 
(HuxJei Memorial Lecture). 

Llectma) li;n;:.Mneers, Institution <if, at tlie Hotel 
Metropole, Leeds. 7 p.m Intorm.il Oisitission 
Manchester (icoKraphieal Socu'tj, ib, St. Mail’s 
Parsona^^f, Manchester, 0 p.m. Mr. H. W, Miles. 
” Ayrioulture of the Ormskirk Ko«ion ” 

Metals, Institute of, at the KiiAtineers’ t'liih, nuimuKham 
7 p.m. Mr, D. F. ( ampliell. ” Elcctri* hurnme 
Developments.” 

Koval Institution, :?i, A]l)email<- Street, NN i).is p.m. 

Sir NVilliam Ilrayg, " Diamonds.” (Lei lure 11 ). 
l’ni\er.mty of 1 ondon, at Kin^^’s Colletre. .Strand, NN',< 

«) j).m. Sir Bernard Pares, ” c onlenij'orai ' 

Russia.” (Lecture VII 1 .) 

At Universitv College, (lower Street, NN .C. b.30 p.m, 

Mr. Percy Dunshoath, ” Higdi Tension TTausmission 
ot Power.” (I,erture 111 ). 

NVudnlsday, NovLMBr.R .Automobih’ Lngmeeis, 

ImstitutKiii of at the Jiiigiiieers’ Club, Maiichestei. 

7 p.m. Dr. E. (’ NN'adlow, “ The ( omparatn e M rits 
of Road and Dv'nainoiiicrei Testing tor Motor 
Vehicles.” 

(Tienucal Industry, Soeietv ol, at BurJuigloo House, NN . 

8 p.m. Infomial Mectjng livhibition of him of 
recent Lanadian-Amerie-an Tour. 

Egypt Exploration Society, at Burlington House, NN . 

8.30 ii.m. Dr. H. R. Hall, ” b^gvpt and the E\temal 
VN'orld m the Saite Peiiocl." 

1 iterature, Royal Societ) of, g, JiJoouishurv Square. 

NV.C. Ordinarv Meeting, 5 p.m. 

Public Health, Royal Institute, 37, Russell Square, W'.t . 
4 p.m. Dr. IT. M. Vernon, ” The hatiguc ol Heavv 
Industrial Work, audits Influence 011 Health and <m 
the Duration of Working Life.” 

Science Guild, British, at the Goldsmith's Hall, hosier 
Lane, E.C. 4.^0 p.m. F’rof. J. Arthur Thomson, 
‘‘The Culture Value of Natural History,” 

Un)tt'd Service Institution, Whitehall, S.W. 3 p.m. 
Captain L. D, 1 , MacKinnon, " The Work of the British 
Navy’ in the Far East.” 

University of Ixindon, at King's College, Strand, W.C. 

5.30 p.m. Miss Doris L. Mackinnon, “ The Indebted- 
ness of Industrv to Pure lienee.” (Lecture VII — 
•‘The Practical Applications of Zoology.”) 

At the London School of Economics, Houghton Street, 
W.C. 5 p.m. Rt. Hon. Sir Leslie Scott, ” Proceedings 
by and against the Crown.” 

6 p,m, Mr. W, Dixon, ” Dicta tmg Machines,” 


,Al I fiiver^it j t< (foivei Street, \N t V' m. 

Dr. ( riimllo Pel ‘La Linca del Paradlso.” 
(Lcelure IN'). 

‘Nt th<‘ I niversitv I nion Sot Rooms, Malet Strict, 
NN . <;.?() pm Ml. N, B. lobson, “'I he E^ly’ 

Divtiibntion and Histoiv of the Slav^..” (Lecture TI). 
liiOKsnw', Novi MBi K ,’(» . Acronaulu al Sot ictv, at the 
ko\al Sofictv of Arts, .Atleljihi, N\'.( . O ’,0 [» m. Mr, 
1‘. Signst. ” PiodiK tioij Prttblem*. ” 

\ntn|iiaue'-. Sih iet\ ol. Huililigtoii House, NV. 8. so ]) in 
ChetUK .il SoiielN, .it the liistitut ol Mei lianical 
Engineeis, Slorev 's (latig S.NN >30 ji.m. Prot. 

Dr. I". < 1 . Donnan, ‘‘ Plnsualt Iki i>tn m tlu Servne 
of Biologv .” 

Lmnean Sot i< l\ , Burlington J louse, NN s p m 
L.t ,C. I he Gcllive Museum, Kmgslaiid Ko, il, I 
I' m. Mr fohn Rogeis, ‘‘ ( rati maiishii* )t tin Larh 

M.ihog.un J’enod ” 

Ro\;il Institution, .'1, Albeniaile Streit, NN . 5.JS p.m 
Di 1‘.. D .Adti.ni, ‘‘ I he M« < h.m if Ner 
(J.c<ture 11). 

Liuveisitv of Lomloii, at Bedford ( olk'ge foi NNomen, 
Regent's I’ark, N' NN j.is pin. Prof. lude^, 
“Pierre ('orneille,” (in I'lemli), (Lecture L\). 

Nl King’s (-ollege. Strand, NV ( . 3.50 p.m .Afi, NN’. 

H NNitkwar, ” HeKetins and Hi.lb.ieh.’’ 
s V* pm. Ml flenrv NN'e kh.am Steed, “ Roumani.i 
111 the New hurope ” 

Nt rmvoisitv Colleg(‘, (jower Stioi't, NN ( 3.1'i p.m 

Prof 1 . J-. (i. <le Montmorem \ , “ Tfie Ilarbarian 
t odes as lilusiiating Sot ml Lih' m t entral ami South- 
NN estern Lniopi tr<»m iSo-750 .A.D.'’ (J eefure V). 
1 v> ]MU Piol K. ( mipkuul, “ 'I he .Aftei Mltrts ol 
the Ameii. an Hevolnlion on Brilisli Poln \ (Letturc 

H). 

s. to pin Ml. il NN.iiien WiKon, “ Lnglish Decora- 
tion III (he Sev^eiiteenth and Eighteenth Centunes.” 

8.30 p.m. Miss .Nlargaret A. Murrav , ‘‘ Art and 
Aiehite* tore of .\nrien1 I'.gvpl.” (Lecture II). 

At the Umv’ersitv I’nion Sncietv '.s Rooms, Malet Street, 
NV.( . 3,30 p.m Prmee D. S\ vab>polk Mirskv , 

“ lolstov,” (Lecture VIII). 

N’lf loria tind .Nlbcrt Museum, South Kensington, S.NN. 
3 io p.m Ml Lm Mai lagan, “ Lhe Siulptors of the 
Wthteiiinn ” (Leeturc H) 

I’Kip.w , Nov 1 vuu K }o . Mci h.inRal Iviigineers, Institution 
ol, Si/>ie\'s (rate. S \N . (» p.m. Prof, \N’. E Dalbv , 

b.K S., " The Possible Viliration of a Ship’s Hull under 
tlie Aition ol an I nbalamed Eiigmc.” (Thomas 
Low I (irav Let Inn') 

.North-lvast i oast Institution of Liigineers and Ship- 
builders, at the Mining Institute, Neweastlo-iipon- 
Tvne. (i p.m. Dr. E. V. Teller, “ Erietional Resis- 
tanec and Ship Kesistame Similarity.” 

University of London, at lie.dford College for Women, 
Regent’s Park, N.NV. 3.15 p.m. Prof. E. Allison 
Peers, ‘‘.A Centiiiy of Catalan Poetry (18^9-1928).” 
(Lecture IV). 

At Kmg’s College, Strand, W.C. 5.30 p.m. Major 
H. W. V. Tempcrlcy, ” Canning and Greece.” 

At the University Union Society’s Rooms, Malet Street, 
AV.C'. 5.30 p.m. }*rof. Dr. R. W. Seton Watson, 
” The CoUapsc of Austria-Hungary.” (Lecture VIII). 
Saturdav, Ducembcr r . . Association of Teachers of Speech 
Training, at the Royal Society of Arts, Adelphi, W.C. 
IO a.m. 

L.C.C., The Horniman Museum, Forest Hill, S.E. 3.3^’ 
p.m. Mr. Montagu A. Phillips, ” Bird Life.” 

Royal Institution, 21, Albemarle Street, W. 5 p.tp. 
Dr. W. G, Whittaker, ” The Violin ^uatas of William 
Young (i7tli Century).” 
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NOTICES. 

— ^ 

NEXT WEEK. 

AlfJNO vY. Dk( LMiJi'R ;ivi), at 4 JO p.iii. (Indian Suction.) SiK James 
MacKi'ANA. “ riiu Su^^ar Industry of India.” Sir Rkotkald A. M.\nt, 

K.(' r.K.. ('.S.I., Mcinbur of tliu India ('oiincil, will pncside. 

Tua and ooffeu will bo st*rv(‘d in the Library before the inuuting from 4 o’clock. 

Wkdm sdav, DM'ivMni-R 5T11, at S ]).in (Ordinary Meeting.) Sir Eustace 
Tin.wso.n 1 )’Evn( ()i;rt. K.C.H., TX.Sc., LL.D., F.R.S., “Fuel for Ships.’' 
Till, Hon. Sir ( iiariia A. Pvrsons, O M.. K.C.B., LL.D., D.Sc., F.R.S., will 
pivsidu. 


THIRD ORDINARY MEETING. 

Wf.dnesdav, Novkmijkr Tcps. His Exceilena^ the Swtdish 

Amhassador in the Chair. 

A Paper entitled ” JAirestry in Sweden ; its Importance to and Influence 
>11 (ireat Britain " was read by Professor E. P. Sticbbing, M.A., h.L.S., 
Professor of FAirestry at the Uniyersity of Edinburgh. The Paper and 
diSciission will lie published iu the Journal on December 7th. 


CANTOR LECTURES. 

Mo.mmy, NoyEMBER j()TH, i()28 . Dr. Franklin Kidd, D.Sc., Low 
Temperature Research Station, Cambridge, delivered the last of his course 
>f three lectures on ‘‘ Biology and Refrigeration. ” On the motion of Mr. Arthur R. 
1 . Woods, General Manager of the Nelson Lines of Steamers, a vote of thanks was 
iccorded to Dr. Kidd for his interesting and instructive course. 

The lectures will b(‘ published in the Journal during the Christmas recess. 
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RKPRINT OF CANTOR LECTURTS. 

Reprints of the following Cantor Lectures (U'livaTed during last ses.<ion 
ar(‘ now availal)le in pamphlet form and can Le obtained from the Secretary, 
Royal Society of Arts, John Street, Adeljdii, W.C.2 

" Alloy Steels : their Manufacture, JYoperties, and Uses,'’ by Professor 
H. C. H. Carpenter, M.A., A.R.S.M., F.R.S. Ih'ice 2.s\ (^d. 

“ ScicMitilic lunindations of the Refining of Petroleum,” by A. E. Diinstan, 
D.Sc.. F. F.C.S. Price 3s. ! 

” F'atigue I^henomena, with special reference to Single Crystals,” iW 
11 . J. (ioiigh, M.B.E., D.Sc., Ph.l). Price 3.V. ^ 

” Acoustics,” by A. (L Huntley. Pric(‘ 2s. (hL 
A complete list of Cantor, Howard and other lectures which h«ave beeit 
pnldished separately in pam])hlet form and are still a\'ailabl(‘ can also be had 
on application. 


DOMINIONS AND COLONIES SI (mON. 

TuEsn.'VV, Noytmuer 27™, i()2(S. Sir Thomas Houanj), K.CbS.L, K.C.I.E., 
D.Sc., F.R.S. , in the Chair. 

A Pa[)er entitled “Air Survey and Empire Developnuait ” was read by 
Colonel H. L. Crostiiwait, C'.I.E., R.E. (retd.). Th(‘ Paper and discussion 
will be published in the Journal on December 2Tst. 


PROCEEDINGS OF THE SOCIETY. 


SECOND ORDINARY MEETINC,. 

Wednesday, November i-tru, i() 2 ^S. 

The Right Hon. the Earl oe Crawford and P>alcarres, P.C., K.T., 
LL.D., F.R.S., P.S.A., in tlic Chair. 

The Chairman, in introducing tlie reader oi the I'aper, said that its subject, 
“ Englisli Silver and its Future,” was a very eonipr(‘hensi\ e one. ” English silver ” 
no doubt meant Lhiglish silver of to-day as well as Irnglish silver of liygoue times, 
and, of course, 1he audience would get a view of the future' from Mr, Ome.r Ranuden, 
based no doubt on his observations on present day ]U*()l)lems. He thought, there- 
fore, they could look forweiid to a jiaper winch would d 'al with the jirospects of 
applied art as well as with the powerful aesthetic as]H’cts of that most charming 
craft. All present were well aware that Mr. Omar Eamtden stoed in the forefront 
— if he was not actually the very first — among those wlio pursued tliat great and 
fascinating art. 
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Tpc f()ll()\Ning pa])er was read • — 

ENGLISH SILVER AND ITS FU'i URIL 
F>y Omak Ramsdi.x, RAl.S. 

Tt would Le follv to loo iiiucli u])on tlie ])a.st, for tlie present is ever 

wiiJi ns, and our tlioiu;JiO, most pro! aLJy, are inPait n])oii the future. 

N('vertli(‘less, some sliort consideration of lh(^ status and works of our 
ancestors is iiecc'ssarv to a ])ro])er uiuka'slandint; of ]uvs(‘nt conditions and 
tli(‘ir l)t‘arini; u])on th(‘ days to come. 

So iiiucli has l)(‘en said on the (jiu'stion ol Anti(|u(^ SilvcT, and its virtues 
Iiave Ixru so critically examined hy antuiuarian exjxTts. tliat I should he the 
last to infriiif^e upon tlieir provin(H‘ Mor(‘over. please let it he understood 



1 I. Silver-Gilt Alms Dish, one of a set of four, tor Westminster Abbey. 
Designed and made by Omar Ramsden. . 
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that I yield to none in my admiration for the many really fine and beauiiful 
pieces of silver which have come dow'n to us through the ages. ^ 

On the other hand, one must have the greatest contempt for weak copies 
of their outward forms, copies which rarely have any of their inner virtues. 
As for reproductions — frankly made and sold as such — words fail me. 

1 think wc may presume that the goldsmith and silver worker of prehistoric 
and tribal times, and even those of Greece and Rome, were slave.s— doing their 
best for their masters and having scarcely any other interests beyond their 
work : and that Innc was of no account so long as daily progress was malcle. 
Nor would there be any competition other than that of r(‘putation and artistic 
standing. \ 

As with every rule, there would be some exceptions ; and the grc'at nanu* 
of Phidias at once suggests itself. 

The early tribes and nations were govtTued in time of war by tlie brawny 
men of sword and clul) ; in time of peace by the craft of what we now call 
the witch doctor, or tlu* pagan priesthood. J^oth tlu'se classes had need of 
the artist, and until <]uit(‘ modern tim(‘S, historically speaking, almost all the 
wonderful work made was to adorn the tem7)i(‘s of the Gods or the persons 
of the warrior class. 

Imr no national life is, or ever has been, coni]>lete without the work of tlK‘ 
artist. Ilis art may have* been tine and sincere, or florid and spurious, according 
to how he was treated by his masters and the demands made upon him by the 
every-day circumstances of his tim(‘, but living art of some kind th(‘r(‘ has 
always been, up to about th(‘ year 1800. In the main things have changed 
but little, for still are our line.st efforts devoted to tlie decorations of Mother 
(Church on the one hand and the adornment of our women on the other ; men 
having assumed a sombre uniform, largely, 1 pr(\sume, to avoid the' exi)ense 
of competition in costliness, which is the result of tine feathers on the human 
back. 

We must not assume that the lot of the artist slave was necc'ssarily unhappy. 
In fact, there is considerable evidence that he was petted and spoiled and, 
according to his ability, bought and sold at high prices, much as is the case 
nowadays with the star footballer. 

You will remark that 1 have used the term artist , for, until the advent of 
the industrial revolution of the i()th century, all who made line works in .silver 
were artists — men who produced works of art by the creative gifts of their 
brains and tlie executive power of their hands. 

For the matter of that, we must own that wti silver- workers indeed, all 
workers — are still .slaves : - wage slaves to mass-production, or bondsmen to 
** the bubble reputation." l^ersonally, 1 care not a jot who and what may be 
our masters, so long as we turn out well-made and beautifully-designed pieces 
of work, all in our respective spheres. 



Nov/ 3 ^).ic )28 JOUKNAI. OF THE KOVAL S()( JKTV OF ARTS. 


53 


Aitcr the tribal workers and the slaves of classic days came the great epoch 
of t/ic cloistered monk, to whom we owe those lovely, if somewhat over- 
elaborated, article.s of Early Irish Art, wdu^reiii the northern feeling for 
interlacing and mysterious patterns was robl)ed of its ancient Viking 
lierceness and made suitable to adorn Holv C hurch. 'I'hc* Benedictine order, 
with their fine motto Laborarc est Oran\ produced most of the art work of 
early medi(‘val times, and ihr work done b\' and uruler our great Saxon 
Saint Dunstan must have been wonderful, judging by the few remains of his 
time and tlu' writings about them which have* ceme down to us. 

It may seem strange to us moderns that a great man likt‘ Saint Dunstan 
should have found tim(‘ to product* art work in gold and .silver. Archbishop 
of Canterbury, Primate* of Laigland, and what wt* slioukl now call Lord Chan- 
cellor, under, or j)erhaps I should say, above, jour Saxon Kings, he raised 
I-iiglaiid, foi the first timtx to tlu* status oi an international jiower. So great 
was his reputation as an artist in Ciold and Silver that Ik* was chosen as the 
Latron Saint of (roktsmiths. I hat powerlul (biild which guides ami controls 
the .silv(‘r jirodiiction of Imgland still have a somewhat tboli.sh, gilt, wooden 
statue ol him, taken from tht*ir T<Stli c(‘ntur\ State* P>arge, standing in their 
splendid Hall. 

After tlu* iconoclastic workings oi St. Bernard, and the “ degringolade ” of 
monkish efforts, we find that the finest W'ork doiu* und(*r the Plantagenet 
kings is produced and controlled by the* Medieval (luilds. fhey guarded the 
secrets of their crafts most jealously, and by strict riil(‘s and regulations held 
sw^ay for centuries. Ihey w'orked e(]ually for tin* C hurch, the aristocrat and 
the rich burgher, not forgetting the rich burgher’s wifi*, who was a very fine 
person indeed. 

riiey were free men, free art workers for the* first time in tin* history of Art. 
truly they made the upholding of their rules and regulations a fetish and, 
s indeed, were slaves to their o\^^n restrictions, which in the end were to prove 
their undoing, but these same restrictions enabled them to keep their work 
fine in quality and their members honest in their (healings, until they finally 
became a drag upon their efforts and killed all initiativt*. 

Ihen came the Renais.sance, whicli in Art, as in most other things, knock(*d 
.down the old ways and standards like so many ninepins ; knocked down, it 
I is rather .sad to n‘late, both good and bad. 

j In England and, indeed, in most Northc^rn countries, the progress ol Art was 
.sornewliat slow, and the* Italian and pseudo-Classic never quite uprooted our 
I conservative attachment to old styles. For, after all, the Renaissance, as 
jaiiplied to craftsmanship, was but a stilted catalogue of festoons, urns, masks, 
jfluted columns and the like ; all really foreign to our national Art feeling. 

was of course very unsettling, and the result was a bastard Art, more quaint 
"than beautiful at first, which blossomed out into the elaborate silver of the 
ireign of Charles 11. 
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But the Renaissance finally released the artist from all trammels, and, for 
a time he revelled in his new-found liberty. Benvenuto Cellini, artist-gold- 
smith, sculptor, swashbuckler, author, genius and rogue, may be taken as a 
type of his age. Born in 1500, he came at thc^ a]H‘\ of the rush of new ideas, 
or the new use of old idt^as, liefore they had tinu‘ to stiffen into the curdled 
mass we call the Neo-classic and th(‘ lighUT, but still tin'soine, thing we know’ 
as the Adam style, llownwer rhanning this Adam work nia\' be in architecture, 

I find its funeral urns, masks and swags uearisonu' in tlu‘ extreme w’hen applied 
to silver, and espe‘ciallv in the n>nal faclorv made arli(l(‘. 

As an extreme example of wdiat has 1 ecm p(T])etrat(‘d let us take the ordinary^ 
pepper-pot or sugar-castor of commerce* Starting on its career as a very fine \ 
Roman funerary urn, eventually tmding its w'av into tlie Wilican or somt^ such 
Roman coll(*ction, it was cojiie'd by uk u like tlu* l>rotliers .\dam still a v(*ry 
live thing in its waiy then copied I)\ lirst-cla.s.s silversmiths in London. After 
this follows a rapid descent of co])\' <>1 a copy of a co])\' into ‘Aa good selling 
line'’ of, let us say, t8cSo to i<S()o. Our se('ond-class shops are still full of it, 
and its sisters, its cousins and its aunts, L'inallv, we had tlu* Innpin* Period, 
or late Georgian, the last with even a \'estigc‘ ol a soul ol its own , and then 
tlie Industrial Revolution of tlu* i()lh centur\’ and tlu* industnalisation of 
England. 

For a time she was the “ Factory of the World ” in ver\’ trutJi, and (*v(*ry- 
thing, silver not excepted, was produc(*d on comnierciad lines. 

As a callow youth 1 was given a pond(‘rous liook - “ d'lu* I llustrat(*d ( atalogue 
of the (ireat Exhibition of 1851.” I hope most of \’ou have never S(*en it 
for it is the most t(‘rril K* aiul .self-satisfied indictnu*iu that ever a nation 
produced against itself in the ( ourt of Art. 

The inevitable re-action was, liow'ever, on its way. vS('(*n at first m the faint 
false dawn of the Early Ciotliic revival, with its somewhat foolisli Straw'berry 
Hill efforts, under the eye of Horace Waljiole, to its death in the Housi's of 
Parliament, und(‘r Pugin, it had its day and left its mark. The real dawn of a 
new day, a day w’liose sun is not yet at its zenith, took jilace in tlu^ w’orld of 
Fine Art - in that w’onderful band of painters wt call the i)re-Ra])]iaelites, 
with its off-.slioot, the sturdy effort of William Morris, wdios(* ideas, leading 
to the arts and crafts movement, have ])rofoundly aflect(*d tlie ])resent-day 
world of a,pj)lied art . 

And liis work goes marching on. Not only in J A 1 gland and luirope, but 
throughout the world. 

He would not n'adily recognise many of the things of to-da}’ as his great 
grand-children, but they are in a direct line of descent from his sincere if 
tenUitive efforts. Indeed, it is more than hk(*ly he would liate them. 

It would take too long to follow^ the battledore and shuttlecock ])lay that 
has been going on, seeing that, as a sjiecial subject, it would fill an evening. 

I would, howTver, just like you to reali.se how the New Gallery school was 
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J'i(]. 2. Tlio Koyal Ascot Hunt Cup, h)>S. 
Designed and made by Omar Ivaimdon. 
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parodied by Glasgow, how (ilasgow was outdone by Vienna, Vienna outshone 
by LWrt Nouveau Biufi, and so on, leading to the intensely-regrcttablc cubism 
and other “ isms " of our time. All these queer and awful happenings ini the 
realm of the Appli('d Arts, which we so much deplore if w^e understand what 
Beauty is, will have their day also, lliey may serve to open the eyes of the 
artistic sluggard and to knock the tame stylist on the head. Tf so, so far, so 
good. 

Some tew example's wall probably be preserved in the ('hamber of Horrors 
like the Victorian rooms at the London Museum, but the mass wall pass through 
the m(*lting-pot to better things. ' 

tor Beauty is eternal and wall triumph in the (aid. \ 



Fig. 3. Mazer, designed and mad(i by Omar Ramsdcai. 


I crave your indulgence for this all-too-rapid survey of jxist conditions, for 
it has been rather in the nature of a hop, skij) and a jump over many things I 
wamld like to have spoken about. Thii works of great silversmiths like Juan 
Hapfe, Paul Lamarie, Storrs, and many others, have had no mention for we 
really have not the time for their consideration. 

In fact, you may say I have said all too little about the silver- worker, but, 
after all, apart from a few anecdotes and the dry details of inventories and 
accounts, we know but little about him. It is his work that matters. 

We have seen that he passed through slavery, monkery and guild-motes, 
into the radiant liberty of the Renaissance and the revival of wage-sla\Try 
under the Industrial Revolution. He now awaits the future. 

What is the position in this pre.scnt year of grace ? Every man will have 
his own ideas according to his outlook and personal experiences, so, having 
undertaken to say something about it, I can only survey it from my own studio 
window and the few facts picked up in considerable travel abroad. 
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It would appear to me that the MidJands have need of a very high protective 
tarib to keep out foreign silver while they take stock of their few advantages 
ana scrap most of their old ideas. They need a breathing space badly, as far 
as I can see, but I wonder if they have the political initiative and power to* 
demand this help from Cioveniment. Ever>" other country (‘ujoys this selfish 
advantage ; why not England ? 

It enables a foreign country to charge a high price to its internal market 
and dump its surplus productions into ours at cut rates. A high tariff will 
not keep out goods of great artistic excellence, as is shown by the example of 
the U.vS.A., wherti European goods of artistic merit are still imported and sold 
at high prices. Moreover, it can do no harm to the home Iniyer for, after alb 
silver, apart from the few liousehold necessities, is a luxury, and no one is 
forced to buy. 

This desire for a tariff pmtection by our great manufacturing towns is no 
new thing. When 1 was a boy, Sheffield cried for it becau.se, it was .said, 
foreigners produced work in imitation of her cutlerv, stamping it with her 
marks. 

The ground has shifted .somewhat, 1 fear. If ont' wants a few really 
beautifully-made knives of a special shape, one must face ignorance and 
apathy of all kinds, and neatly-fashioned .scissors on sale in places like Canter- 
bury are found to be foreign. Moreover, agents for foreign wares have the 
conhdence to send out pretty little lists of beautiful silver in which they 
practically say “ Euy foreign silver, because it is best.’* They have no 
further ne(‘d to hidc‘ in borrow'ed plumes, but are [)roud to come out in th(*ir 
own colours. Why ? 

Because they have discovered that applied-art wart' sells on its art cpialities. 
Unfettered by old dies, old models, and old ideas, they start on new ground. 
Aided by immense wealth accumulated in years when we wen* lighting for our 
lives, the neutral countries have been able to found line .schools of designers,, 
to pay them well, and to put a new kind of factory-produced silver on tht'^ 
w^orld market, about which I shall have more to .say later on. 

They havt' one other advantage, also, in the fact that the average British 
buyer likes to spend his money on foreigners, in the .same way as he likes to 
hear foreign opera or dance to foreign jazz tunes. 

As a nation we are inclined to believe that any art product, to be really line, 
must have made a sea-crossing, and this in spite of the enormous prices paid, 
in the auction room, for the work of our English forefathers. 

As a nation we have spent untold millions on a school of Art system which 
tends to luring forth more or less efficient producers of Art wares, but which 
seems to have had very little effect in educating tlie buying public to the propei 
appreciation of English art, either fine or applied. 

dliings are not so bad as they were a quarter of a ct'ntury ago, it is true, but 
tliere is room for great improvement in public taste. During this summer I 
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was nmcli struck by the large nuiiiljer of fiiu' sJi()])s sOIing silver in the cities 
of Scandinavia. Corner sites which in England would be* occupied by prblic 
iiouses or banks, have really woiuk'rful displays ol silverwork ; some cl cap 
in quality and slight of merit ; sorm^ the work of artist-craftsmen, but all 
attractive in design. 



F’ig. 4. (/oll ( C U]», intvndul 

a.s an eflorl to g(’l nw.iv Ironi lust one 
styles aid com eiilioiial treatnieiit. 

Designed and made by Omar Kane don. 

It is rather a reflection on our education to find that a small country of l(‘.ss 
than five millions total population • much le.ss than that of London --is sn])j)ort- 
ing some seven or eight well-known arti^ts-iii-'^ih'er, as well as large factories 
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for the cheaper wares. I am forced to the conclusion that, even allowing for 
a large export trade, she must use more and better silver per liead than we do ; 
mctcovcr, that slie knows and values Art and artist's work- -a thing our manu- 
falturcrs have still to learn. 

One more remark, and I have done with the present and will pass on to the 
future. I refer to tlu^ curious way our English Committees of taste often 
select cl<‘signs lor important presentations from a competition of several invited 
firms. 

1 have been informed, over and over again, that, after a cursory glanct3 at 
the drawings, the question invariably asked is: ‘'What are the weights of 
gold or sih’cr suggested by the would-be makers ? " and that iiands always 
go up for the lieavi(\st, irnispective of any artistic qualiti(‘S tlie designs may 
ha])jH‘n to ]K)ssess. 

Important linns, I am told, lend themselves to this curious form of “ nugget 
giving" comjM'tition under tlie mistakt'ii idea that it is a good adv(Ttis(Mnf*nt 
to g(it the job, and that the public neither know a good d(‘sign when thc'v see 
it, or car(‘ for anything but W(dght of metal. 

I'hey do not know that some of the very hnest pieces of silver (‘ver made in 
olddi tinu‘S are of the thinn(*st gauge it is possible to (‘inploy, and that art- 
qualiti('s, not W(dght, are tlie all-important points in any artich* that is to 
survive th(‘ test and judgment of time, and that d(‘sign is most im])ortant 
and must b(i \v<'dde(l to perfect workmansliip to achieve a ])ro]K‘r and pleasing 
result. 

do attempt to forecast the future is a thankless, uncertain and dangerous 
undi'rtaking I can only sa\' what 1, as a student of my art and craft for some 
forty ye.irs, l)(di(‘V(‘ to lie the trend of things. 

In norlluTii ('oiintries we can take good workmanship for granted, in the 
main ; tlu'vefon’ it all rc'solvi’S itsi'lf into a ([uestion of (k'sigii. Personally I 
am inclined to brlievi* there will be two (jiiite siqiarate a.nd nii-relat<‘d bands 
oi sib'er worki'i's in the futur<‘- a small band of artist-era Itsinen who will 
gradually absorl) all iht^ im])orlant and unique w'ork, such as church ornaments, 
pi ('s(‘iilalioii ])i(‘ces for important occasions and for ('(‘ri'inonial j)ur])osi‘S, and 
a huger- nnirh larger groiij) wlio wall w'ork lor factory jiroductioii. 

ilie lattia' wall copy from the former, for, of course, the ])resent diy-asahist 
stiitt wall not last imieh loiigia*. (jood design in htanitilul forms wall hold 
th(‘ day both in studio and lai'torv. Uik" will act iijiou the otlua* and in tlu^ 
eiul W(' shall Inua* liiu' good work, (lood iactory-])roduei'(l w'ork for the massc\s 
and good, uni(]ue work for tlie eoiinoisseur. 

In England we have not yi‘t attiaii])l(‘d niueh on tlu'se lines, being lull ot 
faith in oui old dies and iiiodeL, l)ul it wall he forced upon us m time. Wlaai 
in Ihiris a few years ago I suddenly came iqxm a splendidh-appointed sh g'. 
full of b(‘aulifiil silver and 1 tiioiight a new thing had happened. I thought 
that Ina'c llicaT was an artisl-in-silver who had talent to produce and, what 
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is tremendously important, the capital to put his work on sale in a tine and 
attractive shop. But, when in course of time, 1 saw exactly the same 
things, in similar shops, in half-a-dozcn European Capitals and heard of tl'fem 
in the cities of America, I realised that a new thing had indeed happened, 
but not what I had imagined. 



ViG. 5, Silv(‘r Jug. Dcsigmd and 
made; by C. Muller, of Halle. A 
typical German effort to get away 
from tile ordinary type of article. 

I suppose one must sa}’ it is the relentless exploitation ol an artist’s name 
and work, in the world market, by almost unlimited capital. Truly it is a 
sign of the times and an indication of what must liappen in the future of factory* 
produced applied Art. May we have the brains to copy its methods, but let 
us be true to ourselves and keep clear of its designs ! Let us go one better, both 
in art and commerce; for we can. There is room at the top for all. 

The recognition and appreciation of Beauty is not an easy matter for modems 
who are untrained in art, because during the past hundred years or more our 
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thoughts have been turned in other directions. And this is not the time or 
place to discuss the Industrial Revolution of the last century, which is the 
cai:fee of this ; for mass production and cheapness have doubtless come to 
stai^ Nevertheless, Art, fine or applied, is still an important factor in our 
lives ; much more so than is realised by those millions who know little and care 
less about it. They are much to be pitied and should be helped to a better 
understanding of its delightful qualities in every possible way. 

It ]:)elioves us to take stock of the situation before we, as a nation, take a 
back place. Much is being done in this direction by other European nations, 
who realist; that Art is not only delightful but can be a real business asset. It 
is high time that ordinary people, for th(;ir own good and for the well being 
of England, should cease to regard Art as an exotic plaything of the rich. It 
really is a national necessity ; we must begin to think ! 

Short cuts to effect, like the camera, the gramophone and the process colour- 
u production, have almost killed the faculty for honest mental effort, and lead 
us to expect all our joys to be neatly made by machine and served up in highly 
coloured cartons. 

We must first of all endeavour to upset two v(‘ry dangerous opinions wliich 
are in vogue among the mass of English people. First, the view so often heard, 
in words something like this : '' I know nothing about Art, but I know what I 
like wluMi I see it, and that’s that : secondly, the opinion, generally expressed 
with an air of finality, that, “ We are only sure of F>eauty in the presence of 
.:iuti(]ues.” One might add, in passing, that juicy colour and pretty-pretty 
ornament are snanLs to catch the unwar3^ but sometimes have a little use if 
they start interest in an otherwise Art-blank ” mind. 

1 ]) to about 3800 it s('emed difficult for men to produce really ugly work, 
ll now seems th(‘ verse, (irotesques there were in plenty ; coarseness even, 
hut always a touch of art-spirit. Yet there is no excuse, except mental laziness, 
lor the ])resent wides]>read non-appreciation of art by the lay mind. 

A devoted and ever-increasing band of art- workers, who live and work in 
'ipluTcs over and above the domain of mass production, are placing before the 
eyes ol those who can see, tilings of real bt;auty, and I venture to think that 
thtdi works an‘ equal to and often better than the much-prized antique. 
Different, of course, for we live in very different times, but splendid in their 
way ; all they need is proper appreciation, their meed of praise and patronage. 

Much of their work in the less costly materials is within the reach of the most 
modest purse, and it is extremely interc.sting to sec the effect of even one 
object of beauty in some household hitherto lacking in that respect. I feel 
it has not yet become known that the worship of the antique is one of the 
great drawbacks to the modern craftsman. Cleverly worked up by interested 
parties, it has become a vortex into which is drawn the interest and money 
of just that class of well-educated and well-to-do people who would otherwise 
be his best patrons. 



6*2 JOURNAL OF THE ROYAL S 0 CIP:TY OF ARTS. Nov. 30, 1928 


Unless I am mistaken, museums were founded for, and should be the best 
friends of the craftsman and designer as worlds of inspiration to fresh ef|.orts 
but they seem to have become, at least in London, one of the principal \aids 
of the antique dealer and the faker. It is even suggested, if one may judge 
by correspondence in The Times, that we should have examples of tlie faker's 
work placed side by side with the originals, in order, T suppose, to show how 
clever he has become in his artfulness. It all sa\'ours to me of collecting 
mania, of the idea that our museums should l)e complete collections of gpod 
and bad, instead of consisting of only the very finest olqects of each clask of 
Art-work. Moreover, we should have, as other nations all seem to have, a 
museum of iiW modern work. Work of the living as well as the dead shoyld 
be on vi('W. ' 

It is true that many beautiful things are costly, but it should ])e realised 
that beauty is not the prerogative of wealth and lends her charm to the work 
of th(^ humble village potter no less than to that of the most lordly state-aided 
porcelain factory. 

It is also true that real beauty is seldom pnseut except in due* proportion to 
the amount of human thought and work that has gone l(') tlu‘ making of a thing. 

Exactly how the study of beauty should be approached is somewhat difficult 
to explain to the uninitiated, but a beginning may lx* made by an altcanpt to 
see what the creator of the work was aiming at when lu' evolved his design, 
what was pa.ssing through his mind, what wt‘re his particular dilliciilties. 

Much can be achieved by representatives of our old families who have been 
brought up in an art-atmosphere- and there still are many in spite of modem 
conditions — by teaching the new monied classes, who are often eager to leani, 
how to approach the appreciation of Art. 

It goes without saying that any work of art must be suitabk; for its position 
and purpose, so we will take that, the first princi])le, for granted. All the 
statues and paintings of ancient and medieval times, as well as jtnvellery and 
pottery, were created for a given position or person, and therefore each of 
them have certain qualities which are denied the easel picture or the modern 
mass-produced article. 

The next step is to consider if the main lines and pro]X)rtions are good and 
pleasing, and if these same essential parts grow out of the construction. At 
first all this ma}^ seem somewhat complicated, but it soon becomes a habit of 
mind — points being observed in a single glance. Most of us will pause to admire 
a May tree in full blossom and think how sweet it all is. How many see that 
tree not only as a white cloud of lovely blossom, but also as a finely- proportioned 
mass of green leafage, a massing of light and shade due to the way the branches 
and twigs distribute the bloom ; the whole borne upwards on a twisted and 
fluted stem which has known the winter gale. In fact the same tree in winter 
with its wonderful anatomy, trunk, branch and radiating twigs, is almost as 
beautiful as when in bloom, seen by the seeing eye. 
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I admit that the wonders of modern progress have so filled our lime that, 
in c|ur hurried careers from one point to another at so many miles an hour, we 
haAjC but little left foi such pleasant studies. W(* ihuv just take in the large 
and cubistical poster on (he wayside, for it is designed to hit one in the eye, 
but we know not what we miss in our oblivion of art and nature. 

It may be true, as some writers would have us believe, that we are groping 
out to the beginnings of a new style, .and therefore must go back to the crude 
ideas of prehistoric man. I will not say “cave man," because some of the 
finest examples of pure line drawing are the work of what we call “ cave man,” 



Fig. 6, Silver Casket, designed and made In' ] auob Angnum, 
Slockholm. Illustrating the ])n‘sent dav Swtdish eilort 
towards simple forms and restrmned ornament. 


‘and the work of the savages of the vSouth vSeas — chip carving, mat weaving 
itiid the like — is really extremely beautiful, considering the circumstances 
under which it is made, and used. 

Above all, let us beware of judging a work by its price. Let us not think 
3. picture or a bowl is the more beautilul bei.ause clever dealers have forced 
its auction-room value up to colossal sums. Beauty is a thing apart from price ; 
v^hich depends upon rarity and artificial forcing. 
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A set of the “ Holy Grail ” tapestries were recently sold at auction for some 
eight hundred pounds, well under one hundred a piece- -this one of the loveliest 
creations of modern times. Burne-Jones does not happen to be in fashion. 
One day it will sell for fifty or a hundred times that amount. But its delicate 
beauty will be the same as ever, no matter its price at the moment. 

A thing of beaut}" must l)e well made in addition to lieiiig well designed. On 
this point we can, in the long run, trust the latent feeling for good work which 
is native to our northern peoples. Tt was doubtless this Nordic spirit of beauty 
which led William Morris to revolt against his surroundings and to creat^ his 
“ earthly paradise,” not only of poems, but of visible forms of applied \art, 
and to initiate the present-day ever-growing productions of art work in wl\ich 
real ])eauty is present in ever-increasing volume. \ 

riiere is, ind('ed, a danger of this tine movement being side-tracked by the 
present vogue for ugliness as a cult, but I ha\x‘ faith in the mental balance of 
th(* main body of jx'ople who will see it is, after all, but an advertising stunt 
to catch the eye of a world l^egimiing to weary of exotic post-war conditions. 

We may nev(a' rt'ca})ture the exquisites, w'onderful pleasures which are our 
birthright and which were enjoyed by all in earlier times, but we must mak(' 
the effort. 

As an extreim* exami)le of the.se mental pleasures of old, of which we have a 
written record, one ma\' cite the story of Fran(;ois Villon, a poet, of the common 
])eo])le, who relates how, outlawed for some of his many })eccadillos, starving, 
in rags, and with the watch upon his track, he was fain to j)aust; in his flight 
to admire .some piece of Gothic architecture, newly wrought in Paris. 

At the other end of the medieval social scale we have great men like Louis 
XI of FYance, our Edward IV, and even Henry VIII, all busy witli cares of 
State and family troTibles, but all keenly interested in the art of their craftsmen. 
We have only to add our admiration for the country homses of England and 
the Burghers’ mansions of Germany and Europe generally to see how innate 
to all, high, low and middle classes, was this great appreciation of beauty — 
beauty applied to the objects of ordinary use — to realise how full of pleasure 
their lives must have been. 

I recently saw in the old Castle of Shokloster, in the middle of vSweden, a 
collection of some 2,000 pieces of medieval weapons, not one of which but was 
a work of art. So even the instruments of murder were produced by artists. 

Sic transit gloria mtindi. But we must recapture these lost glories of the 
world if we are to keep our place amongst the great nations many of which 
are now making line efforts and with remarkable success. 

We Britishers are said to be slow in the uptake, to use an Americanism, but 
it is usual for us to muddle through somehow to a successful issue. We are 
plodding along a somewhat dreary road at present and victory is not yet in 
sight. 
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But 1 have every confKlence we shall win through in art matters eventually, 
as Wjf 3 have done in other walks of life. 

Lyt us pull together, artist, designer, master and man, sinking small, mean 
differences for the common-weal and we shall have a splendid chance of 
regaining our natural position as leaders in the world of applied Art. 


DISCUSSIOIS. 

Thi ( haikman said thal \\w reader of the paper in givinj^ a suiv(‘\ of (lie ait 
111 w liK'li he was distinguished had also tendered ameasurt'ol adviceandnf ])hil()so])liv 
ii]M)n tlie arts in i^t neral in Britain. He was sure they we^re all ver\' grateful to 
him, not merely as a erattsinaii, but as a iihilosopher . not iiKTcly as an exponent 
ol one ])artK'ular art, but as an obser\ er u])on th(‘ widei uses which art, as art, 
7m])()s<’d u]>on tlieni. H(‘ did not dislike the < ontroversial attitiuh' \\ Imii in one or 
two partK'ulars Mi. Omar Kanischm rathiT provocatively assuimd indeed m a 
\\a\ he like d him all tlu‘ better tor it. lb' likul his spintt d attae'k u})on th(‘ woiship 
f)t the antupu* lb* assiind Mr Omar Kamsden that, although they miglit o\'er- 
vvorshi]^ the <int upu*, m times ])ast it had been bv no me*. ms meonsisti'iit with tlie 

most notable* ]>!'( iluctions of the actual living. ^Ir. was a crank on antupu‘S 

nmie th.ui any other living contemporaiy . .Mr Y was so great an admirer 

ot .mtupies th.it he ('om]>lam(d that he was not able t(» find ( iiough to .satislv his 

desii t's, and he was therefore obliged to pun base bron/t* seul])ture by Mr. / — . 

Xo\\<uhn.s, ;i iiigli iiercemtage* ol antiques wen* forgeru's, and if tliat fait could 
1)1* impiessid u])on the buyers they would turn m de^])air to Mr. Omar HaniKlen. 

W illie he wati’lud the wonderful series ot pictures that liad hi eii showm, two 
taetshad been impnsscd iquui his mind hirstly, so IraiiK w'as the lecturer tow^aids 
limiself and history that he \thr ( hairman) would like to have seen fifty pii.tures 
ol tin* .lullioi’s own work with .1 narration beginning with the w'eaknesses as he 
•^aw them now by his expel leiiee and knowledge, and showing where jirogress was 
marked or otlierwise. Seiondly, m spite of the wholesale idea that tradition was 
a dangerous llinig, it wasaveiv dilfieiilt thing to es<'ape from. IX enifMr. Ramsden 
wen* told to ni.ike a l>ell for the Royal SiKiety of Arts, with a diameter of base 
of inches and a complete heiglit of 3 A inehes, lie would find it very difficult to 
nsc.tpe from tin* bell on the ( liairmaii’s desk. He had admitted already that he 
liad bi '*n unable to escape ironi the traditional form iif the mace, and tliey all 
kiK*w that a teapot had ver\ iinesea])ablc qualities. 

He ithe ( hairman) b(*luvcd they should not be afiaid ol tradition It must be 
remembered that tradition was something which liad survived a great many 
centuries and had an anciiorage m the past ; and it at least gave one a tixed point 
from w Inch to start and towards which to recede, as well as a standard of comparison 
and a te.st of merit, at any rate of craftsmanship, if not of artistic values. Therefore, 
i‘\ cn ( raftsman to-day could ]>rofit by studying those gold vasi*s of 3,500 JLC. 
u hi( h were dug iq) at 1 r last summer by Mr, Leonard W Dolley , w^hieh were notable 
h»r tlu'ir complete ab.simce of decoration- -not one symbol or sign, nothing c.xcept 
hirin. h'nrm was really the essential, and, as time went on, Mr. l^amsden was 
coining more and more to Form as the great basis of his art. The last ])icture 
ke exhibited, the alms dish, was the finest, and yet it was the most simp\ificd, of 
idl Mr. Ramsden's work. The fact was that silver wxis a material that lent itself 
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more than any otluir to simplihcation. It was true that tlie bell by Reid Rick, 
which was among the earlier pictures shown, might liave bi'en in bronze. There 
was no reason wliy it should be in a precious metal. One of the Scandii\avian 
works, and also an Englisli one, struck him as adapting a di‘sign inherent ii[i em- 
broidery, which, for silver, seemed to him entirc-ly wrong, lie liked silver to be 
siJv^ei' — to have the qualities ol silver. There was a c.ertain heaviness about silver. 
He had occasion to be on a Committee which pn'senttd a piece of .silvcT to a veiy^ 
distinguished person a few months ago. It was a good heavy ])iece of silver, and 
the recipient said when he received the very handsome gift : “ 1 likt' this so much 
that I should lik(' to drop it on tin* ground and hear tlie noise it makes ! ” ^That 
was silver ! They wanted something that was worth Ccirrying away. Silvet was 
not only a nobl(\ but it was a v(‘ry jirecious material, and tluM'e should be plenty 
of it — .something thick, heavy and rich. IR* hated all tlu* tiresome depreci;\tion 
ot British virtue that was so frequently heard. Tlu' older he became the liiore 
he admired the virtues and achievenu'nts of his fellow lountrvmen. It was qiiite 
true that to-day th(‘ artists of this country were not ju'oducing, as Mr. Ramsdeii 
stated in a.t least three dilhacnt ])omts in his iiajicr, with the sanu' vigour and 
vivacity as soim^ of tluir Continental competitors, but it w^as possible' to taki' 
<T)mfort ill the fact that in tlu* ])ast on more than ont' o( casion and in more than 
one art tlu'y had led the world. In the Thirteenth ('(‘iiturv tluTC' w.is ])i educed 
in this country the Opus Anglicamim, an emVmuderv which was tully aeknf)wkdgcd 
by the greatest Popes ot that period to exea l all others. The' fme'st e'lnbroidery 
ot that ])e‘riejd was Ihighsh. If we did not exce'l all edhers we ne'aiiy rivalled all 
otluTs in C hurch e'lnbrende'iy art. In an early stage cd his ]iaper Mr. Kamsrdcn 
referred to one work done by the* Irish. Technically, tlu'ie was a maste'rly skill 
of handling, and in Dublin there was work among the' hne'.st ed its kind in the' world. 
Ireland had haei distingiu.shtd makers in the* jiast, and he' ho])ed thev would revur 
in the future. He sup])e)seel the' Jace.)bean silve'r jireKlue td in this ee)imtr\ was 
givatc'r than the (lerman silver eif the .same ja-rie d. With refere'iice' to what Mr. 
Ram.sden refe'iTcd to as the Victorian Age, it had preduced the pre'-Raj>haehtes, 
wliemi he (the Chairman) admired, and it had produced William Morris, whemi 
Mr. Ramsden adored. It starte’d, it was true', mass jiresdiu tion. The'v we*re 
ahvays frighte’iied of mass pre;ductie)n. Why shenikl the'v be, if the mode'l was 
geiod ? William Morris’s beioks were' good tilings, but Willunn Morris’s “ C'haueer ” 
wejuld be* no h'ss beautiful it ten theaisand ce)])ie*s hael been jinnted inste'ad e)f tvve) 
hundred. He (the ('h.airman) w'oulel lo\ e to se.*e .1 be'autiinl ])ostage stamj) re'prejeluc e d 
by mas.s ]’)roduction, and tea-spoons and either things. The'v eliel knenv, howeve'r, 
that mass jire-iduction was a very simple and coinement nu'thod e:)f multi])l\ing 
ugly things, anel if he could share Mr. Ramsele'u’s o])timism on the' subjc'ct and 
bclievu' that bre*athing spae:e w’onlei do them gooel, he' might aetuallv ])U'lt'r the 
'‘nugge't.” He thought, he)we've*r, that the breathing s])ace' was going to cause' 
them to breathe a little toei ste*rteirously. 

One de'lighttiil point in Mr. JC^amsden’s le'eture- was his ejiiestiein Why not 
hhigland ? Why not, indeeei ! He hate'd the de'pre'uation e)1 tlie-mseKch, and 
when he heard they were only ])roducing bad wairk, and that m Tdance*, (iermany, 
Italy ejr Spam they w^eix' preidncing good wairk, lic' would re'mind them that when 
they wxuil tei those e'eiiintrie'S tlu'y wxnild see things just as ugly as in this cenintry, 
and, in some* jilaees, ten thousand times iiKire ugly. He' theuiglit tlu'v w’e)ukl win 
through liy etlort if everybedy intere.stcd, not only in the- arts, but in the gre'atiU'Ss 
and the dignity of our country, would do everything possible' to liring it abend. 
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SIK IlrNKV Mjkrs, J'.R.S., explained Ihat he attended tlie meeting with no 
special knowledge of the subject of the lecture, l)ut he desired to say how pleased 
lie lAid been in following it. 1^'or many ^^c'ars. as an ollicer of the University of 
London, he had tin* pleasure of contemplating th(‘ mace of the University, but from 
what Mr. Ramsden had said that night he must no longtT admire it. The great 
interest of the lectiin* to him was that it was the first exami)le he had heaid of 
an artist criticising himself and giving (‘\am])les of his own works, and so to some 
exttiit revealing the workings of the artist’s mind, lie could conceive c)f nothing 
more interesting. JHe did wish, howevcT, that Mr. Ramsden could have told them 
whicli, out of all the exampl(‘S of his work, he considend the best. In regard 
to Ills st.itenunt concerning the museums ol tJu* country, he (Sir lleniy) lully 
agH'cd with A\liat he said about the alisenca* of modern work, lie would like to 
know how ])ro])('r r(‘pres(‘ntation of work was to be acliuwtd not only of original 
(‘\am])les but of facsimiles. From what Mr. Ramsden had said, he believed 
lie toiidemncd all facsimiles Jind re]U'odui tions. Mr. Famf-d(‘n had shown bj^ his 
work what a leading position h(‘ occupud 111 the working of ])recious 
metals, <ind he would like to say how much he had be(‘n moved by tlie ver^^ inter- 
<‘Sting h't'lure. and liow much Mr. Ramsden had brought before them the value 
and nnjioitance of his work to the country at large. 


Mr. (h K, lluGiii s (Uioldsmiths’ ( omjianv), said that on looking round lu' saw ^o 
manv h‘llow^ members of tlu‘ (ioldsmiths’ Company (including the la.st sjx'dker) that 
the task ol trying to say wliat the Company was doing m that coiimclion was 
rather an (‘mbarrassing one. Tlu* ])ohcy of the Coinjiany could be suinnud up 
m one w'ord -co-o])eration. It was trying to join forces with th(‘ Schools ol Art, 
the individual craltsimm, the factories, and th(‘ retail silversmiths (which tr)g('ther 
formed the industry) in bringing prominently bi'fori' the public tlu' best iiHalern 
silverwork that could b(‘ produced. Tiiat policy was wa>rk(d out m various ways, 
hirst (.Mine the Coiujiany’s collection ol UK.ch'in work. Mr. RaimcUui sj'olce of 
tlu'uecd foi a museum of contemporary art. 'Phat was pr(*cist‘ly what Hurt cnnjiany 
was tiying to form gradually in ('out('ni])oiary silviTWork. I’ossibly one reason 
w liy such a museum had never been started in thisc(Hintry w^as tlie (s\t H'lm' diliiculty 
of sele( tioii They had cx])eri(‘ncecl this in the case of silverwoik. TJie selei tioii 
it'sted wath tlu ('om])anv’s pidgt'S, of wdiom he saw' at least three there that night. 
In th(‘ choK'e of the things thev selected, the\ were o])cn to entu ism on (very side. 
11 they bought a nuiseiim pieec* from an mdividual craftsman it was said that it 
w'as not benrtiting tlie trade ; it thev bought a mass-produced artuh* ol good form 
and ch‘^ign it w^as said that thev were not heljiing the silversmiths’ erait. The 
tnitli seemed to be, as Mi. Ramsden said, that there was scojie Jor both individual 
craft smanslii}) and mass ])njdiiction 

On tlie w'hole, the ccfleition had so far vindicattd itself. It liad been lent, 
soinetmies at the nvjiu'st of a ti ade firm, sonuf inu's ol an art gallery, to Hii minglmm, 
Shellield, Lath, Manchester. Uarlington and at ])iesenl part ol it was at Oxlord. 
Here it had liad tlie s(’\ crest juissible test of standing side by sid(‘ watli four centuries 
of anticiiK' ]date. and generally the cntuvin had bt'cn not imtavonrable. One 
^1‘itic, it was trii(‘, m a I'aju'r, said that it repuvsenlcd the worst Nouveau Art of 
twenty-five years ago, wfii( h onl) showed that he had neither stndu d th(‘ ( Ompaiiy’s 
<’*o]leclion nor th(‘ Jiistory ol the siKuystniths’ (lali. So lar all he had said dt‘alt 
mainly with tiu' question of bringing good work to the notice ot tlu' public and, 
incident ally, gu('d dt'signeis to the iiotKU' of tht‘ trade. 
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Nuxt canic the diflkiihy ot fretting some of tlic best art students to go into llu 
industry. They saw a wider field and better prospects 111 poster design andyLllus- 
tration work. That diriiciiltv was being met to a certain c‘xtent by the granting 
of scholarships, a.nd was, o 1 coursi^ di'pendcnt on improving trade. Two iioys 
with travelling scholarsliips wi're aliroad at tlie moment. The tirsi had been four 
months in a Paris workshop and was now in Helsingfors ; the si'cond was attached 
to the Technical School in Munich undcT the care of Herr Lehr, of tin* National 
Museum, who had charg(‘ oi the department of contemporary ap])litd art which 
had been formed there. It was interesting that such a museum (as advocated b^ 
Mr. Itam.'-den) should already e.xist m oMunich, and that a student in the silver 
trade should be in a position to see at first hand how this collection w'as bi'ing mdd<\ 

Lasll\ , lectures and discussions w'ere held from time to time at (Goldsmiths’ TUill, 
to wHiuh ])eople who w’ert* concerned in the industry, from many difterent aspeep^ 
('ame. Not long ago Mr Kamsden was the ])rincipal speaker, and that w’eek Mr. 
Watts was giving two lectun's on the* (.)xford Plate. A great many people c.'inte 
because tlu‘sc‘ meetings gave them an opportunity of talking ovei w^hat was hapjani- 
ing. The obj(‘ct of the C'ompany was to introduce artists to manufat tureis, and 
salesmc'ii tei craftsmen, so that they might all go away with a bettiT understanding 
of one anotluT’s point of view. 

Mk. a 1 ). Hisiioi* (.Vs.say Office) .said hecaim; there that e\ emng to hstim to a verv 
interesting paper, and in the hope tliat he would find the lecturer a true ojitimist. 
He had not been disappointed. Mr. Kamsden and himseli had known each other 
for a number of years. He was wuth him as an optimist, but he thought that tiny 
would all agri'e that if the silver trade was to be placed in the position in whuli 
they all desired to see it, different methods would have to be adopted. In ordei 
to get a true perspective of the situation, let them consider some of the old ma.sters 
in the trade. If tiny w’ere fair they had to admin* their work — the works that 
were included m the national colk*ctions, the private collections and in the wonderful 
('ollection at Oxford. He did not ask the meeting to look at them as antiques. 
Let them be looked at just for their worth. He thought they would agret* that 
their works w^ere very beautiful and well executed. When they looked at me dern 
art, did the (juestion ever enter their minds: “What would these old ma.sters 
think of some of the factory -produced articles we see in the sheips teiday ? ’’ 

He w'ould select for comparison Paul Lamarie. He w^as a man of note in his timi*. 
H(j rose to the peisitiem ek Ikime Warden eif the (Guild of Ooldsmiths. He worked 
at the bench. (,)uite recently a man showed him a large collection of Paul Lamarie’s 
weirks, and he made the remarkable .statememt : “ Paul Lamarie niu.st have had 
an enormous factory,” and when he (the^ .speaker) told him that Paul Lamarie 
worked in his shop with two assistants he was somewhat staggered. He thought 
that English silversmiths were, perhaps, the most generous workers in the worlds 
because from time to time they had taken into their ranks foreigners and other 
])eople, and he thought that in most cases it had been found to be of advantage to 
the silversmiths. In recent years there had grown up a body who had attached 
themselves to the trade. They were described as artist-craftsmen, and to give 
them their full credit they had done some very wonderful and very beautiful work. 
But (jutside of these artist-craftsmen a number of other jieojihi had come forward, 
and these called themselves artist-craftsmen, but he thought that the less said 
about them the better, because their work was not helpful and it led nowhere. 

He was reminded that when talking to these people they all seemed to have 
the idea tliat they should receive full value for their efforts. They seemed to forget 
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tlu- Ulct that if a man was successtul lu; was not only a j'ood designer and a good 
vraftsman, but one wlio could dispose of his goods as well. Ht? hoped that they 
woutd bear that fact in mind, because there were a good many people in the world 
tO'Cjay, not only in the silver trade, but in otluT trades as well, who produced an 
article and said in eflect ; “ I made it ; now go and sell it." With regard to the 
<piestion of a remedy for the present state of attairs, he thought things were bad. 
Imt the education of the British public was what he had alw^ays advocated. He 
could imagine some ])C‘OpU‘ saying " Hood luck to you." He w^as fully aware* of 
th(‘ fact that in England there was a large number of peo])le wdio, w'hen tlujy had 
/ 10 to spend asked . " How large a cup can T get for the money > ” Hut he was 
not discouragt‘d by tliat. All of them could rememlier that years ago wdien they 
w(*nt dowm Bond Street they saw m the sho]> windows ai tides of jewellery ol enoi- 
tnous size, such as hug(‘ cameo brooches, and large drop ear-rings. C'ould thev 
imagine anyone having a collection of the.se to-day asking anyone to go and see 
them ^ No; on the contrary, he wra])])cd them careiully m a ])arcc‘l and the 
n(‘xt time he visited tlu* jewellers he left them there and they started on theii 
lonrney to the melting ])ot ! In a com])aralively sliort time a revolution liad 
brought about in the jew'ellery tradt* I)\ tlu* goldsmiths; and mik^Iv tin* 
Mlv(*rsmiths could do likewise. Therefore, he thought tin* sole nunedy lor the 
]M(‘S(‘nt stat(‘ of aif.nrs was tin* ('ducation ol the Ih'itish ]uil)lic in nth(*r vsonN. 
propaganda. 

Mk. Omak Eamm)1'N, in reply, nunarked that most ol tiie sj)eakel.^ !i<id 'stated 
l)(‘ttcr than he had done what he meant to convey to tlu* meeting lie* thought 
the ( hairman should really have delivered tlu* li'diire. So tar as tlu* C'liairmaii’s 
lemarks went, there was very little to answer. He kiU'W that tlu* a])prt*ciation of 
antiques was a vc*ry old tiling, in fact, the Renaissance w^as diu* to reni*w’ed aj)])reci- 
ation of them ; luit tlu re wen* many hundreds and thousands of imitations and 
takes to-day. The other day he w^as giving a h‘( tun* at Oxford, and he sp(*nt a 
< ou])le of hours at tlu* interesting exhibition then* One thing struck linn, and 
that was that, although it was a tine collection ot exhibits and theie was a full 
attendancui of p(*ople looking at them, yet one could see a finer collection in South 
Kensington, for nothing, at any time- -only it had not got a Press. This show ed 
the value of a Press notuu*. He did not want to belittle anything at Oxford, but 
d one took away ten orado/enof theiiiiest pieces. then* w’asnothingveryremarkabh* 
about what remained. There were finer chalices in South Kensington Museum 
tlian he could find at Oxford. He w^as of opinion that w’e were inclined to “ over- 
o\idi.s(*. our silver in these days, but it w'as easily renun ed it only the owner would 
give it Cl good brushing wdth powMer or other material. With regard to what Mr. 
lUshop had said, then* had been an enormous advance in the last 25 years. Ilu* 
main point he wished to make w^as not so miicli to }>omt out the advance they had 
made, but to suggest that they might make a very much greater advance, and 
he hoped by .showing what had been done abroad to spur them on to do a little 
better in England. As Lord Crawford had pointed out. then* had been times wdien 
Lngland had led the world, and at the beginning of the William Morris movement 
there was a chance that she would lead again, but the arts and craft movement 
as originated by William MoitLs, with the exception of one or two West End firms 
who had made a business of it, bad been ignored ; its potential inlluence had bt*cn 
overlooked and side-tracked. He believed the position could be regained, and he 
thought they should make an cflort in that direction. In regard to the work of 
artist-craftsmen in England, this was far aliejid of anything else being done in the 
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wi>rld. Thu ( rdiiiary run of manufactured stull in this country vn ns not u}) to the 
ordinary run ot manufactiiK'd stutt abroad, but it was not so with re;;ard to the 
work ot the artist-craftsmen. ^ 

The proce('dings concluded with a most cordial vob' ot thanks to Mr. Omar 
Kamsden, jiroposed trom tlu* C hair. 

Mii \\'. Aooosri^s Sjj-w vro wrib's ; It is always m'cessary to look bat k ,is wt'll 
as iorw^ard, as Mr. Kamsden has done, so far as what we gtaierallv teiin style or 
fashion is conct'riu'd; but wa‘ must also look back for the ]>nnci|>les and jthe 
trarlitions un(UTl\ ing the tirtxlnct ion of tlu‘ t\]H‘S (‘vol\t‘d. (lie t‘\t‘(ulion ol pht^ 
slvles which ha\ t' persistt'd. \ 

What wt‘ an* w^orryiug abiiul just now is flu* w’ealciu's'^ in dt'^iuji 1 at her nif^ire 
than flu* (juality of workmanshij). l>esign is often int)iil>un<l ioi want ot iinagii'\a- 
tion and lack of (*ncnuragement, b(.‘cause patnins demand ('opu of old things 
from (u'oigian to Plantagamd ; and bta ause tin* d<‘signer has been moie or less 
looked upon as tlu* cheap factor in prodiution -tlu* pc'ison to put togetlna in .1 
soinew'hiit new'^ way such old nuxh'ls as may e\ist m a more or k‘ss w ('lb('(iuip]M d 
workshop. 

Imagination is hardly deinand(‘<l from one who is onlv n'ljiiired to plav a game 
of pati(‘nce wath provided units. It is haidlv ne(“d(‘d , nuh'ed. (Miinot lu* I'xjxatMl 
wdiiU' weight and iashion rule. 

Hut th(' failing is not (‘iitirelv dm* to flu* la(.k of supinessed mi.igm.ttion or tlu' 
demands of tin* modern ('conoinic situation 'Then* is a lactea' whuh must br 
realised anti a])preciated if tlu* economic situation w'crt* so rexist'd as to gut* us 
frt'O pla>’ It is the undersl.intling t)f tlu* in.iterial in winch tin* design h.is fti be 
made. ft is that piraclical undt'rst.iiuhng whuh lias gi\en Mi Hamsden Ins 
position. It is tlu* lack of that understanding wdiuh inakt's niodtrn sih'ei, no 
matter lunv ])roduc(‘d, wdu'tlier bv hand or inechanual nu*aiis, oltt'ii s(» spuif]('ss 
and unappealing. 

Designers made in Art Schools have h<id no small ])art 111 n'tardmg tin- ( r.ilt. 
Not until our silver designers ha\(' learned how' objetds can bt* math*, what limita- 
tions are imposed and wdiat possibilities he m tlu* nu*t.il in a woid. not until 
tlu‘v can think out design in <in understood medium tan wt' gt'neiall\ hopt‘ for a 
succes'^lul wa*tldiug of Art to Industry. 

As for the past, wutc there castt*s of d<*signers, smiths, thasers, t‘t( . in the tla\s 
of Abraham ? I think imt. Thtise r(‘inarkable examples of goldsmithmg ptodiutal 
ill Vr of the C'haldees were, in my opinuni, thought out and (‘xet lift'd b\ tine man. 
Here is a point of great technical interest. In those* far away davs the wairkt'is in 
precious nu*tals had already thought out and laid the buiad foundations of tlu* 
principlt'S ftir the sound construction of forms to be madt* 111 ])rt'('ious nu*tals. 
Forms and styles have varied, but the princi])les of construction have remaiiu'd 
constant for over 6,000 years, and those an< ieni principles remaiiu‘d unchallengt'd 
until the mechanization of industry made possible mass jiroduction. We havi* to 
face that modern factor. We have also to light the snare of novidly 

In the ])ast we see that beautiful forms evolved from the simple objects which 
man, in his growing iiitclligc'nce, produced for his use. Have wa* c'xhaiisted our 
fund of sane imagination or do our eyes fail us in the outlook ? Surc*ly we have 
something new^ to offcT ! 

It is true that the possibilities of our Craft have be(*n greatly exjiloitial by crafts- 
men who learned how to fulfil all the rectuirc'inents of a piece cM p(*rsonal, domestic 
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or cereinonial silvt^r by the* variation of standard forms, so that the numerous 
forms ev()lv(‘d have apparently left little for the creative spirit of ns moderns. 

But th(Te is yet a great lield in which we may work out variations indicating 
that are not lacking in coiua'ption or knowlc‘dg(‘ of wliere to place nglitly a 
pleasing 01 amusing fancy. Mr. Kamsden has demonstrated that. 

In looking lorward h't us also think of the* prc'^ent 111 terms of machine pioduction, 
f(jr while* oin art nia\ stand by the hammer our elaily bread is, so to speak, ensured 
by the machine 'J'lu* staiii]i anel the* spinning lathe an* now largely used in the 
production e)l ele)/e*ns ol cu])S, all e>f the same* shape and we*ight, alsei le*a se-ts, and so 
on. to suy)pl>' tlu* gene*ral public at heiine- and o\eTse‘as 

We must leieik at the* new fae tens in pioehudu)!! withenil fear, anel must ne)t ])ernnt 
them to (‘Tislaxe* us. Tlie*re* is nei re-aseui why the* ele*sign shoulel neit be* \astly bedtir. 
It wenild lx* so if pro]>eily traine*d men we*re‘ e*mple)ye*el anel manufaci uri*rs would 
not be* se) e-asilv le*d away by the* fetish e)t cheapness or the* snaie* e)f no\e‘lty. '1 hat 
we* hav e* sph'iidid (*\pe)ne*nts of siKe ienitt is lieyeinel doubt Se‘\t*ral tie i man 
m.'miifact urt rs aiul e raftsme'ii in sihi't re*centl\' saiei : “ We* ha\ e nothing tei tt*aLh 

you (the Ihiglish) 111 making sihe'rware* ” 'tiny might ha\ e adeU'el : “ yemr ele'sign 
for elome*stie plate* wlie-re* it is neh .1 ee»p\ e)l edd patterns anel ye)iir gift or te-re- 
meinial plate* would lx* .1 gexxl heal be*tte‘r if theiiight hael be*e*n ])iit into it and 
culture*d imagimit ion gi\e*n its opportunity “ (ii\en the* ])atre)ns, we* e <111, anel ilo, 
])rodnce things <)t beauty <ind a ie)\ lor c\e*r. 

1 Ihive be'e'ii e e)nip<irmg the* delighttul e)ld plate* at ( )xtorei with the example*s 
ot nie)de*rn leiighsh work' sheiwn be*side* tlie-ni and 1 came away witli the* le*e‘ling that 
we w'erc not eiuite so b<idly oft <is some* might think, thanks m nei small me*asiire 
to the* inspirat leui ol William Mem is anel the sine’.erits ol his lolle)we*rs. 'I'hat w'C 
have* so man\ e*xe'(*lle*nt smiths anel some* goexl jiractical ele*signe*is is due* tej the 
toiindatiem liy the* olel 'fe’e^hmcal habicatie»n Ikiiinl, ot the* L.C' C Sche)e>l of Sihe'r- 
-'^mithmg and Mlied Crafts But lor that, j)late*w'e)rking, the raising and the* shaping 
ol an eihje'Ct with the* hammer, w'emld, b\ this time, have* be'ceiine* alnm^-t a hist art. 

It has been save*el, .md Mr Kamsde*n's ]xipe*i is but anotlu*i appe'al that a re*al 
eltort shall be* made* by all e onee*rnt'el to laise sil\ e*rsinit hing anel its allu'd cratts 
to tlu* envialile peisiliem inaint<un<‘el e*re nite*nse* spe-cialisat lein anel e)lhe*r etemeiimc 
e'onsideral urns began te> iineleTiniiu* them 

l’e»i the* ])re*sent situatiein the mannl..e ture'i s blame tlu* distributor anel the 
<hsi]d)ule)r blame's tlu* w*uit e)t imagination on tlu* ]).irt ot the* public All .ire* moie 
01 less to blame Meanwhile* e le*yer rrattsnH*n ami designe rs ha\ e be_*e 11 e'asily 
vdti.uled away to e)tlie*r e.dlings w he*re* tiu'y can e*xpress themse*b’e*s 


OBITUARY. 


I JioMAs IhuiLuai, |.P Ml Iduimas B»rongh, who elie*eh alte*r an eiperation, at 
ll.ilsteael, e>n Neiveinbe’r 1 ph, at the age* e)f 52. w'as beun at Mace k*slu'lel anel re*ceive*d 
his r.irly training at the Te-chnual Selmol of that teiwn. He at eince found liis 
in elesigmng, and after s])i‘nclmg some* time 111 the* einple^yine'ut ed Me-ssrs. 
<*ie)uts, textile* manufact nre*rs, eil Cire*al \'arinonth, he* was subse.*e|nently e ngaged 
‘IS eU'signe*!- by :\le*ssrs. Courtaulds, idd . m wdmse se'rvice* he re*inained fen twe*nty- 
J'eJiK* \eM7s until the time ol his ele-alh, wlu*n he* txx'upie'el the peisition e)f chief 
<lesigiu‘r Mr. Breiugh wais re*cogiiiseel as one* of the* heading autheiritie's in the 
‘ipplieation e)l aililieial silk to the te-xtile industry anel e'ontribnted a mrnbe*r of 
artuJ^'s on tlie* subjee t tei I'lir Times and the Manchester Guardiav, He alse) ivad 
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a Paper b(‘fore the Society iii I92() on “ Artificial Silk,” lor whieli he was awarderl 
the Society’s silver medal. 

Mr. Brough was a man of various interests and identitu'd himself with a number 
of local activities. He was formerly President of the Halstead branch of the 
Workers’ Educational .Association, and at the time of his death was one of its 
vice-presidents. He also held a high position in the Masonic world, being a J^ast 
Provincial Grand Steward and Master of the Joshua Nunn I.odge. He had Ixm n 
a P>llo\v of tlu' Royal Soci(‘ty of Arts since jc)2f). 


NOTES ON BOOKS 

Modj.kn Koaomaking, with Spi (JAG Rr.FKKKNcr. TO jMaifrjals AM) Plan I 

Harold Bradley and C. ('. Hanccjck, with Foreword b\ Sir lb*nry P. MaybuiA’ 
and Introduction by luhvard Willis J>ondon ; The ” (‘ontractors’ Record. ' 
Idd. Price J 5.<;. net 

In the making of anv book with a serious purposi* thu'e are two ]n*im(‘ factors; 
first h', <i clear conception of the task to be ciccomplished, secondly, tht‘ degrt‘(' ol 
skill with which it is brought to a successful conclusion. 

The authors, in the preface to this work, hav(‘ most (Nearly \isnalised tlu‘ task 
befor(‘ them, and it may bi* said at once that ttu‘ manner in which they have accom- 
jilishi^d this is convincing and satisfactory, and has resulted m the production of 
a w’ork wdiich wall fulfil its purpose as ti'acher and njiujubrancer, but best of all 
as a stinuiliis to thought, and to further progress and rc'search. 

There could not be a mon* opportune time for tlu‘ publication ol a In'atise designed 
to s(‘f out in a compact and convenitait form wdiat ma\’ b(‘ desirilx'd as the post-wai 
conditions of road construction. 'I'he creation ot th(' Road k'und, wuth its latgi' 
annual revtaiues, and of the road policy based thereon, under the far-su'ing guidanc<^ 
of Sir Henr\' Maybury, has product d an entirely new standard ot highways work 
and etficiencv measured in tunis of highways traffic and usia*, and this has been 
in being .i sufficient length ol time to (‘stalfiish ctTtain methods, and the nuTit 
of certain new principles 

The treatment follow(^d by the authors is singularly appropriate and modern, 
and they have struck ([uite properly a nice balance bidwt'cn what may be tiTined 
profe.ssional practiei* and comnuTcial conditions, recognising, as is indeed the case, 
that much of the evolutiem and change has arisen from special methods, special 
machiiUTy and proc(\sses, whicli are the outcome ot intensive industrial research 
and competition. 

h'or t}i(‘ purpose in view', therefore, they have (]uite rightly ignori-d the historical 
side of British roads, most of which has already been adupiately recorded by past 
wril(-rs. h'or ei]ually satisfactory reasons the scheme of the book excludes such 
subjects as the planning and dc^sign of roads, etc., which would recpiire a separate 
work. 

The subject of construction, to which the authors have largely cimlined themselves, 
is by it.sidf a wide and fruitful field of investigation, and the record and data compiled 
by them represent w^hat may b(“ termed good standard modern practice. 

Their manner of }uitting before the reader the difficult (jiu‘stion oi surface con- 
struction is perfectly s<mnd, and they wisely indicate future possibilities by referring 
to proce.ss(‘s yet under trial and materials still in their infancy. For tlie first time 
a w'f)rk has been i.ssiu'd wliicli acts as a comprehensive guid(‘ on the inter-related 
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Motors which go to make upsucccssful road construction, and th(‘authorsha\ cbeen 
:it great pains to explain and set out in clear and unnnstakalile form the \alue to 
l.e placed upon such vital things as machiiKTy, foundations, drainagi', materials, 
vtc. » Certainly good ('onsl ruction has been their motto, and portions of the book 
be read and ri‘-read with fresh interest. 

In cpioting fully trom actual specifications, wludher of official or commercial 
origin, they not only furnish a standard and a clear insight into a diflicult branch 
of fins work, but provide* an inteTcsting basis of comparison. 

Scant justice* has lH*(‘n done to the bibliography of this int(*restmg branch of 
<‘iigiiu*ermg. Perhaps in tlie n(*\t (‘dition this iu)uld be* usefully extendt*d to nu hide* 
many works whicli ele*st*rve to be bette*r knenvn and ivcorde-d. 

The* book as a \\he)le‘, tliough there* are* occasional minor faults, can be meist 
warmK' e:e)mme'nele*d 11 he-lps to (ill a gap wfiich exists m Pnghsh re)«id lite*rat nre*. 
md v\ill stand eeimp.irise)]! with the main <*xee*ll('nt \merican treatise's Its 
pniduetie)!! has be*e*n most e'are*fully thought out, anel a worel of cemimendation is 
due te) the* e*xcellence* e>t the illustrations d'he* ii'^e' of eolonr lor illustrating tlu' 
'-<*1 tions e)f asphalt -Hin tae e's is ineist etTe‘eti\e* 

R.G W ( . 

Ih M s 'I'liKOM iiii \(.}s l>\ I K \iehols London ( hapman tV Hall 

2 I s. 

1 to th(*( fiurch the h\mg eall, 

And te) the gra\ e elo summon all 

1 Inis runs the* inse i ipt ion eui a I irightem ediuredi be*ll . anel it w e)ul( I ser\ e’ t o i e'lnimJ ns 
of wli.it we* a, re prob<iblv in no dange*!' e)f forgetting that tor ce'nturics the* .irt of 
( amp<mole3gy, like: e)tlu*r arts, was mainly ])r.utise*el in the service of re'hgion 

Hut the original, tin* ultimate, the intrinsic Mrtiu's e)l (his art are .esthetic, <ind 
tlie'v api)e*al to. and stir, our cemte*inplati\ e* imagination ’“'Ids at this heiiir,’ 
'Aiite*', Ve’rneui Le‘e', of sunse*l, " te> the* souiul of be*lls. that (he genius loci ot old 
< dies gathe*rs itsedl u}i and e)\ e*rce)me*s eeiie's Iu*ar1 ” I he* sound ejf be*lls in an olel 
t d\\ or in a mountain \alle'\ , e an ceuuev to us alnuist more* kircibh than anything 
' Ise* a .sense of that “ je ne* sais e|ueji " which Anatole* k ranee* said was " ce epie* l.a 
a de meilleur.” aelelmg. ' e*t epii nd'st pednt e*n elle* " 

Ihe histeiry .and te'chmejiie* ot campanole)g\ are* inleiestmglv de*scribed b\ Mr. 
Nie hells for the* ge*ne*ral ie*aele*i We* finel th.it, as usual, the conce'ptioiis ol oiii 
own time* are* neithe r ine)re* subtle nor more* ce)lossal than those* ot time past Ne)t 
m kaiglanel, neir e*ven in .Vmerica, is there a be*Il te) ce>nipare* in si7e' with the* gigantie. 
l'e*ll of the Kremlin, which w as e .ist in i 73 | anel weiglis meiie tlian i (>o teins. He>w e*\ e*i , 
thre'e* ye*ars after easting, the be*lfrv caught tire*, anel since* then tlie Tsai Kolokol has 
he*e*n neithing more* than .1 eniiosity. Our e)wn biggest be*!! is ’ (rie'at Paul, m 
^1. Paul’s Catlieelr.d, which weighs lU'arlv 17 teiiis and e ost abeiut {3d>e>e>. It is 
tlu* largi*.st ri}}^ahi( be*ll in the* w oriel 

Ndchols has .i geioil deal to .sav about tlu* iMighsh bell touudmg industry, 
since* Knglish be*lls are* e\j)orte‘d. ne)t only to \merua. but to the Le)w (d)untrics, 
whe*re the arts of making and ringing bells hael .dicaelv reached a high dogre-e* of 
p(*rfe*ctif)n sevc'ral ccnturie-s ago. Our first knejwn preife-ssieuial be*lLfe)un(ler. 
^^^>ger de Ropeforde of Idugnton, lived m the* .seconel part e)l the thirte‘enth centiirv . 
’^'diile* at Caversfield, ( fxfeirelshire, is a bell that is siif)])e)seel to elate* from the tw’e*11th 
UMitury. 

Jn these early limes bolls wore the objects of nuicli superstitious feelmg. They 
"ere solemnly baptiseil ami ebristened, ami iii the jiopular belief had power to put 
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to Ihght spirits. Horace Walpole had, accordinj; to himself, a Ih 41 made by 
IhMivrimto (Y’llini with which the l^opc's “ used to curse the cabTpillars.” A 
charming tale tells how all the bells in hairope w('r(‘ rung in 1 136 by ord^'r of 
Pope' Calixtus in, to scare away Halley’s comet, which was supposed to be in 
soim* wav identilit^d with Mohammed H, who had just t<iken ('onstantinople.” 
As the t(‘llcr remarks. “ the comet left, but Mohammed stayed.” 

It is probably not common knowh'dge that a ” ]H‘al of bells is <iny nnmlier of 
changes above' 3,000, wdiich can be rung by seven Ix'lls and o\ t'r IhnveviT, it 
counts as a pt'al if live or six bedls repeat tlu'ir ('xtt'iit, 1 c., tluai fall range, |th(> 
requisite' number e)f times to make up the 3,e'>()o. Twelve bedls can ring 47<^i,e)e)i ,jC>oo 
changes ! \ 

The art of ringing is not an easy eine ; it nee?ds behh knack and stre ngth. A l\ne' 
list'd e)ftem to be exaeded fre>m the nnge'r who ” ewe'rthrt'w ” his bell, the' me'onveme'rice 
of doing which is that it results in a broken stay as we'll as m a broke n ihythm. 

Mr. Nicheils’ book is certainly ” autheiritatix e,” as the sa\ing ge)e s. and though 
the' w’riter is a little' incline'd tt) call Shakespeare' imt Shake'spe'are but " that great 
maste'r of the IMiglish language',” it is also ve*ry re'adable. 

P.P>. 


Atomic STKircrnKii; as Modifii-d hv Oxioa'iion and Dcciiei.x I’»y William 
('olebrook Reynolds, I). Sc. (Lond.), hM.C., A.K.C.S. keinelein ; i.euigmans, 
Cire'C'ii & Co , Ltel. 7s'. be/, ne't. 

As is partly indicate'd in the first and Ia.st semteuice's of his pre fae e, this author has 
failed to ceimpL^ with twei vc'ry sound canons which, on tliis siele eif the Atlantic at all 
cve*nts regulate the* form in which new contributions to the progre'ss of the* e'xjUTi- 
mental science's are promulgated 

The sentences in cpK'stioii run re'sjie'ctivedy as follows : “In this small volume 
tlie results of a theoretical investigation of the structural changes which occur in 
atoms during the processes of oxickition and reduction are recorded ; ” anel *' The' 
size of the volume has permitted but scant reference to the publicatieins e)f othe'r 
workers and w'riU;rs on the subject, but the timely appearance of Mr. Deniglas 
Clark's ' Basis of Modern Atomic Theory ' has made the compilation eif biblio- 
graphies on thi.s subject unnecessary.” 

Tt is an extieme'ly valiuible genemal rule, to which no doubt reasemable e\ce'ptie»iis 
are to be made, that new matter mu.st in the first instance hi' comimiiiicab'd to an 
appropriate learned society ; and must have run the gauntk't of the publication 
committee of that .society liefore being offered to the public with tlie authority of 
text-book form. Human nature being what it is, it wamld be idle to dc'iix' 
that hardship to individuals sometimes results from this rigid control, or tliat 
valuable ideas may sometimes have been temporarily supprc'.ssf'd ; but no one w ith 
first-hand knowdedge could doubt tliat the alternative would lead to far w’orse 
con.seq lienees. 

In the ]jr(‘.sent volume, not only is this .sound principle contraveru'd, but tlu' reader 
is nowdiere specifically informed that it has been so contravened : th(' scarcity of 
refcri'iices to original sources is sucli that he might wx'll suppose that Dr. Reyuolds’.s 
views had previou.sly been pul forward elsewhere in tin; orthodox manner. 

A second and still more vital principle, to which it is difficult to imagine anv 
exception, is that, in wdiatever form new contributions may be published, no doubt 
must arise as to wdiat portions of the matter are submitted as original, and wdiat 
portions are due to previous workers. Unfortunately this rule also is neglected ; 
and there are not lacking occasions on which a chemist or physicist, not Inung a 
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pccialist in the f)articular subject of atomic striictiin', might be Itfl to erroneous 
onclusions in this regard. 

iJr. ,Eeynolds Ix'gins by presenting a jiarticular view of atomic structure, with 
cfereiice to the extra-nuclear electrons, and by relating this view to the jXTiodic 
las.siiication of the eleiiKMits. i le thtm discusses in this light the r.itionale of atomic 
.ssociations (using the term in its widest sense), the oxidation and reduction of 
rganic com])ounds, tlu* action oi chromophores, tlic' emission and absorption ot 
adiatioii, the conduction of (‘led ricity through solids, and the plKuiomena of 
lagneti^ni. Tn a hnal chapter he examin(‘s some of tlu' ditlicultu's inherent in any 
f tlu' moth'rn \U‘\\s of atomic structure, and puts forward views of th(‘ nature of 
ledri(Mty and etliei. 

Whih' much of what he jiroposc's is not lacking in interest, unsimndness sometimes 
iccurs, asm the suggi'stion on p.22 to thet‘ftect that the pluisi'-change from vajiour to 
Kpiid may be du(‘ to a reversal of magnetic pohirity m one of the jiaired shells of 
;olhding inolecuU's ; a \ lew which is jirob.iblv to be comu'cted with his belief, 
ixpr(‘ssed on the following jiage, that inlujuids “attraction jirevailsovei i(.‘pLiLsiun/' 
This last, of course, is simply not the case . all stable lujuids U‘(juire, like v.iponrs, 
'line external piessure to contain them 111 their existing volume, tlu‘ mutual attrac- 
ions of the moh'cules being quite dejinit(‘Jy insuliicit'nt to jnx'v ail o\ er the repulsions 
though it IS true that the disparity is in geiuTal less foi luiuids than for Aajioiirs. 
urthermore, it is a familiar fact that a gradual change from undoubted vapour 
o undoubti'd li(|uid can (luite easily be brought about by pioper expi'iiiiieiital 
eans without the a])pearanc(‘ at any stagt' of a discontinuous change in jirojxTtu'S 
uch as would mark the sudden reversal of magiudic shells. 

With tlu^ above imust be contrasti'd tlu‘ much .soiincUr vi(‘w of licjuefaction 
roj)os(‘d <.m p. 1 10. To this one could not bring any objc'ction, savti that it is in the 
ature of a speculation unsupported by much definite evidence ; an ob)(‘('tion 
Inch, one fears, is only too ajiphcable to a great part of the contents of the book. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


NiM^, DtciMBiK Arrlntci t'?, R<)\,il of 

Hntish, (), (.oiiduit Stuot, VV. 8 p.m. 

Moptiiifi. 

hnuu’al Iiulusliv, Soc]ot\ of, at Burlin/Jiton House, 
'V. 8 |Mti, Di, I. A Jordan, “ Si ientifK Asjxds 

oi I'aiul 1 er liiiol()i,’\ ” 

doflnral 1 u; lueers, lusUlution ot, at the I’mversilx, 
Hdnumd Strert, Birminj. hnui. 7 p.m, Mr, h. H. 
Roseiir rants, “ I’lartK'r* ,iiid Pio/uiess in Criiuhustion of 
( oal us ag|)lu‘d t<» Steam (ienoralum ” 

.iiKinerus, So km \ of, .it HurliiiRtun IIousc. \\ . (> 

Ml. F H. MtiekiiUosh ’* A ‘C)ne Man’ PoichoU- 
Outfit,” 

ieourai luc.il Society, at (he Aeolian tfall. New Bond 
Slrec't, \\ . 8.50 j>.m Captain B. ,S. 1 homas, ” Tlu 

^Suutli-Kast liordculand ot Kuh’ al Ktiali ” 

'kiiyd IimtUution, ai, Alheniaile Stree t, W . 1 pin. 

Oriierul Merlinp. 

Institute, at the tentia) Hall, \\ (stnuiistri, 
f.-W. .1.^0 P.m. Dr. I. A. IdeiniUK, F.K.S , ” MatUu, 

l!.ncri.:y, Fadialion, J ife and Mind.” 
nivcTsity of london, at Bedlord Colleec foi Women, 
y'Wiit s PaiU, N.W , <^,15 p.rn. I’rot. K. Allison 

ec^rs, ‘A Ceiitur) ot Catalan I’oetrv (iS ’ o-kij.S).” 
iCeeturc V). 

tV Odlef^e, Strand. W .C. s.jo TMK. 

. iVlaunri* Uelton, “ Kcc'onstiuetion ot bos^iua.” 


4--f-hadwieK I^lblu', Lecture, at «)o 
^ticKiiudiara Pulac'e Koad, S.W. (>.v, p.m. Mr. H 
• dams, ” 1 iip DraiiuiKo of Basemcuit*; and J ow- 


Lvinj.’, .ArcMs .uid the Prc'^entiMn ot Damp.” 
( nil Fmj:m«'t rs, Institution ot, (»rtat (teon::e Strecd, S.W 
(> p m. 

Colonial Institute, at the* Hotel V'i< Iona. Northumberland 
.Avenue’*, \\ .('. 8.^1) p.m. .Addiess bv Mi. J. B. 

W’alker on ccki.ift Suc'ees■^f^l Sctteis,” 

I’d»ctii«al hiuunc'crs, liislilutinn of, at the Teebiiical 
( nllc^e, 1 I K ester f) |3 I'.ni Mr. H Cottem, 
“I’e.h phase tommutat*)! Motors and tii'ur Apph- 
( alum.” 

Manelu'stc'r (ieoj.'raphii al Society, i(>, St. Mary’s. 
J\irsoiia;:e, Mane liesli*i. 7.30 pm. Colonel Sir 
( harles F. Close*, ” Some Asi erts ot the* Work of the 
Ordiianee Surv(*\.” 

Metals, Institute ot, at AnustnmG: Collette, Ne*weastle- 
oii-Tyiie. 7.30 I'.m. Mr. A. (i. I oW(*\ , ‘‘ Flee trie 
1'Uinaee‘s.” 

Kei\al Institution, 21, Albemarle Stiect, W', 5^13 I’.ra. 

Sir William Braite. ” Dnmoiids.” (I.eeture 111). 
Tiansioil. Institute of, at the Hmveusitv, Bristol. 
5 |o P.m. Ml. F K Imisou, ” Stall Orpainsatioii loi* 
ke»ad 1 rausi ort.” 

l’ni\«'rsit\ ot loudon, at Kuik’s College, .Strand, W.t , 
3. to p.iu. Sir Beriiaid I’ares. “ Conte m| orary 
Russia” (Leeture IX) 

At rni\ersn\ (.olleiLie, Gow(*r Stree't, W’.C. p.m. 

Mr. Pere\ Dunsh(*.iUi, “ Hu:li Jension Tiansmission 
of Power.” (],e'eture* IV). 

At Westiuld College. Hampstead, ^.W. 3.15 P.m 

Mr. Huiut.ert Weilfe-, ” Ve’rse and the (teneral Reader.” 
W'ii)Ni-sn\\, Di Cl Mill k 3 Anahsts, Sue let'- of l^ihlie, 
at Burinu’ton He-ise,'W. 8 p.m. (i) Mr. A. Se*.ott 
Dodd, •‘The* Natmal Dee urrenee ot Boiie Acid m 
Fruits.” (a) Messrs. John lAans and A. Tone's 
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“ Chemical Tests for Drunkfuness.” (3) Messrs. (. 
A. Adams and J. R. NichoUs, “ The Analysis of 
Mixtures containing Acetone lithyl Alcohol and 
Iso-propyl Alcohol," (4) Mr. J. K. Nieholls, "The 
Sjiecific Gravities and Immersion Refractometer 
Readings of Dilute Mixtures of Acetone and Water." 
(5) Mr. J. J, A. Wijs, " The Wijs Method as the Stand- 
ard for Iodine Absorption." 
t'lvil luiginccrs, Institution of, Great George Street, S.W. 

6.30 p.m. 

Klectncal Kngineers, Institution of. Savoy Pl.it e, W.C. 

0 p.m. Meeting of Wireless Sei'tion. 
fleological Societ>’, liurhngton House, W. 5,30 p.m. 
Mr. J. Walton, “ Recent Improvements in tlie Tech- 
nique of Examnimg I'ossils. and their lH.aring on the 
Nature of hossili/ation " ; Dr. K. S. Sandlord, " The 
Eiiatic Rocks and the Age of tlie Southern Jamit of 
Glaciation m the Oxford Distrat,’’ 

Heating and Ventilating Engineers, Institution of, at 
Caxton Hall, VVestimnstcr, S.W. 7 p.m. Mr. Stanley 
Hopkins, " t onstant Piessme Tlieim,il Storage." 
Literature, Royal Society (»t, j. Ploomshurv Squaie, 
W.C. 5 p.m. 

Mechanical Engineers, Institution ot, at l.iverpool, 
Mr. W. A, Kenton, "Weighing Mai hmerv," {Joint 
Meeting with l.iverpool lingiueeiing Soi letv). 

At Mappiii Hall, Shellield 7. jo p.m. Prof, Dr. P. 
G, Lea, Chairman’s Address. 

Metals, Institute ol, at 'riioiu.is’ ( ate, High Street, 
Swansea. 7 p.m. Mr. R. M Doidge, " Reh.ictoiies ” 
Microseo])ical Soci(«ty, 20, 1 lano\ei Sqiuue, W . M< etmg 
of liiological Section. 

North-East toast Institution ot Liigmeers and Shif*- 
builders, at Holliei' Hall, Neweastle-on- I'lne. 7.15 
p.m. Mr. H. A. Morham, " I'eed Water Heaters." 
Pnblu' Health, Roval Institute of, 37, Russell Square, 
W.C'. .1 p.m. Dr. R, Fortesi ue i o\, " Rheumatism 
ill relation to Industry." 

United Service Institution, \\'lui<*hall, S W'. 3 p.m. 
Wmg-t ommandiT K. 11 . Mas eook, " Tlie i'mplovment 
and Development of PlMiig lloats." 

Unuersjtv of J-ondun, at King's Collegi-, Strand, W.C. 

5.30 p.m. Dr. K. Rugglcs (iate'^. “ I he Indebtedness 
of Industry to Pure Scicnee," (Lecture VI 11 --"'Ihe 
Relation of Uotauy to the Gram, Kulihoi and Cotton 
Industries.") 

.At the London School of l^conomies, Houghton 
Street, W.C. <> p.m Captain Vaughan, Demon- 
stration ot tJie Elhs Kook-kceping Maihmc. 

At the School of Oriental Studies, lunslmrv ( ucus, K.C. 
5.15 p.m. Proi, Dr. J. Peicy IUtuc, " Lm Pang ; one 
of ( liina's Rebels," 

At University College, Gower Street, W.C. 3 p.m. 
Dr, Camillo Pclli//i, " l.a Linca del I'aiadiso." 
(Lecture V), 

.^.jo p.m. Prof, A, 1 ',. Richardson, " The Housing of 
Kooks.’ 

\t the University rnion .Society’s Rooms, Malet 
Street, W.C. 5.30 p.m. Dr. Dragutm Subotie. 
"The Hjsforv ot Serbo-Croat and Slosciie Literature 
in the lyth Century.” (Lectuie D, 

TiiURsnAY, pKCi MBER 6. . Acronaut J( al Society, at the 
Royal Soiicty of Arts, Adelphi, W.C. 6.30 p,m. 
Capt. A. P. 'rhurston, D.Sc., “Control of Aeroplanes 
by Alulas." 

Antiquaries,Society of, Burlington House, U'. «. 30 p.m. 
Chemical Society, Burlington House, W, 8 p.m. 
(t) Mr. U. R. Evans, " The Mechanism of Corrosion.” 

Messrs. E. H. Farmer and W'. D. Scott, " Properties 
ot Conjugated Compounds." Part VI.— " The 
Dibrommation Products of ( yclic Butadienes,” (3) 
Messrs. E, V. Bell and G. M. l^umett, " The Stereo- 
isomerism of Disulphoxides and related Substances." 
Part IV. - Di- and tri-sulpho\ides of Tnmethylene- 
trisulohule.” (4) Messrs, (i, M. Bennett and G. H. 
W'lllis, " The Structure of Drganicj Molecular 
( onipounds." 

Chemiial Engineers, Institution of, at Burlington House, 
\y. Conference on Drving. 10.30 a.m. Mr. S. T. 
C. Stillwell, " The Seasoning or Drymg of Timber” ; 
Mr. A. T. Heiily, " Tunnel and Stove Drying." 2.30 
p.m. Mr. J. A. Reavell, " Film and Spray Drying " ; 
Prof. J. W. Hmchley, "Drying by Pi-essure." 
Electrical Engineers, Institution of, Savoy Place, W.C. 
6 p.m. Messrs. A. K. Foster, P. G. lA>dger and A, 


Rosen, “ Till* Continuously 
Telegiaph Cable.’ 


lojaded Submarine 


LCC The Gcf[r>e Museum, Kingsland Road, E. 7.30 
p.m. Mr, W. S. Sparrow, " English Furniture and 
Woodwork fiom i 75 <’ f‘> iBw-” 

Mechanical Engineers, Institution of, at t,hc Hotel 
Metropolc, D^eds. 7 30 jLiri. Prof. Dr, F. C. Lea, 
Chairman's Address. 

At Glasgow. Gcmeral Discussion on ‘ Steel C astmgs." 
(Joint Meeting with Scottish Bianch, Institute of 
British 1 ‘oundrymen). 

Refiigeration, British Association of, at the Institution of 
Mechanical Euguieers, Stoiev’s Gate, S.W. 5,30 
p.m. Di. E/er Griffiths, “ Ri‘search ( ariicd out for 
the Engineering toinmiltee of the hood Investigation 
Boaid during 

Koval Institution, 21, Albemarle* Street, W . 5.13 p.m. 
.Sir R. Paget, " Human S[)c>ecli and I-Ajircssion by 
Ciestuie." 

Univeisilv of lamdoii, at Bedford College fm* Women, 
Regent’s Park, N.W. 4.15 )).m Prof. Eccles, 

" Pieiu* Coinoilic*." (In Fienc li), (Lcctuii* X). 1 

At King’s lolleuc. Strand, W.C, 3.3,, p.m, M|-. 
L. H. Dnvei, “ Miitcll\ and Mabbv." 1 

5.30 p.iu. Mr. Jfoi L. Evans, " Modern Roumaiiui\ 

El onoiuK* Rec onstnic tion." \ 

At Uni\ersit\ (ollcge, tiowci Stn'cl, WX. 5.15 p.m 
Prof. J . E. G, dc' Montmorenev , " '1 lie Iku bariaii Codes 
as illustrating Social 1 ife m Central and Soiith-VVcstein 
Europe from 45o*75o A.D ’' (I c( tuic \'l). 

5 30 p.m. Piof K. ( oupland, " 'Iht* Aftc 1 Ellects ot 
the American Revcjlution on Bntisli Poln v " (Lecture 
HI). 

8.30 p.m. Miss Margaict A. Murrax , " Ait and .Arcln- 
tectuieot Am lent I'.gvj'l " (Lecture III). 

At the I nivcTsitv riiion Socict\’s Rooms, Malet 
Stiect, W.C. 5.30 p.m. Prime* D. Sovaloj'olk 
MirskN, " 'I oJsf<>3'.” (Lc'ctuie J\). 

V^ictoiia ami Albc'rt Museum, South Kensmglou, S.W. 
5.,>o p.m. Mr. htu Maclagan, "Michac'l Angelo." 
Fiudav, Di ii'MBi k 7 Liuniiuil Em’inecrs, Institution of. 
Builmgton House, W. Confennee on Diymg. 
T0.31* a.m. Mr T. 1 , Horgan, "Rotary Divers", 
Ml. G. W. Rile\, “Vacuum Dr>mg." 2.30 p.m. 
Di S. C». Iiarkc‘1, “ 'flu* IHgroscoj ic* Nature ot 'levtile 
hibres" , Mi. K, J. Owen, “ The Diung of Agiicul- 
tutal J’rocliicts " , Ml, A. ( haj-man Barne.s, “Some 
Diving Picchlcms in 'Iropiral Afiica." 

Chemical ImliLstiv, Socic't} of, at the Geographical Hall, 
Mam hester. 7.30 ji.ni. Dr. Auer, “ ( oUoid-Chemical 
Changes m Kubha and otiiei Unsaturated Orgamt 
Comj’ouiKls." 

Faiguieeiing Inspection, Institution of, al the Ro\al 
Society of Arts, Adc'lj'hi, \V,( . s.30 p.m. Mr. (. 

11 . bans, "The Ajipluxitiou ol Ideetro-Dcf'iisited 
M<*tals to Enginernug." 

ticologists’ Association, at rnnersHy College, Gowe*r 
Stnvt, W.C. 7.30 p.m Mr. J. G, L. J.eech, ".St, 
Austell Detntals." Mi. H (i. Smith, " Some Features 
of Cornish Lamprof)h\ res." 

Jumoi Institution of Engineers, at the Ro3al Sevictv of 
.Alts, .Adelphi, W.L. 730 p.m. It.-tol J. T.' 1. 
MfMire-Hrahazoii, Pre.sid»*ntJ.d Address, “ Ilu* I-uture 
of Coal III n'l.Uion to Iiidusln .’’ 


Mechanical Kneincf'r-.. Institution ot, Siorevs’ Gate, S.W , 
7 p.m. Ml. E. T. Flbourne, " Marketing Engineering 
1 ‘mduc t s ( ) verseas. ’ ’ 

North-East Coast Institution of Engjneei> and Ship- 
builders, at the Mining Institute, Newcastle-oii-Tyiu , 
b.30 p.m. Mr. K. O. Kellei, " t ombustioii and its 
Djtfn ulties in Marine Oil Faigmes." 

Philological Society, at University L ollcge, Gower Street, 
W.( . 5.30 p.m. Prof. Dr. F. W. Tliomas, " Weak 
R. in ( entral A.sia." 

University of Ixmdon, at King’s College, Strand, W.C. 
5.30 p.m. Dr. Sydney Smith, " Babylonian Amulets." 
5.30 p.m. Sir Mark Hunter, “ Shakespr^arc’s Clowns." 
At the Uiuveisity Union Soc'ietj’s Rooms, Malet 
Street W.C 5.30 p.m. Dr. Otakar Odlorilik, 
England and lEdiemia." {U*cture I) 

Saiukday, Di ci Mmu 8. .L.C.C. The Horniman Musseum. 
Forest Hill, S.E. 3.30 p.m, Mr. Robert Aitkcii, 
Life and I raditions in the Spanish Rioja." 

Ro^l Institution, 21, Albemarle Street, W. 3 p.m., 
Bayes, " The Gulf lietween Painter and 

Public.’ 
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Adelphi, W.C (2) 

NOTICES. 

NEXT WEEK. 

Wednesday, December i2TH, at <S p.m. (Orduiarv Meeting.) G. (i 
Hi.AKE, F.rnst.P.. “ Applications of Electricity to Medical F^racticc. ” 

MR Oliver J. Lodge, M.A.. LL.D , D.Sc.. K.R.S., will preside 
Frid.vy’, December 14TH, at 4.40 jun. (Dominions and Colonies Section.) 
riiE Right Hon. Lord Olivier, P.('.. K.(' M G., (\B.. LL.D., "The 
Improvement ot Negro Agriculture." Dr Artid r William Hill, 

S('.D., 1 \ 1 -.S., F.R.S., will preside 


FOURTH ORDINARY MEETING. 

Wednesday, November jSth, i()2(S. The Kigtii FIon. Thomas Wiles, 
P.C . in the Chair. 

A Paj)er on " The Pori of l.ondon " was read by Mk. J. H Lstill, O.B.E., 

< Ommenial Manager, Port of lamdon Authority. I'he paper and discussion 
will be published in the Joiinial on December jSth. 

DR MANN JUVENILE LEGTIRES 
Lnder the Dr. Mann Trust, C.vptaix Sir Akihur ( l.vkke, K.B.E., Elder 
Brother of Trinity House, will give two lectures for children on " Ships and 
Lighthouses " at j p.m, on Thursday, January jrd, and Thursday, January 
loth. 1 'hc lectures will be fully illustrated by lantern slides. The syllabus 
of the lectures is as follows 

Itxturi: L--Tue Siory oe ihl Ship. - T'hi.s will tell the .stoiy ul the ship, 
from the far oft times of the Jkitish corack* down to the present day. The 
slides will show the development of the merchant ship and the battleship, 
including at the close the great Atlantic liner and the super Dreadnought. The 
story will tell how our life in the.se islands rose not, grows not. comes not save 
by the .sea." 
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LbCTiJRii IL — LiGHi'Housi'.s. Ihis will tell how the lighting of our coasts 
began, how it has grown, and who directs it. It will describe the tower, the 
illuminant, the changCvS from coal aiad wood in an open brazier to oil and 
electricity, and the coming of directional wireless. It will deal with the lives 
of the watchers in the lonely rock lights, and show the service that the lighthouse 
keeper and lightshipman render to the sailor 

Special tickets are required for these lectures. A sufficient number to 
fill the room will be issued to E'ellows in the order in which applications are 
received, and the issue will then be discontinued. Subject to these conditions 
each Fellow is entitled to one ticket admitting two children and one adult. 
Fellows who desire tickets are recpiested to apt)ly to the Secretary at once. 


PROCEEDINGS OF THE SOCIETY. 

THIRD ORDINARY MEETING. 

• Wednesday, Novembeh ^isj, 1928. 

His Excellency the Swedish Ministek in the (hair. 

The Chairman said he felt greatly honoured at being invited to preside o\er 
a meeting lield m connection with the Royal Society of Arts, which had exercised 
such a great intlucnce in the life of Great Britain.^ The lecturer, Professor Stebbing, 
had just returned from Sweden, where he was sure he had made many friends, 
and he was confident the lecture would prove of very great interest. 

The following paper was then read : 

FORESTRY IN SWEDEN: ITS IMPORTANCE 10 AND INFLUENCE 

ON (tREAT BRITAIN. 

By E. I*. Stkhhing, M.A., F.L.S., F.R.S.K., 

ProfesscH' c‘f I'orestry, University of Edinburgh. 

Some years ago during the \^'ar, as an outcome ol inv(*stigatic)iis 1 had iteen 
carrying out for several years into the timber resources of the M orld, especiall\’ 
the resources in soft woods, I had occasion to write two pajiers, the one dealing 
with the forestry resources ot Sweden, and the (»tht*r with those of Finland. 
In the short period of a decade and a hall the forestry position of both countries 
has changed very considerably and in several interesting and important 
directions. 

Considerable attention has been recently drawn to Sweden, her forests, 
and forestry problems, owing to the enthusiasm and txlai with which the 
Centenary of the State Forestry College was recently (October, 1928) celebrated 
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at Stockholm and the publicity given to the proceedings. Numerous delegates 
from foreign countries attended the celebrations, which were graced on several 
occasions by His Majesty the King and Their Royal Highnesses the Crown 
Prince and Princess ; and the delegates were afforded an altogether excc^ptional 
()pf)ortunity of making themselves acquainted with the position at which forest 
management has attained in Sweden at the present day. There are points in 
this management which appear well worthy of consideration by foresters in 
(ireat Britain. Wiilst portraying, therefore, the efficient management now in 
force in Sweden an endeavour will be made to indicate directions in which, witli 
suitable modifications, Swedish practices might be adapted to this country. 
A review of the present methods of management of the forests, interesting 

that management, in its varying aspects, is at the prc.serit day, would be 
incomplete without touching upon the other important economic factors they 
present. I allude to the great value to us and to our industries of the Swedish 
exports, which reach this country and have been coming to our shores and Ix^en 
absorbed by our industries in eA’er-in creasing amounts during the past 60 years 
and more. 

The total land area of Sweden amounts to 102 million acres, of which 57*^0 
consists of forest land, exclusive of marshes, bog land, &c., covered with a more 
or less scattered tree growth (some of it analagous to the tundra of North Russia), 
rhe proportion of forest varies in the different parts of the country, to some 
extent being dependent upon climatic conditions. The country l:)eing 
elongated from north to south the climatic conditions are of a ruder type in the 
north, and growth, especially tree growth, correspondingly slower. I'he soils 
over this large area of forest country are scarcely suited for anything but 
forestry, consisting chiefly of stony moraine soil and, in ceitain localities, of 
fertile calcareous moraines and clays. As at present ascertained, the total 
forest area amounts to about 58 million acres. 

From the forestry point of view Sweden may be divided into three 
I)arts, Norrland (north), Svealand (central) and (lOtaland (south). The 
State and other public forests are mainly situated in tlie north— 31 as 
compared with 13% and 8% re.spectively in the central and southern parts ; 
the largest forest owners are the private limited timber companies who 
own 35% of the forests in the north, 31% in the centre and 9% in the 
south; next come the large landlords with 1%, 9% and ii^o respectively; 
lastly, the small landlords, including a large number of farmers owning small 
forests, with 33%, 47% (in north and central), and the large area of 72% of the 
forest tracts of the south. The case of these minor private forests or peasants’ 
forests as they have been termed is of very considerable interest and will be 
dealt with subsequently. From this division in the ownership of the forests 
it follows as a natural outcome that the forestry work in Norrland and the 
greater part of Svealand is in the hands of, and is carried out by, the large 
exploiters, the State and the big timber companies who provide the bulk of 
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the timber, wood pulp, <&c., for export. In the south, forest operations are on 
a smaller scale, and are connected in the first instance with providing for the 
requirements of the much denser agricultural population to be found in this 
region. This does not me^an that there is not a considerable area of forest in 
the south, the figures for area proportions from north to south being roughly 
13, 5.7 and 4.C). large proportion of the latter area consists of young stands, 
and a knowledge of the large exports which Sweden has sent to this country and 
elsewhere during the last sixty ^’^ears provides the reason. For the southern 
forests had to bear the brunt of the lumbering of the early days, and at that 
period commercial forestry or lumbering governed the })olicy of Sweden in 
order to ])rovide the materials with which to supp)ly her owm important iron 
industry and to capture the European softwood markets. 

In addition to the forest area proper, there remain considerable tracts of 
mountain land and mo.sses and bogs in Norrland and areas of the latter in 
Svealand. 'J'he forest land areas in Sweden are conseqiK^ntly not regarded as 
fixed in extent. \Vhilst the private forest owner is allowed to clear, fell and 
bring suitable forest lands under agriculture, both the State and private owners 
are engaged in operations of great importance, and on an increasing scale, with 
the object of afforesting some of the peat and bog lands in the north and centre 
The area of such lands considered suitable to treatment amounts to 3,750,000 
acres. 

The forest llora of Scandinavia is well known, but it will be necessary to 
brielly draw attention to certain characteristics. The great Scandinavian 
timber belt, whicli stretches from Norway through Sweden, Finland and North 
Russia into Northern Siberia, consists primarilt' ol conifers, the softwoods 
comprised by the Scots Pine and Jiuropean Spruce mixed w ith Birch and a few^ 
other hardw^oods. In Sweden the dominating type is pine {Pinus aylvesiris) 
and spruce [Picea exceha), occurring either pure or in mixture. The hardwoods 
in comparison with this dominant type play a much smaller j)art. At the upper 
limit of the forest line in the northern mountains the birch [Betula alha) occurs, 
which has merely a protective value. Below^ and covering a large area ol 
country stretching into Central Sweden the two conifers occur mixed with 
birch, aspen and alder in smaller and varying amounts, the first-named tree 
being the commoner. The coniferous forest type stretches into the south of 
the country but several other hardwoods occur such as oak, beech, lime, elm, 
maple, ash and so forth. Travelling up from the extreme south, the beech 
region is passed through, in which the beech and oak form an important 
characteristic of the forests. Botanically speaking, the boundary between the 
northern and southern coniferous regions of tlie country is the northern climatic 
limit of the oak. Summing up, from the economic point of view, the coniferous 
secies are the chief factor in any consideration of the forests of Sweden, with 
birch as a species of subsidiary value throughout the country. The growth ot 
the conifers in the north is far slower than in the south, the average coniferous 
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rotation in the latter being 80 years, whereas it is roughly i()0 years in 
the north. 

A factor to which consideration will be given later has an important present- 
day bearing on the proportion of the pine and spruce in the mixed forests of these 
two species. The pine is known in forestry as a light-demanding species, the 
spruce a shade-bearer — in other words, young spruce will stand a greater 
amount of shade from larger neighbouring trees than pine. Up to 
comparatively recently the pine had a greater economic value than the spruce. 
1'here have been, however, some important changes in connection with markets 
and exports during tlie present century. 

The sawmill industry still remains the largest consumer of timber in various 
forms. The most characteristic feature in economic development of recent 
cears, however, is the gigantic expansion of the wood-pulp industry, a factor 
not without its importance to the press of this country. Sweden occujnes at 
the present day the premier position amongst the sulphite-producing countries 
m Europe ; and its ex|X)rts of wood-pulp are probably larger than those from 
any other country. The importance to Sweden of this position is readily 
[)erceivable. The wood-pulp industry is the foundation of her paper-making 
industries, and further, it affords a valuable economic support both to the saw- 
mill operations in utilising waste, and, even more imi})ortant, permits of adequate 
and repeated thinnings being made in the young woods, since the material 
therefrom is sah'able. 

Some curious facts liave come to light on the subject of the variations in the 
proportions of the p(q>ulation of Sweden employed in the different industries. 
A considerable decrease in the numbers employed in agriculture took place 
iu tween 1870 and 1920, in spite of the area cultivated increasing by 5^^%- 
Thv decrease is attributed to the increased use of machinery in agriculture, 
rhe following figures for the populations employed in agriculture, industries 
and commerce and in the Public Services and professions between 175^ 
are not only of interest, but have some significance for Great Britain. The 
tigures are given for |X*rccntage of population : i. Agriculture ’with kindred 
industries (forestry. (S:c.), year 1751, 80 ; 1840, 81% ; 1870, 72% ; 1900, 
54‘/o ; 1920, 44^' Industries and Commerce, year 1751. ; 1840, 

Ti%; 1870,20%; 1900,39%; i 920 , 5 i'^;o- 3 - Public services and professions 

und other trades, year 1751, 10% ; 1840, 8^0 ; 1870, 8% ; 1900, 7% ; 1920, 5%. 

The above figures are of interest from a two-fold jx)int of view% if we omit the 
tact that bureaucracy appears to be on the decline in Sweden. Firstly , fifty-one 
per cent, of the population is employed in industries, the most important of 
^vhich are those connected wdth the forests and their output. Secondly, 
lorty-four per cent, of the people are employed in agriculture and kindred 
industries, chiefly forestry. Three-fourths of the arable land in Sweden is 
in the hands of small landlords, and the bulk of the agriculture is carried on by 
^he landowners themselves or the members of the family. This has brought 
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about the; closest connection between agriculture and forestry ; for, as will be 
shown later, a considerable proportion of the agricultural labour, including 
the small proprietor of a farm and his family, is employed in the forests for 
part of the year, especially during the winter lumbering oj^erations. 

Before dealing with some interesting sylvicultural aspects of the Swedish 
forests and developments in extraction and conversion of the forest produce, 
a brief glance at the historical development of the conservancy of the forests 
will be necessary. 

From an early date the recognition of the value of a forest law made its 
appearance in Sweden ; for laws of this type existed in the latter half of the 
sixteenth century. The main basis of these laws, which only applied to parts 
of the country, was to impose restrictions upon the owners' right to dispose of 
certain types of forest in their ownership, mainly protection forests. 

The real commercial development of the forests took place during the latter 
half of the 19th century. Throughout this period the commercial interests 
became more and more powerful, and the efforts which had their origin with 
Israel Adolf av Strom, who was the founder of the State Forestry Institute 
(now the State Forestry College), in 1828, and advocated the introduction of 
scientific conservation methods, were gradually overborne ; for the official 
classes representing the State to a more or less extent, backed up the timber 
companies (who had acquired a considerable }X)rtion of the more valuable 
forests, chiefly by purchase from the farmers), in their efforts to obtain a pre- 
dominating position in the European soft wood markets. To some extent this 
expansion of the timber and wood-pulp trade had been beneficial, for it had 
opened up and exploited large tracts of forests which had }3reviously been 
unexploitable. 

The lumbering of the forests, which was jiroceeding on an enhanced scale 
year by year, led on the one hand to a revival of interest in systematic and 
scientific conservation, whilst on the other hand it began to be perceived that 
the increased exploitation was threatening the future of the forests as a whole. 
The Government became alarmed at the position which had arisen, and a 
Committee was appointed in 1896 with instructions to report on the steps to be 
taken, by way of legislation, to institute some control over private forestry 
throughout the countr>^ Discussions took place for some years, but it was not 
till 1903 that a general forest law was enacted which came into force in 1905. 
Ihe basis of this law was the enactment that the fellings made in forest areas 
must be replaced by new young crops within a reasonable period. Considerable 
progress was made under this law, but the outbreak of the Great War led to 
enhanced demand and greatly increased fellings to take advantage of the 
extraordinary prices prevailing. To a certain extent, in the interests of the 
prosi^rity of the country, some of these extra fellings were justifiable, but 
they brought to a head the danger facing the forests as a whole and the future 
ot half the trade of the country. Some provisional forest legislation was 
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passed during this period, chiefly aimed at the protection from felling of the 
younger age classes in the forests. 

The general forest Act of 1905 applied to the whole of the country where there 
were no special forest laws (chiefly having reference to mountain protection 
forests and coast forests), in force. The main basis of this Act was to secure 
satisfactory regeneration of felled areas. Separate bodies termed P'orest 
Conservation Boards were formed, one for each revenue district (county) in all 
parts of the country subject to the Act. These Forestry Boards consisted of 
3 members, one being appointed by the Crown as Chairman, a second by the 
County Council, and the third by the County Agricultural Society. Each Board 
had under it a fully trained forest officer termed the County Forester with a 
number of Assistant Foresters (or Rangers), and Woodmen or overseers under 
its orders. 

In 1924 the total staff under the Boards comprised 34 County Foresters and 
205 County Rangers, and 18 Seed Extracting vSuperintendents, 40 office clerks 
and a strong staff of woodmen. The Boards were given, each in its county, a 
remarkably independent position, thus enabling them to adapt their activities 
to the existing local conditions. They are, in fact, responsible for the enforce- 
ment of the provisions of the Act whilst at the same time having the authority 
to advivse and assist in the proptjr management of all areas of forest within their 
jurisdiction. The 1905 Act was amended in 1923 by the Forest Conservation 
Law, which only permits fellings to be made in the younger age classes of the 
forest in the form of properly marked thinnings. The Boards were also granted 
powers to prevent fellings for sale purposes being made on such a scale that 
Estates might not be able to provide for their own timber requirements in the 
future. 

The outcome of these Acts and the enlightened but firm manner of their 
application carried out by the various Boards, combined with the advice they 
have tendered, has resulted in a great improvement in forest management 
throughout the country. Especially has this applied to the small areas of woods 
some no more than 75 acres in extent, in the ownership of farmers (the farm- 
forests as they are termed), some of wffiich are reported to be excellently 
managed. 

The money grants made to the Boards to enable them to carry out the duties, 
allotted to them are obtained by a special tax of 1.3 per cent, on the stumpage 
value of the timber. Perhaps one of the most valuable results of the work of 
the Boards is to be found in that important matter of selecting the trees for 
annual or periodical fellings in a wood. It is said that more than half the timber 
now felled in private woods, more especially in those of the farmer-owners, only 
takes place after the trees have been selected and marked for felling by thi^ 
officers of the Boards. It will be evident that the Boards, owing to their: 
composition, have at their back the County Councils and Agricultural Societies, 
of the particular County they represent. The special and varying forestry' 
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conditions of different counties can therefore, within the limits guiding the 
forest policy for the country as a whole, be given full effect to. 

It may be suggested that in the position to which forestry in Great Britain has 
attained at the present day, the methods to which Sweden has gradually 
arrived, after passing through a period of grave danger to her forests, merit a 
careful study and consideration. If we omit for the present the recently 
formed plantations and Crown forests, the rest of the woods in this country are 
in private ownership. Many of these are in a poor condition and, owing to 
cfianges in ownershij:) occasioned by the heavy death duties and the burdens of 
the Great War, stand in a perilous position. To the forester the position of 
these woods, occupying a forest soil which, however impoverished, offers 
greater possibilities than the afforestation of bare lands, must be fraught with 
tlie gravest anxiety. Controversies in the press have shown how varying are 
the conditions in the different counties, both in connection with the maintenance 
of existing woods and in obtaining and planting up bare lands. It appears not 
impossible that the inauguration of forestry in Great Britain, and that difficult 
matter of arousing the interest of the public in this important question might 
progress with greater rapidity and a minimum of friction if the lines upon which 
County forestry has been improved in Sweden were carefully studied with the 
object of making a trial in (ireat Britain of such as were suitable. 

The Swedi.sh h'orest Acts have not had the same importance to the manage- 
ment of the larger privately owned forests. Here, as in the case of the State 
forests, owing to the large capital involved, the introduction of a more rational 
management combined with the regeneration of cut areas had made its 
appearance in the early years of the present century. The expemditure so 
incurred has been necessitated if the concerns are to be kept on a working 
basis, so far as the provision of the raw material for the mills, &c., is concerned ; 
it has also been rendered possible by the improved facilities for marketing the 
smaller classes of timber, particularly for wood-pul]>. The research work which 
has been instituted both by the State and some of the larger timber companies 
has also led to better management in the forest and improved methods of 
exploitation, combined w’ith the employment of men trained in the science of 
forestry. In other words, there has come about a close association between the 
practical commercial timber man and his scientifically trained forest confrere ; 
and it is admitted on either side that both have gained enormously through the 
association. 

An important economic factor already alluded to has necessitated a 
reconsideration of the degree of commercial importance of the chief species of 
the Swedish forests. Up to comparatively recently, the Scots Pine was the most 
valuable species since it provided the best-priced material for the sawmills. 
It had therefore been favoured from the sylvicultxiral point of view in regenera- 
tion work at the expense of the spruce, botiii in naturally regenerated areas and 
for new afforestation work. Owing to the enormous development of the wood- 
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pulp industry, spruce is now in greater demand, and, further, in Southern 
Sweden the spruce produces a larger volume to the acre. The spruce is, 
therefore, where locality factors are suitable, economically the most profitable 
crop to grow at the present day. 

Another development is in connection with the birch previously regarded, 
owing to its encroachments in the coniferous forest, as a forest weed, as is so 
often the case in Great Britain. Investigations which have been carried out 
in connection with forest soils have proved, for Sweden at least, that birch has 
a very favourable influence on the improvement of the soil factors, a quality 
which is now regarded as of high value, especially in the soils of Norrland where 
there is so much raw humus. As will be shown subsecpiently, birch has by no 
means so useful a role in the south. Here it has taken possession of considerable 
tracts felled in the seventies and eighties of last century at the expense of the 
conifers which should be occupying the area. 

It has been already shown that the supervision of the forests and of forestry 
work generally in the revenue districts is under the Forest ('onservation Boards. 
The management of the State Forests is under a different Authority, the Forest 
Service Board with Headquarters at Stockholm. I'hese forests comprise 
Inspection Areas with 140 districts divided into (>25 ranges ; the area of the 
district varies with the importance and intensity of management of its forests, 
rhe seven most northerly inspection areas include nine-tenths of the State 
Forests. I'he State Service also manages the municipal and other public 
forests and the ecclesiastical forests. It also controls the management of the 
iorest areas in the north which are under the special laws. Tlie State forests are 
all under Working Plans, the calculated annual possibility^ or yield under these 
plans requiring the sanction of the headquarters Board. Rates and ta.xes are 
])aid on the State Forests. 

It is now proposed to glance at some of the sylvicultural aspects in the 
management of the forests. We may start from the general proposition that 
the aim of every Swedish forester is to obtain his new croj) of young trees, after 
felling the mature one, by means of natural regeneration. F"or many reasons, 
this is not, at present, always possible and artificial work by sowing seed or 
planting has to be resorted to. 

for the purposes of the sylvicultural treatment in force Sweden may be 
divided into two parts. On the large forest estates in the southern portion 
(i e., South of the River Ualalven), the forests were either clear felled and 
regenerated artificially or treated under a shelter wood compartment method, 
under which a percentage of the trees are left standing over the area to provide 
seed for the development of the new crop. The clear fellings were often made 
over excessively large tracts, and the subsequent artificial regeneration work 
was said to have been done with seed or plants of doubtful origin and unsuitable 
to the locality. It is probable also that the inclement climate and excessive 
<^xposure exerted a considerable influence on the ]X)or results attained. This 
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has now become recognised, and where clear felling is still resorted to the areas 
felled in any one spot are greatly restricted in size, in order that they may 
become regenerated either naturally by seed blown on to the area from ;the 
adjoining standing forest or by direct sowing, the ground where necessary being 
cultivated with plough or other means. The expensive method of planting 
with nursery raised plants, practically the only method at present in force in 
Great Britain, is only adopted when the far cheaper methods are impracticable. 
Wien the new crop is obtained by leaving seed trees standing on lEe area the 
number so left is greater and follows the practice in other European countries 
where this method is well understood. Moreover, the increased value of the 
spruce, which stands more shade than the pine, has facilitated the introduction 
of the well known Continental methods, with suitable modifications such as the 
french modern jardinage and Gayer ’s and Wagner’s strip methods, the latter 
still under trial. Artificial work is now greatly restricted and when adopted 
perforce is rendered as cheap as possible by labour-sa\ing devices, strict 
attention being paid to the origin of the seed (chiefly used), or plants. 

In Norrland in the North with the exception of the coastal districts and the 
lower |)ortions of the large river valle3’s, where forest conditions approximatt* 
more nearly to the part of the countr}'^ dealt with above, the position is v^er}* 
different. Here there exist large tracts of overripe forest producing but little 
increment. Ihese forests are situated in the upper ami interior parts of this 
northern region covering large areas. The problem before the forester, chieliy 
the State forester (for these are mainly State forests), is how to convert this 
forest type into a more profitable one. Research work on a considerable 


scale has been instituted with the object of endeavouring to solve this problem, 
So far the investigations tend to .show that the seed of tlie ])ine of those regions 
po.ssesses in certain years xery little or no germinating power ; that artificial 
work with pine in past years has usually been a failure ; and that the chief 
cause of failure in the present condition of the forests must be looked for in the 


condition of the humus layer which, under the extremely bleak climatic con- 
ditions. undergoes little change, and may l>e characterised as a bad tyjie of raw 
humus. Consequently the experiments now being conducted have relation to 
different types of felling made with the object of ascertaining the be.st way to 
bring about the decomposition of this raw' humus layer ; to break up, in other 
words, the stagnant condition of the forest soil by promoting activit^^ It is 
recognised that once this condition has been brought about, artificial regenera- 
tion work wiU have to be resorted to. A point of great interest and importance 
which has come out of these investigations, in the words of the Swedish writer, 
IS t e following That pine ” (he is writing of the seed in the north) “ is 
extremely susceptible to removal from one climatic area to another, even if 
tne ditterence in temperature is very slight.” 

annually are 

b2f™,T" ® planting : the remainder 

oemg naturally regenerated. 
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The thinning of the woods now in force in Sweden is on a far higher plane than 
formerly. This has been greatly assisted by the demand for smaller dimensions 
of tuees, especially for wood pulp. The demand for pitwood for the British 
collieries has, of course, existed for a long period. The average period of 
rei)etition of thinnings in the forest is now 10 years, but it is considered that 
under some conditions the period might be reduced to 5 years. 

Even in the comparatively new work of afforesting the bare heaths and so 
lorth, Sweden is paying particular attention to costs. Since a considerable 
part of this work is being undertaken by the trained expert foresters employed 
Uy the large companies, the fact that expenses are kept down and direct sowing 

preferred where practicable to the more expensive formation by planting 
out })lants raised in nurseries is understandable. 

W e find then that tlie work of creating new forests on the considerable areas of 
heaths and marsh and boggy ground forms no unimportant part of the forestry 
business in the country. This work is being mainly carried out by the State 
forest Service and the largo timber companies, but smaller proprietors are 
lollowing the exam])U‘ thus set. The drainage of swampy forest ground, in 
order to obtain a good forest crop, has greatly attracted the interest of the 
smaller proprietors. The correct method of laying out and cutting forest 
drains and ditches has been brought to a high art during the last twenty years. 
Something over 3,000 miles of forest drains were cut throughout the country in 
r<)25 a considerable portion by the big timber companies. Exotics are being 
usf'd to some extent, but the work is chielly confined to spruce and pine. 

In connection with our afforestation programme in Great Britain, a point 
which it would ap|)ear requires serious consideration is the cheapening of the 
present high cost in formation of the plantations. The idea of formation hy 
direct sowing has received but scant recognition by those responsible in this 
( ountry. And yet we find it forming the main basis of similar work here in 
Sweden, and the same is the case in France where large areas in Auvergne and 
neighbouring districts of very similar a type to many existing in Great Britain 
are being afforested. France would certainly never face the expenditure (even 
when the extra cost of netting against rabbits is deducted) which we are 
incurring per acre of new plantation formed at the present time ; and a study of 
the position in Sweden gives evidence of the same condition of affairs. 

As has been shown, the large landed proprietors own but a small i)ercentage 
of the forests. But these forests have been managed on scientific principles for 
a long period of years, and some of the l>est forests, the '"show" forests of 
Sweden, belong to the large landlords. It was this small body who first intro- 
duced a rational form of forest pasfturage, which in the past has proved so 
destructive to the forests. 

There remain for consideration the farm-forests and their management. It 
IS here that the Forest Conservation Boards have done such good work. In the 
main they consist of small woods dotted about the country-side ; the State 
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a. » matter of (act. ittclade a not incondtoable number of fte **e 
size and type. These farm-forests are of very ancient ongm, although till 
recently their management was on primitive lines and the pasturage to which 
they were subject was often excessive. The area of a forest of this type, on 
an average for the whole country, amounts to about 75 acres. The larger ones 
yield timber, apart from the owner's requirements, for sale, the buyers being the 
big timber companies who have to purchase in the market to enable their 
sawmills to be kept running full time. Under the Forest Conservation Boards, 
the improvement in the management of the farm-forests has made greater 
strides with the big farm-forest owners than the smaller ones. The thinnings 
and major fellings are marked by the forest staff of the Boards, working plans 
are prepared and advice given on all general details of management. It is 
held, however, that taking into consideration the period the Boards have been 
at work, the improvement in the management and the interest taken by tin* 
owners in the farm-forests as a whole has re.sulted in an advance which may be 


expected to increase yearly. 

The farm-forests of Sweden and their method of management j)resent, to 
my view, a problem of absorbing interest. As a result of death duties and the 
War, the break-up of large estates in Great Britain has resulted in the tenant 
farmers in many counties, especially in England, becoming the otvners of their 
farms, and in many cases of the small woods standing within the perimeter ol 
the farm lands purcha.sed. The bulk of these woods are of broad-leaved specie.s, 
oak, ash, elm. chestnut and so forth. These timbers ha\'t‘ always had a value 
in this countrv^ both for structural and the finer cabinet, etc. , work ; and also to 
the i)eople on the countryside. The Forestry Commission have not, as yet, 
shown little interest in these woodlands. Their present owners either have not 
the money or the knowledge to maintain them under a scientific management. 
And yet it is unthinkable that the public would witness their disappearance 
with any pleasure ; yet without careful attention many of them are doomed. 

Both in Sweden and in France and elsewhere in Europe methods have been 
introduced by which the efficient management of similarly owned woods has 
been made practicable, the continuance of their produce and the amenity and 
shelter they afford being thus assured to the population in their vicinity. It 
may be suggested that a study of these methods should enable us to find a way 
to preserve and make pay (or at the least cover the expenses of upkeep), the 
many beautiful woodlands scattered tliroughout the counties of this countr>’. 
With the new position brought about in land ownership, this matter may be 
regarded as one of some urgency if forestry, as apart from mere afforestation 
work on bare lands, is to take its true position in the country. To those 
interested in this matter a study of the Swedish methods introduced during the 
last twenty years should prove of considerable interest. 

There remains for consideration, in connection with the Swedish forests, the 
practical factors relating to the amounts of available materials in the forests, 
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and the exports of produce, in both of which Great Britain has a considerable 
interest. It has been shown that in the interior of Norrland as also in Svealand, 
there are large areas of mature and over-mature timber. These forests are 
being exploited, and since the increment is deficient the annual fellings 
necessarily exceed the increment being put on. In the bulk of the finer forest 
areas it is held that the age classes are more normal ; though here again, in 
view of the large fellings, often clear fellings over considerable areas, made by 
the big timber companies in the latter half of the nineteenth century, which 
areas it was found difficult to regenerate, it is probable that in certain tracts 
the younger age classes are in excess. In southern Sweden there is a shortage 
of the old age classes, owing to the heavy fellings of 30-40 years ago ; con- 
sequently in this region there are large areas of young forest in considerable 
portions, of which birch is predominant amongst the conifers. 

The.se factors were well known, and with the object of obtaining statistics 
on the relation between growth and cutting, the Riksdag made a grant for a 
general survey of all the forests of Sweden. The survey was carried out by 
well known e.\perts, and at the end of 1927 of the forests had been examined 
and reliable data obtained from the various districts. It is not considered 
that the survey of the remaining Ji% will alter the figures acquired. Briefly, 
the results show that on the 51,000,000 acres of good average forest soil so far 
investigated, there arc i,4<So,ooo,ooo cubic metres of growing wood (measured 
over bark), not including hardwoods of less than 5 centimetre diameter at breast 
height. Tlie cubic contents amount to i ,025 cubic feet per acre, of which 83.5^;o 
are softwoods and the balance hardwoods. The total annual increment i.s 
calculated at approximately 50,000,000 cubic metres or about 30 cubic feet per 
acre. The distribution of the age classes throughout the whole country is as 
follows : - Blanks, 7% ; 1-40 years, 23.7‘\, ; 41-80 years, 34.1% > 81-120 years, 

; 121-160 years, 9% ; over i()o years, 

The volume of timber, as also the annual increment, is smaller than that of 
former calculations. But there is a better distribution of the age classes from 
which a permanent annual yield may be obtained than was anticipated. Jt is 
held, therefore, that it does not appear probable that Sweden will have to reduce 
her exports of forest produce generally, although both the amounts coming from 
different parts of the country may change, as also “the different groups of 
manufactures,” an allusion, perhaps, to the fact that wood-pulp will displace 
timber in bulk of exports. It is also contended that, taking volume alone, the 
annual cut does not exceed the increment. It is admitted, however, that timber 
cutting is carried out on a large scale in the more favourably situated forests, 
whereas the increment being put on in the young woods will only be available 
for use (as timber) in the future. 

Apart from the State, and more important, the big Companies take a 
prominent place in Swedish forest activities. There are some 160 joint stock 
companies owning forests, the largest one in possession of a company amounting 
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to 750,000 acres of good forest soil. In these concerns forestry is combined 
with timber, pulp and iron industrial enterprises. Wood-working industries, 
including that important one, the match-making industry, also ,own 
forests. It is to these industries that the surplus produce from the farm- 
forests is sold. The larger forests owned by companies are in charge of 
fully trained foresters and are managed on lines similar to the State forests, 
the yearly fellings and thinnings being carefully marked by the trained officer. 
The latter is now-a-days, as we have seen, undertaking the work of afforesting, 
where possible, the waste marshy, etc., lands of the company's property which 
were formerly left neglected. 

It is of interest to mention that the forest lands owned by the larger 
Companies were chiefly acquired after the middle of last century by buying the 
forests owned by fanners. Legislation has now put an end to this method of 
acquisition which, in most countries, is an unsound mode of land ownership. 

Felling in the forest and extraction work to the conversion or exporting 
centres presents few difficulties in a country such as Sweden, where water 
facilities in the north and centre are abundant. Labour, mostly domiciled on 
farms in the vicinity of the fore.st, is abundant, and the farmers and their 
employees are conversant with forest work. The farmers bring their own 
horses with them when working in the forest. In the case of the State and 


large forests owned by Companies, a permanent stafl is maintained throughout 
the year (supplemented when required), who occupy small tenant farms (small 
holdings), .situated throughout the forests. Felling and transportation in the 
forests is paid by pnece-work. In the northern and central parts of the country 
snow facilitates the transport of the timber to the waterways, and floating is 
the chief method of transport. In the south snow is less abundant, and water- 


ways are scarcer, horest produce is, therefore, taken bv road to the railw’ays 
and at times by canal . 1 he length of the waterways used for floating purposes 

amounted to 19,000 miles in 1927, about 450,000,000 solid cubic feet of timber 
being extracted by this means. The annual cost of floating this material 
amounted to 26,000.000 Kr. (approximately £1,450,000), or about one>seventh 
of the cost by railway for the same distance at existing rates. The distance 
from the forest to the waterways varies from 1-4 miles only. 

It must not be imagined, however, that these waterways were all naturally 
suitable channels for timber flotation. As a contrast to conditions in Norway 
the gradient from the mountains to the low lying levels and the coast is 
comparatively gradual in Sweden and this facilitated improvement work 
Large sums were devoted to the amelioration of the river and stream beds by 
blasting the rocks and so forth to enable the timber to be sent down with a 
minimum w^te of time from the forest to the conversion and exporting centre 
and the minimum amount of waste from rock-breaking, &c. The presence of 
numerous large lakes also assists the floating by prolonging the period df high 
water due to the meltmg of the snows in the spring. In the words of a Swedidi 
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writer, the position is summed up as follows : — On the whole it may be said 
that a plentiful supply of timber of a high quality, a good demand from countries 
well ^tuated from a transport point of view, a population well adapted for 
industrial requirements, and excellent transport channels, are the conditions 
upon which the export of forest products, which has been of such uncommon 
importance for the country's economy, has been able to rely." 

And, from the point of view of the professional forester, a very excellent and 
unusual combination of conditions they are, even with the recognition that 
Sweden, by a bold expenditure in the past, has enhanced their natural value. 

The chief factor governing Sweden's large export trade in forest produce is 
to be found in the fact that there are about ten acres of forest and eight cubic 
metres of annual growth per head of population. It is for this reason that so 
wt‘ighty a proportion of Swedish industries are based on the forests and their 
produce. The value of the exports of pulp, paper, &c.. rose from £19,400,000 
to £22,800,000 between 1924 and 1926, whilst wood goods of all kinds decreased 
ironi £15,900,000 to £14,300,000 during the same |:>eriod. 

In the case of luirope, Sweden at present liolds the premier place as an 
exporter of soft woods, both in amount and in the high grade of its products as 
placed on the markets. Of these exports Great Britain took 41 per cent, in 
1927 as against 32 per cent, in 1913. 

The great asset to the country is the amount of conversion of the raw product 
which is undertaken in the numerous sawmills situated either (and chiefly) 
along the coast of Norrland at the mouths of the cJiief rivers, or on the many 
lakt‘s of the country Most of these mills, some of which are of long standing, 
ha\'e been brought up to date so far as machinery, etc., goes.. They used to 
be run by steam power consuming the waste of the mill. Latterly, however, 
e lectric power (from water) is supplanting the old method, since much of the 
waste can now be used for pulp wood. An average Swedish export sawmill has 
an annual output of 7,000 to 10,000 standards (i standard ^ 1,980ft. board 
measure), but the largest have an output of from 30,000 to 35,000 standards, 
riie produce is converted into deals, battens, boards, staves, box materials, 
laths, mouldings, ike., a normal annual export of these materials amounting 
to approximately 1,000,000 standards. 

Perhaps the factors which stand out most clearly from this review are, firstly, 
the belief that there will be no falling off of the exports, though so far as Great 
Britain is concerned, it apj^ears as if there may be a drop in the larger timber 
"'i/.es in a comparatively near future ; secondly, that a good conservative 
management is now in force throughout the country, under which there is every 
hope of introducing an effective management even into the smallest of the forest 
areas owned by the peasant farmers ; thirdly, and most significant, that the 
Company forest owners have realised that serious attention has to be paid to 
the regeneration and the correct thinning of their forest areas if they wish to 
maintain them in perpetuity as commercial forest projMjsitions. 
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Lastly, Swedish forest officers, timber merchants and Government alike, have 
recognised that if the output of the large forest area, upon which the life of the 
country and the livelihood of so large a proportion of the population depends, 
is to be maintained or increased, research work must be encouraged. Sweden’s 
position as regards research in forestry is quite different from that of Great 
Britain, and she is justified in devoting considerable sums of money to tliis 
matter. She has a large area of forest in existence, her (Government derive a 
certain income from the State forests, and a considerable number of important 
timber companies have a large capital invested in forest property. With the 
object of safeguarding this capital both Government and the large timbei 
companies are annually making grants towards research. The Resdhrch 
Institute in connection with the State Forestry College, situated on the out- 
skirts of Stockholm, is supplemented by research centres maintained by some 
of the large timber companies on their own forestry estates. Research work is 
thus decentralised on rational lines. 

The various bodies interested in Forestry in its various aspects in Sweden, 
find a common meeting place in the Swedish Forestry Association, founded 25 
years ago. It is held that this Society, as much as anything else, has brought 
together the landowner, the trained forester and the timb(*r company representa- 
tives and has enabled the views held by each to be pooled and discussed, thus 
leading to a common recognition of the place each holds in the forestry firma- 
ment. That such a recognition exists is unquestioned. It is held that it is 
largely due to the activities and energy of the })resent C hairman of both tlu^ 
College and the Association, that remarkable man Admiral Arvid Lindman, 
the j)re.sent Prime Minister of Sweden. 

In conclusion, and at the risk of repetition, I would offer the suggestion that 
a study of F'orestry management in Sweden at the jjresent day offers several 
points meriting consideration by foresters in (Great Britain. 

Two of major importance. The first, that experiments should be made on a 
considerable scale, and be persisted in, with the object of forming plantations by 
direct sowing on suitably selected areas instead of the costly plantings. And 
.second, we have in existence nearly 3,000,000 acres of woods in this country, 
and the (.en.sus, recently published by the F'orestry (Gomrni.ssion, has shown us 
roughly the composition and condition of these woodlands. The remarks upon 
these woodlands which have appeared in Annual Reports by the Commissioners 
would appear to show that they attach but a small value to much of this area ; 
that in fact, they appear to view its disappearance, so far as a considerable 
portion of the hardwoods at least are concerned, with equanimity, or where 
conditions are favourable their replacement by conifers. Now one part of the 
forest capital consists of the soil, and this considerable area of woodlands covers 
a forest soil which, however depreciated by poor management, at least forms, 
it may be .suggested, a more valuable item of forestry capital than that 
comprised in lands wffiich have not carried crops of trees for a long period of 
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years. A study of the methods by which the County Forest Conservation 
Boards in Sweden are safeguarding and improving the large numbers of small 
woods, in that country, should point a way by which we might solve the question 
in this country, and thereby save from disappearance a* large proportion of the 
beautiful woods of oak, elm, ash and so forth which form a feature of the 
p:nglish countryside. 

In conclusion, I should like to express here a sense of my great indebt- 
edness to the Officers of the Swedish Forest Service and others for the 
kindly assistance accorded to us all in Stockholm during the Centenar\" 
celebrations. If a clear view of the position of Swedish forestry to-day 
has been made possible for the foreigner it is due to theii efforts. To 
Professor Tor Jonson, Dean of the F'orestry College, our thanks are due 
for the beautiful forest views with which the lecture has been illustrated ; 
tor he took great trouble in selecting the photographs from whicli the 
slides were made. 


DISCUSSIO.N, 

'I'hk Chairman, in opening the discussion, said tliey luid listened to a most inter- 
' sting lecture, and he thought it would be agreed that the t‘mi)hasis w Inch Prolessor 
St(‘bbing had put on the importance to JCngland ol the administration ot the Swedish 
forests was (juite justified. As had already been shown, the produce of Swedish 
forests was of such importance to the peoplt* ol these islands that the more this 
u'as realised the more anxious must they desire to cultivate the best relations 
between the two countries. “ Wood comes first/' was a saying that used to exist 
m the timber trade, and he washed to apply it in that connection. He thought 
that l^ritish requirements for spars, boards, tar, and tlx' various kinds of forest 
produce, con.stituted possibly the earlH‘st big trade with Sweden, l or some time 
Croat Britain was vitally dependent on the Swedish forests, and that was the 
case with all the northern Kuropcan Powers which obtained the control of the sea. 
riie Hanseatic League w^as brought to agretmient with Swx'den in order to get 
timber ; when Holland succeeded to the position of the leading sea powder, she 
had the same experi^'iice ; and when Pngland rose abo\x* the horizon of the sea 
the same thing was repeated. He noted, for instance, that Townsheml in 1715 
wrote a letter to the King complaining that if the Admiralty was barred from 
acquiring the necessary stock of forest produce from Sweden then “ it would be 
impossible for his Majesty to tit out any ships for next year, and the whole navy of 
Ivngland would be perfectly useless. ' ’ That st<iteinent seemed to give some evidence 
of Sweden having, unknowingly, taken a part in the building of the British 
Empire and the maintenance of the English fleet. At the present time statistical 
tables bore out the extent to which this country in other respects was dependent 
on the forests of Sweden. British imports from Sweden in per cent, of total imports 
were as follows : — Printing and wrapping paper, in 1913, 22.8 per cent.; in 1927, 
24 f> per cent.; wood pulp, iii 1913, 38.6 per cent.; in 1927, 36 per cent.; softwood 
(hewn and sawn), in 1913, 17.8 per cent.; in 1927, 14.9 per cent.; planed or dressed 
timber, in 1913, 60.8 per cent.; in 1927, 61.5 per cent.; pit props, in 1913. 11.3 
per cent.; in 1927, 11.5 per cent. Those figures showed a constant progresssion 
of imports from Sweden, which was the more remarkable as the total imports of 
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those materials into England from aU countries had greatly increased between 
191^ and 1927, the increase in paper being 27 per cent., in wood pulp 49 per ce .. 
and' in wood and timber 16 per cent. It was of great interest to know that tm 
Swedish forests would not be exhausted. As a matter of fact, t e reverse 
happening. They were increasing both in value and in area. I hey were e er 
cultivated, and the population took a great part in the planting oi the moors and the 
more or less barren land with seeds to grow new forests. Even the school children 
were encouraged to take a part in the national campaign for afforestation. uring 
the last thirty years Sweden had awakened the national consciousness in this respect . 
After the able lecture to which they had listened, it was not necessary for him to 
enlarge upon the subject, but he wished to say that, just as an Englishman »ovecl 
the tree, so the Swede loved the forest ; and forests covered 37 per cent, of uie 
land, i.r., an area double the size of England and Wales. It was quite remarkable 
to note that the be.st cultivated forests were in the hands of the Government and 
the companies — in all, 45 per cent, of the entire country, of which 16 per cent, 
was State forest. They could thus feel quite sure that the Eritish market had 
a steady and permanent supply of the important raw material represented in 
Sweden’s forests. With the increasing demand for timber, sulphite and pulp in 
the world that was a factor which ought to be taken into consideration. He was 
very pleased that the lecture had been given, and that it had been listened to 
with such great attention. It was a sign that the people on this side of the North 
Sea realised the great and growing interests they had in common with the people 
of Sweden, and which, he was convinced, would not cease to exist. 

Major John Cosgrov'E, II.S.O., IM.C. (Forest Products Research Laboratoiy) saui 
they had listened with very great intere.st to Professor Stebbing. .ind he was particu- 
larly interested to hear about the splendid sylvicultural work in Sweden. In 
England and in other parts of the British Empire they were often confronted with 
the problem of growing timber suitable for marketing, and some of the pictures 
.shown on the .screen that evening indicated why Swedish timber was capable of 
finding a ready market in this country and of being so popular They noticed that 
the trees were particularly straight and that the boles were well lormed, so that the 
resulting timber would be straight grained and capable of good manufacture. 
He thought that that little lesson in itself was very important, ami one which should 
be kept in mind in England, particularly in view of the fact that we were now invest- 
ing largely in ation*station work. In different parts of the Empire they were also 
obliged to give consideration to that question. He was also intertjstcd to see some of 
the methods ol transportation, which were cheap, and of course, peculiar to the 
country, and the very economical manner in which the Swedes carried out their work. 
The cleanness of the felling seen in the pictures indicated careful attention and true 
economy, which were laudable aspects of Swedish work. 

Mr. F. Parker Smith said that as a paper maker he had been very interested 
in the lecture. In 1910 he had the honour of being askcxl to read a paper to the 
Papermakers’ Association on the question of pulp, and he then went into the 
matter of Swedish supplies and also those of other European countries and Canada 
in relation to what could be done in this country. He would like to draw attention 
to one point. In 19 T-o» they found from the reports of Professor Schlich 
that the actual consumption of timber in Sw'eden was then exceeding the growth 
by about ioo,ot)o,ooo cubic feet; and the last report showed that it was practically 
350,000,000 cubic feet in excess, but there were indications, from the progress that 
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was being made in Sweden in encouraging growth, that it was possible to get the 
liotriitil production of timber in Sweden increased by 50 per cent. This showed 
what a very large margin of increase was possible with care. When one came to 
consider our own country in the light of Sweden, there were some 12,000,000 acres 
in England w'hich were suitable for growing timber, and if this area was under 
timber, it would be posible, after paying all expenses, interest charges, labour, 
and the original cost of seeding, etc., to leave a profit of at least £i an acre per 
annum during the whole period of 60 or 90 years* growth of the trees. This was a 
very important item because an increase in sylviculture would result in the estab- 
lishment of other businesses which were ancillary to sylviculture and which would 
be of enormous benefit to the country. 

It was estimated in 1910 that 11.000,000 acres would provide Great Britain with 
all the soft wood she imported either in pulp or in paper. It took, roughly speaking, 
25,000 acres of timber to supply a continual growth of w ood for 100 tons of paper 
per week. In England, while there w^as a good deal to be said for the small timber 
holdings, it was feared that the small beautiful w^oods which we saw might dis- 
appear, and the only way to overcome that was to copy the Continental method 
whereby a local Board laid it dowm that at least three trees .should be supplied 
for every one cut down. The only way to attempt afforestation in this country 
was to take a whole watershed and plant that under the most approved methods, 
look after it thoroughly, and then pass on to another watershed and control that. 
Some time ago he drew up a chart as to what it would cost to plant 150,000 acres 
per annum. At the time he was able to show by the figures given that every 
eighty years there would be, he thought, a profit of ;£i 00,000,000 ! That was an 
actual fact, but in connection with such large figures it was no use the matter 
being attempted by private persons. It must be done by Government action. 
One of the difficulties they were up against was that as soon as they planted any- 
thing. rates had to be paid, and that if anybody planted a fort'sl, there were at least 
two death duties in the life of that forest. These wore some of the difficulties 
that had to be faced. It was necessary to recognise that land existed in England 
which could .supply an enormous amount of timber, but which was going to waste 
mcrea.singly every year. 

Professor Fraser Story referred to one or tw^o points which impressed him 
during the lecture. He absolutely agreed with Professor Stebbing that what 
had been done in Sweden should encourage us to improve our methods in England ; 
and he ventured to go farther and say that Sweden set a good example not only 
to Great Britain but to the whole of the British Empire. It was conserving its 
forests and regulating its fellings according to its annual growth in a manner that 
was not done in many parts of the Empire. There were a few remarks of Professor 
Stebbing, more especially in regard to the operations of the Forestry Commission, 
with which he could not quite agree. For example, the lecturer said in regard to 
direct sowing that this had received scant attention on the part of the Commission. 
He (the speaker) thought that was scarcely correct. It was true that they had not 
sown verv large areas, but they were very much alive to the possibilities of tliat 
means of forming plantations. There was present that evening one of the officer.^ 
who had been particularly active in advocating direct sowing in order to establish 
plantations. It was true that they were doing that more in England and Wales 
than in Scotland, and Professor Stebbing might have received his impression from 
the northern part of the countr>\ 

He thought that it must always be remembered that conditions in Sweden were 
really very different from those obtaining in Great Britain. It certainly was 
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true that they could, as it were, receive inspiration from the study of forestry in 
such a country, but it was only after the most careful investigation that they should 
adopt methods which were new from a countr^^ whose climate, soil and other condi- 
tions differed very considerably from our own. For example, there was the OTutter 
of natural regeneration. In Sweden they had a country which was under snow for 
many months of the year. The small seeds of the pine, spruce and other trees fell 
on to the snow, and wen' brought with the melting snow into the soil on the arrival 
of spring ; there was a much more rapid traii.sition from winter conditions to summer 
conditions in Sweden than in this country ; the seeds germinated quickly and there 
was less growth of grass and w(‘eds than we had ; in addition they had not the pest 

rabbits. He did not hear any reference to rabbits in Professor Stebbing's address ! 
These conditions made natural regeneration easier in Sweden and also in i'inland. 
Moreover, we had not many fine old conifer forests to restock as in Sweden. The 
operations of the h'orestry Commission had to be carried out almost entirely on bare 
land. It was only right that, where there were standing forests in prhate hands, 
they should continue under private enterprise rather than that large sums of money 
should be spent merely in the taking over of tliese forests by the State. Rather 
should they afforest afresh the bare land, and in order to do this they must obviously 
adopt some artificial method of sowing or planting. 

Mr. \V. L. Taylor said that to iinyone interested in forestry m this country Mr. 
Stebbing's lecture had been extremely interesting, for it was nece.ssary that one 
should know what was going on in I^mropean countries, especially Sweden, where 
lorestr)’ had be<‘n a science for so many years. With regard to direct .sfiwing, the 
ptisition was rather as Profe.ssor Stebbing had just said. The Forestry Commission 
were stocking poor land - some of the poorest in this count r) . Tlujy knew that thc*y 
could stock that land by planting, but they did not know v\itJi certainty that the\' 
could e.stablish plantations by direct .sowing. Direct sowing, however, had been 
done in Suffolk, in Dorset, on the hills in South Wales and in Devon.shire for the last 
seven years- a small amount each year because there had been no money available 
for heavy expenditure' in tliat way, so largely cxpcriinental. 'I'he work had shown 
promise, and he hoped that the method of direct sowing would be extended in this 
country year by year, as they got more experience. 

Dr, Ritshton T\\rki:k remarked that Professor Stebbing had said nothing a Unit 
disease in Sw'eden. He w'ould like to know whether Sweden w as fortunate enough 
to have no signs of disease in trees. 

Professor Stebbino, replying first of all to the last speaker, mentioned that 
Stockholm had not yet finished with its invitations to forestry’ countries and others 
interested, and next year it was going to have a conference on research work. 
Consequently, they might expect to hear a great deal about the research work 
which was being undertaken in Sweden, and, therefore, about disease in trees. He 
did not know that he could otter any remarks upon diseases and pests which might or 
might not, exist in Sweden. As regarded the other speakers, he did not think’ he 
could enter that night into arguments on what were rather technical forestry subjects 
but he thought it was rather doubtful w^hether they could plant as much as 
12.000,000 acres of land in this country to produce forest which would pay during 
the first rotation, or even possibly during the second rotation. A certain proportion 
of that area at the present moment was situated at an elevation beyond which 
it would not be practicable or profitable to plant until the lower areas had been 
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placed under tree crops. He fully agreed that it would be advisable to iiistitut(‘ 
some method by which, when trees were felled in the small woods of the country, 
arrapgements could be made for replacing them wdth young growth. In regard to 
the question of sowing, he thought Professor Stor^^ must have misunderstood some 
of his remarks. He would not tor a moment imply that they should take over any 
existing woodlands. Far from it. He had simply drawn attention to the fact that 
in other European countries the (lovernment Forest Departments had found 
methods under which small areas of privately-owned woods could be efficiently 
managed. So far as rabbits were concerned, they had to keep thes(‘ out by means 
of fences and netting whether they planted or .sow’ed up the areas. In regard to 
the amount of work done - he knew' Mr. Taylor had done exceedingly good work in 
direct sowing- they had to depend upon the reports of the Forestry Commission, 
they would there find that the greater part of their energies had been devoted to 
afforestation by means of the nursery and young plants. He w^as not going to 
say they w'ere wrong, but it seemed to him that the h'orestry Commission should 
make elforts on a larger scale w ith direct sowdng in order to cheapen first costs. Our 
climate w^as better than that of Sweden, and we had all the conditions in favour 
of making a start in the study of this question of direct sowing. 

In conclusion, Profes.sor Stebbing said ht‘ would like to propose' a vote* ol thanks 
to his Excellency the Swedish Mini.ster for presiding, and he personally thanked 
him for liis exceedingly inteiesting remarks in connection w'ith Sw^eden, her forests 
and their utility to (Ireat Britain 

Thk C'h.mkm.xk, in reply, referre*d to the progress that was being made in Sweden 
in the gnnvth of timber in relation tei consumption. It was difficult to give an 
e‘xart calculation, but year by year the calculations showi'd better results. He was 
glad tei propose a vote of thanks to the lecturer, who, he w'as pleased to note, appre- 
ciated that there w'as .something to learn from Sweden. Lectures of the kind 
given that evening and their discus.sion witc the means of promoting understanding, 
of encouraging friendship and oi keeping contact 

The vote of thanks having been carried unanimously, the meeting terminated. 


MEETINGS OF THE SOCIETY. 


< )R1)1NARY MeK'I JNGS. 


Dec ember (j. Biake, M.I.E.E., E.Inst.P., “ Applications of Electricity 

to Medical TVactice.’' Sir Oliver ]. Lodge. M.A., LL.D., D.Sc., F.K.S., will 
preside. 

January Kl- Professor ChaklivS R. Darling, A.R.C.Sc.L, E.l.C. “ The 
Domestic Smoke Problem — Practical Solution.” 

Janiiary 23. —Sir Henry A. Miers, F.R.S., ” Museums and Education.” Thl 
Right Hon. the Earl of Craw'ford .\ni) Balcarres, K.T., P.C.. LI..D., F.R.S., 
F.S.A., wdll preside. 

Ianitarv 30. — Ge-o^rge h'LETCHER, “ The Shannon ^chemc and its Economic 
(on .sequences.” 
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Februakv 0.‘ Sir ). Alvrkd Kwing, K.C.J 3 ., M.A.. LL.D., D.Sc., F.R.S., 
M.Inst.C.E., “ The Vibrations of Railway Bridges : an Example of Co-operath e 
Research.” (Trueman Wood Lecture). 

February 13. — Cecil Hooper, F.I..S , “The Pollination of Fruit Blossoms 
and their Insect Visitors.” 

February 27. A. F. Suter, ' Resins.” 

March 20. Professor .\. H. KicTiARnso.x, 1 M<.J.H..\., ” Modern English 
.Architecture.” 

April 10. — G. H. Nash, C.Pj.JC., European Chief Engineer, International Standard 
Electric Corporation, ” A Brief Review of Speech Communication by Electric 
Methods ” 

Dates to he hereafter announced: 

James Morton (of Morton Sundonr Fabrics. Ltd.), ” History ot the Development 
of Fast-Dyeing and Dyes.” 

Sir (tERali) Bellhouse, ('.BT^,, H.M. Chief Inspector of h'actories, Home 
Gfficc, Safety in Factories.” 

J, F. Crowu-ey, D Sc , P».A., M I.K.E., “ Recent J levtlopments in Vegetable 
tlil Extraction ” 

Major T. H. IhsHop, M.R.C.S,, L.R.C.P,, 1 ).P.H., ” The Purification of Water.” 

Lady Tnoiffield. ' T.ace.” 


IXDIXN SrC’llON. 

Friday afternoons, at .^30 o’clock. 

February 8. -Captain E. J. Headiam, C.S.I., C.M.G.. D.S.O., R.LM.. “The 
History of the Indian Marine.” 

March 8. W . H. Moreland, C.S.I., C.I.K., ” The Report of the Royal Com- 
mi.s.sion on Indian Agriculture from the Historical Standpoint.” 

April 12,— A. 1 . ( ooi’kr, M.Inst.C' K., M.Cons.E.. ” Recent Electrical Develop- 
ments in India.” 

May 10.- -P. Johnston-Saint, M.A., F.R.S.E., Secretary of the Wellcome 
Historical Medical Museum, ” An Outline of the History of Medicine in India.” 
(Sir George Birdwood Memorial Lecture). 


Dominions .\nd Colonies Section. 

At 4.30 o'clock. 

Friday, December 14. — The Right Hon. Lord Olivier, P.C., K.C.M.G., 
C.B.. LL.D,, •' The Improvement of Negro Agriculture.” Dr. Arthcr Wiluam 
Hili., C..M.G., Sc. I)., F.R.S., F,I.,S., will preside. 


C.ANTOR Lectures. 

Monday evenings, at 8 o’clock. 

C. H. Lanukr, C.B.E., D.Sc., M.Inst.C.E., F.lnd.P., Director of Fuel Research, 
^partment of Scientific^ and Industrial Research, "The Treatment of Coal." 
rhrec Lectures : January 2 t, 38 and February 4 . 
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Lecture I. — The Use of Coal in ns Raw State. Historical introduction — 
Production and distribution — Sampling and analysis — Efficiency of utilisation 
— Steam raising —Pulverised fu(*L 'JTirnaces and process work - l^omestic heat 
production. 

Lecture 11 . -High Tempera iure Carbonisation Processes and Coke 
'rREATMENT. — Gas manufacture -Purification, blending and sizing - Steaming 
- -Oil injection — Total gasification. 

Lecture III. —Low Temperature Carbonisaiion - Liquefaction of 
Coal. — Low temperature carbonisation' Internal and Kxternal heating 
Hydrogenation process- -Synthetic processes— Combustion of oil. 

Sir E. Denison Ross, C.I.IL, Ph.D., “ Nomadic Movements in Asia.’’ hour 
Lectures : April 15, 22, 20. and May o. 


Shaw Li c ii hj s. 

Monday <‘venings, at S o’clock. 

Sir Thomas Morrison Legoi , C.li.iC, M.l)., Senior Medical liispeetoi ot hactories 
1898-1927, "Thirty Years’ Exiierience of Industrial Maladies." 

Three lectures : February 18, 25, and INIarch 4. 

Lecture I. —The " Looks " of the People. 

Lecture II. Twenty-five Years’ Experience of th(‘ Notification ol Industrial 
1 liseases. 

Leciure hi. 'rwentN dears’ Kxpenenc(‘ of (ompen.sation ior Industrial 
1 )iseases. 


Dk. Mann Ji venita Lit 11 ri.s 
rhursday afternoons, at 3 o’clock. 

Captain Sir Arthur Clarke, K.ILE., Eklei Brother ol 'J'rmity Hou.'^e Ship.s 
and Lighthouses." (Illustrated by lantern slides) January 3 and 10 
Special tickets are required for the.se lectures. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Diici-MULK 10. .Automobile 
Institution of, at the Queen’s Hotel, Birmiitigbam 
7 p.ra. Major C (i, Nevatt, ” Expenmenl'* i Srll- 
taergised Brakes." 

Brewing, Institute of, at t haring Croi-s Station Hotel, 
Strand, W,C. 7.45 p.m.^ Mr. A. Chaston Cli 
" The Chemistry of Hop Oil." 

hast India, Association, at Caxtuu Hall. Wcstminstri, 
S.W. 4,30 p.m. Mr. F. L. Brayne, “ Village Uplift 
in India." 

Electrical Engineers, Institution of, Savoy Place, W.C 
7 p.m, Mr. E. W. Dorey, " Power Factor Tariffs and 
Methods of Metering." 

the University, Liverpool. 7 p.ni. Mr. E. H. 
Shaughnessy, " Transatlantic Radio*Telephonv." 


M AimslroMg College, Neweastle-ou- 1 Mie. ; p.in. 
.Messrs. E. H, \V eduiore, U'. B. Whitnev, and C. E. R. 
Bruce. "An liitrodiu tioii to Researches on Circuit 
Breaking ” 

I .armors' Club, at the Whitehall Rooms, S.V\ , 5 p.m 

Sir William S. Haldane, " ( an British Farms tginpet*- 
in Meat Production against Iui?-orts from .Abroad." 

I uel. Institute of, at the Iiistiiution of Electrical Engi- 
neers, Savoy Place, W.C. 5.30 p.m. Two papers on 
" Fuels — .AJtenidtive or Supplementarv' to Petrol- 
tor use m IiiternaJ Combustion F.ngfnes for Road 
Vehicles (i) Dr. W’. R. Onnandy: " Liquid Fuels " 
I2) Monsieur A. Metral, " Gaseous Fuels." 

Geographical ScKiet)*, Lowther Lodge, Kensington Gore, 
S.W. 5 p.m. Messrs. S. W. Boggs, A. R. Hinks, 
and others, “ New Map Projections." 

Heating and Ventilating Engineers, Institution of, at 
the Borough Polytechnic, Southwark, S.F, 7.30 p.m 
Mr. E. T. Ollett, “ Air Filtration." 

Metals, Institute of, at 30, Elmbank Crescent, Glasgu^^ . 
7.^0 p.m. .Mr. F. Hudson, "Scottish Moulding 
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arid tlieir Application to Nou-Fcrrous Castiut;.” 
Surveyors’ Institution, 12, Great George Street, S.W . 
« p'm. Mr. F. G. Fleurv, “ The recent Rating Acts 
in Operation.” 

I'ntN'vrsitv of London, at King's C ollnge, Strand, W.C. 
s JO p.m. Maj.-Gen. Sir Frederick Maurice. 
“ Allenbv’si Cainoaigns in Palestine,” (Lecture 1 ). 

At the Roval ('ollege of Surgeons, Lincoln’s Inn Fields, 
W.C, 4 p.ni. Mr. F. VV. Twort, “The Role ot 
Bacteria in Nature.” (Lc*cturc IV), 

At Ihiiversity College, Gower Street, W.C, 5.30 p.in. 
Lieut.-Coindr. A. S. Elwell Sutton, “ The Republic 
in China : Its Rise. Progress and Prosjvi'ts.’' 

'li’ESDAY, DrcLMiuR 1 1.. Asiatic Societ\, 7 \, Gios\enor 
Street, W. 4.30 p.m. Mr. Harold Bowen, “Notes 
on Karlv Muhammadan I'itles.” 

\utomobile Engmeors, Institution of, at the Hnmdgate 
(‘aF‘, Coventry. 7.30 p.m. Major ( . (L Nevatt, 
“ Exnermu'iits on Self-Energised Brakes ’’ 

Jdectrical Engineers, Institution of, at the Hotel 
Metropolo, Leeds. 7 p.m. Mr. \V. W. 1 C Fieiieh, 
“ Short Circuits in Large Power Systems.'’ 

At tlie Engineer’s Club, Manchester, 7 P.m. Mi. 
1 . Homers, “ Tariffs.” 

Bluuiiiiating luigineeriug Society, at 15, Savoy Street, 
Strand, W.C. 6.30 p.m. Mr. H. Lingard, “The 
Use of Electric Lighting for Advertising Purposes.” 
Manchester Geographical Society, lO, St. MarA-’s 
i’aisonage, Manchestei. b p.m. Mr. A. H. 
Wragg, “ Regions of Wine Production in Fiance." 
Mr F. W. Barw'ick, “ Under the .Southern (Toss from 
Cape Point to the Zambesi.” 

Marino Engineers, Institute of, S5-8H, The Minoric'-. 
E. O.30 p.m. Mr. A. Grcenheld, “ Practical Re- 
frigeration for Ships.” 

Petroleum Technologists, Institution of, at the Royal 
Society of Arts, Adelphi. W.C. P 
Wade, “ Madagasi'ar and its Oil l<ands.” 
Philosophical Studies, British Institute of, at the Royal 
Society of Arts, Adelpln. W.C. 8.15 p,ni. Mr. S 
K. Ratcliffe, “The Impact America on Western 
C'lvih/ation.” 

Koval Institution, 21, Albemarle Street. W. 5,1V pm 
Sir William Bragg, “ Diamonds ” (Lecture IV). 
Iransport, Institute of, at Hull, 7 put- Mr. C. E. K, 
Sherrington, “ Latest Developments in American 
Kail wav Practice." 

\t the Society of Arts Hall, (ieorge Stnset, Edinburgh. 
7.30 p.m. Dr. K. G. F'euelon, “C.oimnercial Aviation.” 
University of London, at University College, Gower 
Street, W.C. 0,30 p.m. Mr. Pen'v Dunshcath, 
“ High Tension Transmission of Power.” (Lecture 
At King’s College, Strand, W.C. 5.30 p.m. Sii 
Bernard Pares, “ Contemporary Russia.” (Lecture 
X). 

N\ i.DiVLsuAV, Dlci MHi.R ij. . British Academy, at the Civil 
Service Commission Building, Burlington Gardens. 
W. 5 j),m. Prof. Dr. John Edward JJovd. “The 
^Velsh ChromeUs." (Sir John Rhys Memorial 
1-ecture). 

t.ivil Engineers, Institution of, Great (ieorge Street, S.W, 
() p.m. Mr. J allies Whitehousc, “ Methods of Reducing 
Temperature in Deep Mining Work.” 

Public Health, Royal Institute of, 37, Russell Square, 
W.C, 4 p.m. Prof. Dr. E. W. Hopt^ “ Industrial 
Diseases as viewed from the Standpoint of a Medical 
Officer of Henlth.” 

United Service Institution, Whitehall, S.W. 3 p.m. 

Mr. Sadao Saburi, “ Japan’s Position in the Far East.” 
University of London, at Au'^tralia House, Strand, W .( 
b p.m. Film Lecture (otnerning the Gestetnei 
Duplicator. 

At the Roval ( ollege ot Surgeons. Liiuoln’s Inn Fields. 
W.C. 4 p.m. Mr. F. \\\ Twort. “The ROIe ot 
^actefla in Nature.” (Lecture V) 

At University GiUege, Gower Street, W.C , 3 ii.iu. 
Dr. Camilk) Pellizzi, “La Linca del I’aradiso,” 
(Lecture VI). 

. 5.30 p.m. Dr. Richard Offor, “ University l.ibrarv 
Buildings.” 


At the University Union Society’s Rooms. Malet Street. 
W.C. *>.30 p.m. Dr. Dragutin Siibotic, "The 
History of Serl^-Croat and Slovene Literature in tin* 
T9th Century,” (Loctuie ID. 

Thurspav, December i 3 .. Antiquaries, Society of, 
Burlington House, W. 8.30 p.m. 

Birth Control and Racial Progress, Soidety for Construc- 
tive, at Essex Hall, Strand, W.C. 8 p.m. Dr. C. W. 
Saleeby, “ Cancer Control via Birth Control Clinics.” 

Eler'trical Fmgineers, Institution of, at Trinity College, 
Dublin. 7.45 p.m. Mr P. A. Spalding, “ Commercial 
Problems relating to the Apolicatioiis of FMectricity 
from the Shannon Distribution System,” 

Historical Society, 22, Russ£*ll Square, W\C. 5 p.m. 
Mr. V'. ' 1 *. Harlow, “ Sir W’alter Raleigh in (niiana 
(iC»i7).” 

Liimcan Society, Buriingtoii House, W. 5 p.m. 

Mechanical Fhigineers, Institution of, at the South Wales 
Institute of Engineers, Cardiff. 0 p.m. Dr. H. V\\ 
Swift, “ Power Transmission by Belts • An Investiga- 
tion of Fundamentals.” 

\t the Flngineers’ Club, Manchester. 7,15 p.m. Mi. 
William Taylor, “Siieme in the Workshop.” 

Metals, Institute of, at 83, Pall Mall. S.W. 7.30 p.m 
Mr, R. B. Dcelcy, “ .\luminium-Silicon Alloys, then 
Properties and sonic Applications.” (Joint Meeting 
ivith the Institute of British Foundrymen). 

Oil and Colour Chemists’ Association, at 30, Russell 
Squaie, W'.C. 7.30 i».m. Dr. J. J. Fo\, “ Recent 
Analytical Methods.” 

Optical S(H'ielv, at the Iiimcn.d College of Science and 
Technology, ^>uth Kensington, S.W. 7.30 p.m. 

Royal Institution, Ji, Albemarle Street, W. 5.15 p.m 
Sir R. Pagel, “ Human Spe<*eh as a Musical Pheno- 
menon.” 

University of London, at University College, Gowei 
Street, W.C, s.15 p.m. Prof. J. F), (». de Monl- 
morem y, “ 'I'he Barbarian CikIcs as illustrating Social 
Life in Onlral and .South-Western Europe from 
110-7.50 A.D.” (Lecture VH). 

5,30 p.m. Prof. Dr. K VV, Seton-W’atson, “ .A Plea 
for the Sludv of Contemporary History.” 

Vntoiia and Albert Museum, South Kensington, S.W 
«i.30 p.m. Mr. Enc Maclagan. “ The Sculptors of the 
XVIth Centurv,” 

Fkidw, Dlilmber 14 ..Astionoimcal Soueli, Burlington 
House, W. 5 p.m 

t heinical Industry, Society of, Burlington Hous*', W 
8 p.m. Mr. N. Swindm, “ The .\ir-Lift as a Chemical 
Enginccrin g A p p 1 lan ee . ” 

Dyers and Colourists, Sfx ietv of, at Manchester. Prol. 
F. M. Rowe and Dr. ( . P. Bean, “ The Effect of Aftor- 
Tieatments on the Degree of Aggregation and Fast- 
ness Properties of Insoluble Azo Colours on the Fibre.” 

Malacologieal Society, at University College, Gower 
Street, W.C. 6 p.m. 

Mechanical Enginei^rs, Institution of, Storey’s (jale, 
S.W. 0 p.m. Mr. E. G. Herbert, “ Machinability.” 

Metals, Institute of, at the University, Sheffield. 7.30 
p.m. Mr. L. Wright, “ Chromium Plating.” 

Oil and Colour Chemists’ Association, at Milton Hal), 
Manchestei. 7.30 p.m. Mr. R. A. Bellw'ood. 
" Present Day Methods of Oil Extraction,” 

Physical Society, at the Imperial College of Science and 
Teibnologv, South Kensington, S.W’, 3 p.m. Dr. 

Eier Griffiths, “ A Survey of Heat Conduction 
Problems.” 

Iransport, Institute of, at the Midland Hotel, Manchester. 
0,30 p.m Mr, R, C. R^nolds, ” Problems of the 
Futim* Development of transport.” 

At the V.M.C.A. Hall, Newcastle-oii-Tyue. 7.30 p.m, 
Mr. H. Shaw, “ Operation of the Newcastle ftailwa\ 
Panel.” 

I niv'ersity of London, at the University Union Society’s 
Rooms, Malet Street, W.C, 5,30 p.m. Dr. Otakar 
Odlozilik, “ England and Bohemia.” (Lecture H). 

Saturday, December 15.. Royal Institution, ai, Albe- 
marle Street. W. 3 p.m. Mr. Walter Bayes, “ The 
Gulf between the Painter and the Public.” (Lecture 
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NOTICES. 

DR. MANN JUVENILE LECTURES 
Under the Dr. Mann Trust, Captain Sir Arthur Clarke, Elder 

Brother of Trinity House, will give two lectures for children on Ships and 
Lighthouses at 3 p.m. on Thursday, January 3rd, and Thursday, January’ 
TOth. The lectures will be fully illustrated by lantern slides. The syllabus 
of the lectures is as follows 

Lecture I — The Story of the Ship. — This will tell the story of the ship, 
trom the far off times of the British coracle down to the present day. The 
slides will show the development of the merchant ship and the battleship, 
including at the close the great Atlantic liner and the super Dreadnought. The 
story will tell how our life in these islands “ ros(‘ not, grows not, comes not save 
by the sea." 

Lecture 11, — Lighthouses.— This will tell how the lighting ot our coasts 
began, how it has grown, and who directs it. It will describe the tower, the 
illuminant, the changes from coal and wood in an open brazier to oil and 
electricity, and the coming of directional wireless. It will deal with the lives 
of the watchers in the lonely rock lights, and show the service that the lighthouse 
keeper and lightshipman render to the sailor. 

Special tickets are required for these lectures. A sufficient number to 
till the room will be issued to Fellows in the order in which applications are 
received, and the issue will then be discontinued. Subject to these conditions 
each Fellow is entitled to one ticket admitting two children and one adult. 
I'ellows who desire tickets are requested to apply to the Secretary at once. 


INDIAN SECTION. 

Monday, December 3 RD, 1928. Sir Reginald A. Mant, K.C.I.E., C.S.I., 
Member of the Council of India, in the Chair, 

A paper on " The Sugar Industry of India ” was read by Sir James 
MacKenna, C.I.E, The paper and discussion will be published in the Journal 
on January 4th. 


lOI 
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FIFTH ORDINARY MEETING. 

Wednesday, December sth, 1928. The Hon. Sir Charles A. Parsons, 
O.M., K.C.B., LL.D., D.Sc., F.R.S., in the Chair. 

A paper on Fuel for Ships was read by Sir Eustace Tennyson 
D'Eyncourt, K.C.B., D.Sc., LL.D., F.R.S. The paper and discussion will 
be published in the Journal on January nth. 


REPORT ON THE COMPETITION OF INDUSTRIAL DESIGNS, 1928.’^ 


Introduction. 

The Annual Competition of Industrial Designs was liold for the lifth time this 
year. With regard to numbers of candidates and designs there has been an 
increase of nearly fifty per cent, over the figures of 1927, viz., 1,024 candidates, 
and 3,126 designs, as compared with 745 candidates and 2,224 designs last year, 
and this in spite of the fact that it was found necessary to make certain additions 
to the entry fees. 

The increase is no doubt largely due to the number and value of the prizes 
offered. Altogether these amounted to over {1,600, including Travelling 
Scholarships of £100 and {75, and a large number of prizes of {50 and under. 

The Council, however, are well aware that success in a movement of this sort 
is to be reckoned not in quantity but in quality. Some of the work .submitted 
was poor, but there are certain features about the present Competition which are 
decidedly encouraging. In the typographical sub-sections of Book Production , 
for instance, some admirable work was showm, and the standard of excellence, 
which was considered high last year, has been still further raised. In two sub- 
sections of Textiles the firms who had offered prizes were .so pleased with the 
work submitted that they awarded additional prizes. No difficulty was 
experienced in finding .suitable candidates for the two Travelling Scholarships, 
nor in awarding the Art Congress Studentship to the candidate who last year 
won the Tootal Broadhurst Lee Company's Travelling Studentship, and whose 
work has, in the opinion of the Judges, greatly advanced as a result of her 
residence abroad. 

On the other hand, it must be confessed that certain sections were very dis- 
appointing. In Glass, for instance, the designs were of the jxMjrest, many candi- 
dates appearing to be content to copy the most commonplace specimens from 
trade catalogues. One or two .sections of Textiles were unaccountably weak 

♦From considerations of space it has been found necessary to omit from the 
Report the lists of Central and Sectional Committees, of panels of judges, and of donors 
of prizes and scholarships. These are however included in the separately printed Report 
copies of which may be obtained on application from the Secretar>\ Royal Society of 
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though, as already mentioned, others were distinctly encouraging. The work 
in the Furniture Section showed, on the whole, a great improvement on that 
submitted last year, especially on the technical side, and in one or two sub- 
sections of Architectural Decoration some very promising work was submitted. 

On the whole, the Council feel that they have every reason to be satisfied with 
the result so far achieved by the Competition. A number of young designers of 
originality and promise have been brought to thv. notice of manufacturers and 
have secured excellent apj>ointments. It is not possible to quote figures in this 
connexion as a good many appointments have been made without being re- 
ported to the Society ; l)ut it is coming to be recognised that any competitor 
who makes his mark in this Competition greatly increases his chances of a 
successful future. Many manufacturers and publicity firms in search of 
designers with new ideas make a point of visiting the Exhibition every year in 
order to note the names and addresses of likel}* designers lor their purpose, 
even though they may not have obtained prizes. 

Competitors also gratefully acknowledge the lu Ip they derive trom visiting 
the iixhibition, as it enables them to gain valuable knowledge of the require- 
ments of manufacturers and advertisers. Fashion in design is con.stantly 
undergoing changes, and competitors are able to study the trend of public 
taste in design and posters and by the exercise of a little intelligent anticipation 
avoid sending in designs w'hich lack originality, or are mere coi)ies of existing 
productions. 'I'he exhibition of the designs also affords the general public a 
unique opportunity of gauging, as a whole, in London, the w^ork done by the 
])rincipal Schools of Art throughout the country. 

Requests for information about the Competition were received from India, 
t'anada. South Africa, Australia and New Zealand, and a few overseas com- 
j)etitors took part in this year’s Competition. Distance from London is 
however, a serious handicap, it being imjx)s.siblc under present financial con- 
ditions to issue the Pro.spectus before January, which leaves very little time 
for a competitor in Australia to prepare and submit his designs for judging 
in July, The drawback could to some extent be overcome by announcing 
some of the main subjects of competition chosen for 1930 in the Prospectus 
issued for 1929. To enable them to do this, the Council need to re-establish 
a General Prize Fund, and if overseas manufacturers and trade organisations 
would assist the Society by contributing to the Fund so as to make it possible 
to announce a year in advance the offer of substantial prizes open to overseas 
competitors, it is evident from the interest taken in the Competition by resi- 
dents in many parts of the Empire, that such offers would meet with a wide- 
spread response from competitors in the British Empire overseas. 

For the benefit of those whose work is approved by the Judges for exhibition, 
a Bureau of Information has been opened by the Society, for the registration 
of the names of those exhibitors who desire to obtain employment as designers. 
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The information is placed at the disposal of manufacturers, and it is hoped that 
the Bureau will be of service both to designers and manufacturers. 

Tlie Council desire to express their appreciation of the generosity of those 
firms and individuals who have provided the scholarships and prizes ; to the 
Judges who devoted much time and care to a very difficult task ; to the 
authorities of the Imperial College of Science and Technolo^ who provided 
accommodation for the reception of the designs, and to Lieut .-General Sir 
WiUiam Furse, K.C.B., D.S.O., Director of the Imperial Institute, through whose 
kindness the Society received permLssion to judge the designs and to hold an 
exhibition of selected work in the Exhibition Pavilion of the Institute. 

Number of Entries. 

The total number ot competitors who entered for the various sections of the 
Competition was i ,024 . Of these, 739 were students of Schools ol Art, and 285 
non-students. 

The number (of mounts) of designs submitted was 3,126, divided as follows 


Architectural Decoration 


305 

Textiles 


959 

Furniture 


152 

Book Production 


206 

Pottery and Glass 


364 

Miscellaneous • . . 


1140 


Total 

3.126 


Reports of Judges. 

James H. Hyde Travelling Scholarship. 

This scholarship, of the value of ;fioo, given by James H. Hyde, Esq., was 
offered for the designs showing the greatest merit in respect of invention and 
draughtsmanship among those submitted by candidates under 30 years of age 
for any of the prizes in the section of Architectural Decoration or Textiles. The 
scholarship was awarded, subject to the conditions stated in the Prospectus 
of the Competition, to : 

Thomas Mitchell, Glasgow School of Architecture, whose design for a petrol- 
filling station won the prize in Sub-section 6 of the Architectural Section 
and who also sent in designs which were commended by the Judges in 
Sub-sections i and 2. 

Art Congress Studentship. 

The Art Congress Studentship of the value of was open, under the conditions 
of the Competition, to any candidate in any Section (preference being given to 
candidates actually engag^ as practising craftsmen or designers and not above 
the age of 28 years). The Studentship was awarded by the Judges to : 
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Miss Sadie Nixon, Slade School of Art, University College, Gower Street, 
W.C., for textile designs Nos. 3002 to 3012. These designs consist of 

, studies executed by Miss Nixon abroad during her tenure of the Tootal 
Broadhurst Travelling Studentship, which was awarded to her last year, 
and were shown at the Exhibiton this year in accordance with the conditions 
of the Studentship. 

Section 1. — Architectural Decoration. 

Sub-Section i . Decorative Architecture. Prize oj £50 offered by the Roybal Society 
of Arts for a Design for an Entrance Hall to a Cinema. 

The Judges were unable to recommend the award of any prize, but the design 
submitted by 

Thomas Mitchell. Glasgow School of Architecture, is Commended. (Nos. 1332 
and 1333). 

Mr. Mitchell should avoid pursuing the chimera of ultra-modernism. He has a 
decorative sense and a feeling for an ensemble. His work shows that he can grasp 
the essentials of a problem, and experience will teach him to appreciate simplicity 
and economy. 

Sub-Section 2. Prize o ffered by Messrs. Bagues, Ltd., for a Design for a Wrought 
Iron Canopy for the Main Entrance of a Popular Theatre. 

The awards are as follows : — 

A Prize of £2^$ to John Ci. Sidebottom, Leeds College of Art (Nos. 1673 to 
1677). 

V Prize of £15 to John A. < Howard, 90, Palmerston Road, Bowes Park, N.22. 
(Nos, 1279 to 1283) 

( ummendcd : 

Thomas Mitchell, Glasg<jw School of Architecture (Nos. 1334 to 1337.) 

Air. Sidebottom's general sclieme is good, but there is too little relief, and the 
vvijrding does not show uj' sufficiently. 

Mr. Howard's canopy does not afford sufficient shelter, and tliere is little or no 
artistic relation between tlie canopy and the standards. 

Mr. Mitchell's designs are commended for originalit\ . but the plan of the section 
IS difficult to understand. 

Sub-Section 3. Le7oti< Berger Scholarship of the valut oj £60, tenable at the Royal 
< oUege of Art for a period of three months for the purpose of >tudv tn Decoration and 
Decorative Painung. 

The awards are as follows 

The Lewis Berger Scholarshij) of £60 to Henry Ci (ffyde, Royal College of Art. 
(No. 3053.) 

C ommended : 

Alfred Garner, Stockport School of Art. (No. 3033.) 

J . R. Wallace Orr, Glasgow School of Art. (No. 3087.) 

Although the Judges did not care for Mr. Clyde's imitation of tire primitive, and 
his attempt to get a modern effect from it, thej'' felt that his sense of drawing was 
good, and that he would reap substantial benefit from a further course of study at 
ch« Royal College of. Art. The enlarged detail should be a completely finished 
section, executed in the actual colours of tlie coloured sketch of the full design. 
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Sub-Section 4. Prize offered by Messrs. Shanks 6- Co., Ltd., for a Design for a 
Bathroom in a Private Mansion. 

The awards are as follows : — 

The First Prize of los, and the Second Prize of ^15 15s. are divided 
equally between : — 

Leonard S. Dixon, 7, Broadw'ay Market, Victoria Avenue, Southend-on-Sea. 
(No. 1235), and 

Stanley H. Smith, 240, Lavender Hill, Enfield, Middlesex. (Nos. 1424 
and 1425.) 

Highly Commended : 

William Leslie Nicholson, L.C.C. School of Building, Brixton, S.W. (No. 1020.) 

Design No. 1424 shews an excellent arrangement of the Sanitary Appliances in 
relation to the outside wall. It would probably be an advantage to have a door I0 
give communication between tiie W.C. Compaitinent and the Bidet. 

In design No. 1235, the bath is placed in a recess which would not get much 
daylight. It would be an improvement to have the Bidet where the lavatory 
basin is placed so as to bring the Bidet nearer to the W.C. 

Design No. 1020 is highly commended. It is simple and direct. There is no 
need, however, for a step in front of the bath. This would be found objectionable 
in use. 

The designs submitted shew, generally, a lack of originality. For convenience 
in use the hot water towel rail should lie near the bath and the Bidet should be 
readily accessible from the W.C. These considerations were lre<pientiy overlooked 
Rounded angles between walls and floors were frequently omitted. 

Sub-Section 5. Prize offered by A. J. Davis, Esq., F.R.I.B.A ., for Design for a 
a Decorative Fountain. 

The awards are as follows : — 

The Prize of ;^i5 is divided equally between : — 

John N. Summerson, 61, Belsize Avenue, N.W.3. (No. 415.) 

Ra)mond M. Walker, Leeds College of Art. (No. 1678.) 

The Judges were disappointed to find that more architects did not compete in this 
Sub-Section, tin designs submitted being generally very poor. The Prize has been 
award d conjointly to the competitors whose schemes most nearly satisfy the 
conditions. 

Sub-Section 6. Prize offered by Murray A dams- Acton, Esq., for a Design for a 
Petrol- Filling Station. 

The awards are as follows ; — 

A Prize of ^25 to Thomas Mitchell, Glasgow School of Architecture. (No, 

1339.) 

Commended : 

Robert J. H. Minty. A.R.I.B.A.. A.M.I.Stsuct.E., 21, Great Peter Street, 
S.W. I. (Nos. 1004 and 1065.) 

Among the designs for Petrol-Filling Stations, that of Mr. Mitchell (Glasgow 
^ho.d of Architecture), was considered to fulfil the conditions most satisfactorily, 
the pnme reason being that the plan is reasonable and shows easy means of ingress 
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Elevation of Design by Thomas Mitchell for a Petrol Filling Station. 
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and egress to the pumps. A dual function is served by the posters which screen 
the pumps. The buildings are simple in character and capable of economic erection, 
while a further merit lies in the fact that the scheme can be .developed to serve 
increasing needs. Mr. Minty's design is the best of the designs schemed on 
ordinary lines where the pumps are displayed. 



Plan of Design by Thomas Mitchell for a Petrol-filling Station. 

Sub-Section 7. Prize of £2$ offered by the Royal Society of Arts for a Design for 
a Silver Cup for the Swiney Prize for the best published work on Jurisprudence. 

The awards are as follows : — 

A Prize of £2$ to Edward N. H. Spencer. 4, Conduit Street, W.i. (No. 1427.) 
H%hly Commended : 

Miss Mary H. Rowlinson, Manch^ter Municipal School of Art. (No, 2776.) 
Edward N. H, Spencer, 4, Conduit Street, W.i. (No. 1426.) 
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No. 1427 undoubtedly stands out for originality. Proportions, outline, and detail 
are all very good. Possibly the sort of scale decoration might be aggressive in the 
drawings but no doubt this could be subdued in the execution. No. 1426 is of very 
good outline and proportion. No. 2776 is also of very good outline and proportion, 
and shows great promise. The foot however is rather short. 



Design for a Silver Cup by Edward N. H. Spencer. 

Section II. — Textiles. 

Sub-Sbction 1. A set of at least four designs for printed dress goods ; a set of at 
least four designs for printed furnishings ; and a set of at least four designs for woven 
dress goods, A Travelling Studentship of ^£75 offered by the Tootal Broadhurst Lee 
Company, Ltd. 

The Travelling Studentship of offered by the Tootal Broadhurst Lee Company, 
htd., and an Owen Jones Medal, are awarded to Miss Barbara Lebkuchen, Slade 
School of Art, University College, Gower Street, W.C., (Nos, 372 to 383.) 

The following awards are also made : — 

A Royal Society of Arts Prize of 'to Miss Betty M. Heesom, L.C.C. Central 
School of Arts and Crafts. (Nos. 923 to 930, 932, 934 and 935.) 

A Royal Society of Arts Prize of to Miss Angela Bradshaw, Manchester 
Municipal School of Art. (Nos. 2696, 2698, 2699 and 2730.) 
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A large number of designs were submitted, but ttie standard was not so encourag- 
ing as last year. In one or two notable cases the designer seems less accomplished 
than before. Miss Barbara Ix^bkuchen, however, sent in a charming set of designs, 
which are extremely well carried out and eminently practical. Miss Betty M. 
Hecsom also shows considerable originality, as docs Miss Angela Bradshaw, In 
these two cases more care in execution and more attention to practical points would 
have much improved their exhibits. Extravagance in design is not necessarilx 
originality and ingenious simplicity i« not sufficiently considered. Further, fine 
taste in colour is wanted ratlier than multiplicity of colours in one scheme, and 
several designs, good in form, suffered from poor distribution and choice of colour. 

The Judges are pleased to note that last year s winner of the Studentship. 
Miss Sadie Nixon, has distinctly profited by the opportunity afforded her. Hei 
set of designs may be rccommendeil to this year s competitors as showing care in 
execution combined with originalit^ of subject. 

Sub-Section 2. Designs for Cretonne based on u>/y floral subject other than the 
rose. Prizes offered by Messrs. Siinpso 7 i (S- Godlce, IJd 

I'lie awards are as follows : 

The P'irst Frizeof ;{52 10s. toCiranviIle Hannah, ;.s. Rochdale Road, Middleton, 
Manchester. (No. 949.) 

I'he Second Prize of los. to Miss Margare t 1 1 McColl, 9, Sherbrooke Avenue. 
I*ollokshields, Glasgow. S.i. (No. 617.) 

I'lie 7 'hird IVize of fiv to Henry C. Whaite. I ('. ('entral School of Arts ami 
Crafts. (No. 722.) 

A Special Prize of ^15 15s. to Mi.ss Janet Mclnt\ le Guthrie, Royal 'I'echnical 
College, Glasgow. (No. 1260.) 

A Royal Society of Arts Prize of /jo los. tt» Mis> Margaret Crei s. Swindon 
School of Art, (No. 1864.) 

Tlic entrie.s m this section were numerous and well up to, but not above, the 
standard of previous years. Many of the designs submitted were weak in colour 
and not original in conception. On the other hand, several designs showed con- 
siderable originality in composition and in colour scheme. The design award(‘d a 
special prize of £1^ r^s. is distinctly original, but suffers from insufficient care in 
drawing and execution. Competitors should be advised to take more care in this, 
the practical side of the question of designing for reproduction in cretonnes. 

The three prize- winning designs are all good in treatment and in choice of subject 
and also practical. The first prize design is, undoubtedly, the best. The design 
recommended for a Royal Society of Arts prize is original in conception, but perhaps 
hardly so suitable for reproduction as the others. On the whole, the competitors 
are to be congratulated on a gocxl exhibition of useful designs. 

Sub-Section 3, Designs suitable for prinUng by block on ^oin, width of cloth, each 
design to be accompanied by five different colour scheme suggestions. Prizes offered by 
Messrs. G. P. /. Baker, Ltd. 

On examining the w^ork submitted, Mr. G. P. Baker decided to increase the 
amount of the prize money so as to allow for a first prize of 20 guineas, two prizes 
of 15 guineaseach, and one prize of 10 guineas* 
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The awards are as follows : — 

The First Prize of /21 to Miss Vera M. Moller, Koval Colle^r ol AtI (Nos. 
618 to 622.) 

A Prize of £1^ 15s. to each of the following : — 

Miss Nancy Hallworth, Manchester Municipal School ot Art. (No. 2714.) 
Miss K. Lawrence, Manchester Municipal School of Art. (No. 2739.) 

A Prize of £10 los. to Miss Doris K. Taylor, Liverpool School of Art. (Nos. 
2884 and 2885.) 

The design winning the first prize is original in conception, and well in harmony 
with modern taste. While very fine in its lines, it is adapted for direct printing by 
block on tinted grounds, and for dark-coloured ground it can be made adaptable for 
discharge printing by machinery or by block. 

I >esign No. 2714 is very practically drawn, th(^ tdlecl being produced with only a 
small amount of detail. The complete design shows the best colouring sebernt; of 
all the works submitted for this competition. Thtjre is also considerable merit in 
Hie composition of design No. 2739. The furrows of the ploughed held are too much 
<'niphasized. and, especially in some schemes of colouring, there would have to be 
iome modilication in order to obviate a bleini.sli. Design No. 2884 is simple, well- 
Jiawn, highly-finished and thoroughly practical. It shews much consideration 
for the method by which it is to be produced, and the effect is decidedly good. Some 
of the colour schemes in this set were of considerable merit . One could recommend 
such a design lor hangings in most rooms with ordinary decoration. 

Students of design must remember that a fabric with very extravagant ornament 
oftdi necessitates the scrapping of furniture in order to keep the whole scheme in 
fiarnionv 

Dk' J udges consider that the works exhibited in this small class are generally 
. lethl.'ible, and that an improvement is distiiiclly noliceable when a comparison is 
in.'ule with the general standard of former years. 

Sun-SiXTiuN 4. (rt) Design in the " modern ” st\k' suitable for a printed cotton or 
linen fabric for use in house furnishing 

ip) Design in the “ modern style suitable for a printed tapestry or moquette for use 
in furniture covering. Prizes offered h\ Messrs. Arthur H. Lee <?v Sons, Ltd. 

1'h(‘ awards in Sub-Section 4 (a) are as follows 

riie First Prize of £20 to Thomas J. Corbin. Royal College ot Arl (Nos. 1201 
and 1202.) 

riie Second Prize of £10 to Miss Mary D. Cooper. Royal College of Art. (No. 
2b28.) 

Highly Commended : 

Miss Pliyllis Donaldson, Royal College of Art. (No, 1522.) 

Miss G. Gervis, L.C.C. Central School of Arts and Crafts. (No. 889.) 

Miss K. Bernice Williams, Manchester Municipal School of Art. (No. 2804.) 
Commended : 

Miss Evelyn G. Widdop, Manchester Municipal School of Art. (No. 2800.) 



II2 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Dec. 14, 1928 


The awards in Sub-section 4 (b) are as follows : — 

The First Prize of £20 to Miss Phyllis Donaldson, Royal College of Art. (Nos. 
1524 and 1525*) 

The Second Prize of £10 to Miss Mary D. Cooper, Royal College of Art. (No- 
2630.) 

Highly Commended : 

Miss Barbara Heath, 194, Grcenvale Road, Hltham Park, S.E.9. (No, 1271.) 

Miss Violeta E. D. Janes, Watford School of Art. (No. 1910.) 

Miss Olive Nash, Reading University School of Art. (No. 1364.) 

The Judges find that a great many of the competitors have failed to comply with 
the conditions under which the prizes were oficred. 

Failures in this respect fall mainly under two heads : — 

(t) The ignoring by some of the competitors of the fact that designs in the 

Modern " style were required, and (2) the failure of the very large majority of the 
competitors to display their designs for tapestry or moquette in colourings 
appropriate to the fabric and purpose for which it is intended.’* 

The colourings of these designs in nearly ever}^ case were far too thin to give the 
colour-effect of fabrics such as Tapestry or Moquette. Competitors have obviously 
been thinking of producing a prizc-w'inning sketch (or, in some cases, of submitting 
old designs that they already had on hand, with which they thought they might get 
a prize), instead of visualising a beautiful fabric of which their sketch was intended 
to illustrate the design and colour. 

The designs for printed linen and cotton fabrics were, on the whole, more satis- 
factory both as regards design and colour. 

Design No. 2800 was felt to call for special comment on account of its charm and 
t he happy inventiveness displayed ; at the same time, the scenic treatment rendets 
it less generally practical, though for nursery decoration, for instance, it might be 
altogether delightful. 

Sub-Section 5. Design for an eight-colour Jacobean Block for 50m. Linen 
Prizes offered by Messrs. Story Co., Ltd. 

The awards are as follows : — 

The First Prize of £j^ 15s. to Miss Ida M. Dight, Bracklcy, Crofton Lane, 
Orpington, Kent. (No. 1236.) 

The Second Prize of £10 los. to Mrs. Marjorie Reynolds, The Knightons, 112, 
Gordon Road, Camber ley, Surrey. (No. 1502,) 

Although the design winning the first prize (No. 1236) is plainly based on a well- 
known Jacobean embroidery, it shows originality in treatment without departing 
from the characteristics of English design in the 1 7th century. The design is well 
conceived and skilfully adapted to the style. The colouring is pleasant, but it will 
require reinforcing to some extent when reproduced, Tlie second prize is awarded 
to No. 1502. The design is, perhaps, thin and in this respect it cannot be compared 
with No. 1236. The colouring perhaps errs in the opposite direction to that 
example, and there is a suggestion of harshness which needs some modification. 

Several other works sent in have shown a real knowledge of the style on which the 
designs were to be based, but some have not, and the Judges would impress upon 
students the advisability of making themselves well acquainted with historical 
styles. 
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Sub-Section 6. Designs suitable for printing on 5ot«. linen for use as draperies 
or furnishings t based on any English period style of decoration. Prizes offered by 
Messrs. F, W. Grafton S> Co., Ltd. 

The awards are as follows 

The First Prue of to Miss Edith L. V. Ailsby. 45, Seagrave Road, Fulham. 
S.W.6. (No. 1185.) 

The Second Prize of £15 to Miss Winifred Orde-Ward, L.C.C. Central School of 
Arts and Crafts. (No, 418.) 

The Judges are disappointed with the number of entries, which was only nine in 
all. Generally speaking, the designs submitted are not particularly outstanding. 
Miss Edith Ailsby 's “ Flowers in Basket '' design stands out, and is distinctly good. 
Also Miss W. Orde-Ward's is quite clever and original. Apart from these there is 
nothing very new. 

Sub-Section 7. Designs for Silk Fabrics for Furniture and Decoration in which 
one or more shuttles are used. Prizes offered by Messrs. Warner & Sons. 

No awards were made in this Sub-Section. 

Sub-Section 8. Design for an Axminster Carpet suitable for a Drawing Room. 
Prize offered by Messrs. John Crossley & Sons, Ltd. 

The Judges were unable to recommend that the full prize should be given, but the 
ff)llowing awards were made 

A Prize of ;^I5 to Miss Barbara Lebkucheii, Slade School of Art, Gower Street, 
W.C., for her two designs. (Nos, 384 and 385.) 

A Prize of £$ to Walter Shepherd, Kidderminster School of Art. (Nos. 1090 
and 1091.) 

( '.ommended : 

G. I, Foreman, ii, Westgate, Halifax, Yorks. {Nos. 68 and 69.) 

Frank Heaton, 68, Bacup Road, Todmorden. (Nos. 98 and 99.) 

This class on the whole was poor, and, with the exception of Miss Lebkuchen*s 
designs, there was an absence of originality. No design was considered by the 
Judges worthy of the £^o prize offered, 

Sub-Section 9. Two Designs suitable for Axminstei Carpets for a Lounge. 
Prizes offered by Messrs. Tomkinsons, Ltd. 

The awards are as follows : — 

The First Prize of £20 to Cyril Astle, Grand View P.O., Brantford, Ontario, 
Canada, (Nos. 1175 and 1176.) 

The Second Prize of £10 to Miss Margaret E, Hays. The Mythe, Neville Road, 
Bognor^ Sussex. (Nos. 550, 551 and 553.) 

Highly Commended : 

Frederick E. R. Everley, Kidderminster School of Art. (Nos. 1735, 1736 aad 

* 737 -) 
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This class contained many designs of interest and originality. The first prize 
designs were marked by good conception of form and well executed draftsmanship. 
The designs of Miss Hays» who won the second prize, possessed novelty and 
freshness, particularly No. 53 1 • which contained an idea that could be developed 
with pleasing eflect . 

Sub-Section 10. Prizes offered by Messrs. A. Herbert Woolley 6- Co., Ltd., for 
{a) design for a Lace Flounce not less than 2jin. wide in Artificial Silk and Silk, for 
dyeing in two colours, and (/>) a set of designs for Lace suitable for trimming Ladies' 
Underclothing, comprising 2in. Lace ; 2in. Insertion ; 4m. Lace ; tin. Novel shape 
made intersecting so as to get two shapes in the tin. width, with outer edges that would 
not require scalloping. 

The awards in 10 (a) an* as follows : — 

A Prize of to Mi.ss Winifred E. Bexton, Nottingham School of Art. (No. 
2914.) 

A Prize of to Miss Maud L. Cass, Nottingham School of Art. (No. 2932.) 

A Prize of to Geoflre^^ R. i.)earden, Nottingham School of Art. (No. 2942.) 

The award in 10 {b) is as follows : — 

A Prize of £$ to Miss Winifred E. Bexton, Nottingham School of Art. (No. 

2915) 

There was an encouraging improvement in the number and cjuality of the designs 
for flounces, though the designs for laces were not only few in number, but, with one 
exception, of little merit. The flounce design to which the first prize was awarded 
was of special merit owing to the excellent balance of the two colour eff ects, though 
different colours to those .shewm in the design would be actually used by the 
manufacturer. 

Sub-Section 1 1 Designs for a set of four panels of hand embroidiv} . Prize offered 

.by Mrs. Lewis F. Day. 

The awards are as follows : — 

A First Prize of /lo to Miss Nancy Guest, Manchestei Municipal School 01 Art. 
(No. 2713.) 

A Second (Royal Society ol Arts) Prize of to Miss Winifred K. Simmonds, 
Royal College of Art. (No. 1503.) 

A Third (Royal Society of Arts) Prize of fz to Miss Ciladys A. Brailstord, 
Battersea Polytechnic School of Arts and Crafts. (Nos. 2258 and 2259.) 

Commended ; 

Miss Ethel Nettle.ship, 4O. Powis Square, W.xi. (No. 397.) 

The designs for this competition were, for the most part, rather disappointing, 
as showing little originality. There was also too great a tendency to what might 
be called the ‘'Sale of Work" class of embroidery. Some designers had not 
indicated the colours, and others submitted designs which were too pictorial or 
otherwise ilhcalculated to be reproduced in needlework. The winning design shows 
an original treatment in colour and composition of pictorial subjects, and is well 
adapted for embroidery. The second and third designs are also original in subject 
and treatment but perhaps not quite so suitable for immediate rendering in needle- 
work. Designers of embroidery patterns should bear in mind that apart from 
originality and good composition, colour and stitch should also be considered and 
indicated. 
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SuB-SjiCTioN 12. Design for Wallpaper suitable for either a living room or a bed- 
room. Prize offered by the Wallpaper Manufacturers, Ltd. 

The awards are as follows : — 

A Prize of fjo los. to Victor K. Brown, L.C.C. Hammersmith School of Arts 
and Crafts. (No. 211.) 

Highly Commended : 

Miss Eileen Langmead, " Hainont/' Goodwyn Avenue, Mill Hill, N.W.7. 
(No. 1312.) 

Commended : 

Victor R. Brown, L.C.C. Haniinersmith School of Arts and Crafts. (Nos. 208, 
209 and 210.) 

The wallpaper designs numbered less than ^o, and of these the drawings of Victor 
R. Brown, of the Hammersmith School of Art, were outstanding, both from the point 
of view of their practicability and commercial value. 

The design of Miss Langmead shewed vision and is highly commended. Of the 
rest, there was little which could be considered praiseworthy, or which shewed 
much intelligent guidance in the training of the studtmts. 

Sub Section 13. Additional Prizes offered by Messrs. Turnbull tS- Stockdale, Ltd., 
for the two most original designs intended for Cretonne or hand block printing, which, 
whilst showing suitability to material and use, shall be judged mainly for their imagina- 
tive and aesthetic qualities. The Prizes were open to students or designers serving 
apprentiieship in studios or drawing offices, not over 21 years of age on December ^ist, 
Entries in Sub-sections 1, 2, 3, 4, 5 and 6, provided the competitor complied 
with the above regulation, were eligible for these additional Pri:es. 

The awards are as follows • 

The First Prize of £15 to Miss Mollie A. Maylam, Regent Street Polytechnic 
School of Art. (No. 1350.) 

The Second Prize of £10 to Miss Violeta 1 ). E. Janes, Watford School of Art. 
(No, 1910, entered for Sub-section 4 (6)). 

Highly Commended : 

Thomas J. Corbin, Royal College of Art. (No. uoz, enb'ied lor Sub-section 
4 («))• 

.Miss G. M. nickinson, L.C.C. Hammersmith School ol .\rts and Crafts, (No. 
2071 .) 

The two first designs were awarded prizes on the grounds ol tlieir imaginative and 
ciestlu'tic (jualities, combined with simplicity (d treatment and suitability for their 
purpose. 

The de.signs submitted in this sub-section were, on the whole, fair, with three or 
four exceptions. Generally they <Iid not shew a very good colour sense. Colour 
harmony should be studied to a greater extent in Scliools of Art tlian at present 
seems to be the case. 


Section 111, — Furniture. 

The Competition in Furniture attracted a very considerable number of designs 
ui the various sub-sections, which may be divided roughly into three categories : — 
(«) The frankly pedestrian drawing in which the details of some historical style 
have been embodied in a more or less uninspired composition. 
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(ft) Designs evidently influenced by a modem mode of expression in the furniture 
trade and showing traces of a half>assimilated continental conception of design* 

(c) Designs submitted by students who have conceived of their task as 
necessitating originality, and expressing too great a regard for novelty for the sake 
of novelty. 

Sub-Section i. Prize offered for Furniture for a Dining-Room, 

The awards are as follows : — 

A First Prize of £20 to Robert Balfour Graham, Barnstaple School of Art. 

(No. 142.) 

A Second Prize of £$ to William H. Russell, c/o Mr. W. Stanley, Leamington 

Road, Broadway, Worcs. (Nos. 1547 and 1548.) 

1 lighly Commended • 

James Watson, 13, Albany Road, West Twerton, Bath. (No. 324.) 

Cyril L. White, Nottingham School of Art. (Nos. 2977, 2978, 2979 and 

2980.) 

The first prize (No. 142), was allotted to a scheme in silky oak inlaid with laurel 
wood. The Judges hesitated in giving this first place on account of the questionable 
construction of the chair backs, but were impressed by the general proportions and 
workman-like expression. 

The design awarded second prize (No. 1547), is a design of an entirely different 
character which is approached from the point of view of the cabinet marker rather 
than the mere drawing board designer. It can hardly be doubted that this drawing 
is made by a man who has either worked at the bench or has been closely associated 
with workshop conditions. It is a design which is evolved from cabinet making and 
chair making experience. Here is a design which is new, but nevertheless soundly 
English in its conception. There has been no coquetry with Parisian novelties. 

Mr. James Watson (No. 324), easily takes first place as a water colour artist in 
portraying furniture, but the facility and skill with which he can make an extra- 
ordinarily pleasing group occasionally leads him into defects as far as construction 
is concerned. Mr. Cyril White's scheme (Nos. 2977-2980), for a dining room was 
very favourably commented on by the Judges, and he probably lost the first or 
second place on account of the rather startling glazing of his cabinet, and it was not 
entirely clear what would be the purpose of this cabinet in a dining room. 

Sub-Section 2. Prizes offered for Furniture for a Drawing-Room. 

The Judges were unable to recommend that the full Prizes should be given, but 
the following awards were made : — 

A Prize of £^ to each of the following . 

Duncan McC. Grassie, 14. Blythswood Terrace, Sandy Road, Renfrew. 

(No. 907.) 

Douglas L. Hadden, Wycombe Technical Institute, High Wycombe. (No. 

1685,) 

A Prize of £i 3s. to John A. L. Hill, L.C.C. Central School of Arts and Crafts. 

(Nos. 534 and 535.) 

This sub-section was weakest both in the number of designs submitted and their 
quality. This may be attributable to the passing of the drawing room and the 
coming of the more intimate furnishing of the sitting room. 



Dec, 14, tgzB JOURNAL OF THE ROYAL SOCIETY OF ARTS. 117 


Mr. D. McCallum Grassie's set of drawings are conventional, and rather unin- 
spired ; the line of the cabriole legs in his design (No. 1907), is exaggerated and open 
to question. Mr. J. A. L. Hill sent in a distinctly modem design (No. 534-5). and it 
would pay him to take a little time to present his designs in a more attractive 
manner. 

Sub-Section 3. Prizes offered by the London Cabinet and Upholstery Trades 
Federation^ for Designs for a Best Bedroom Suite in the Modern Style. 

The Judges were unable to recommend that the full amount of the First Prize 
should be awarded to one competitor. They accordingly decided to pool the 
amount available for tlie first and second prize, and to make the foJlowkig awards:-— 

A IMze of f'j los. to each of the following : 

Frederick W. d(‘ la Mare, L.C.C. Brixton School of Building. (Nos. 961 
and 962.) 

Cyril L. White, Nottingham School of Art. (Nos. 2974, 2975 2976.) 

An Owen Jones Medal is also awarded to Cyril L. White. (Nos. 2974 to 2976.) 

A Prize of to each of the following : 

Donald Williamson, Sheffield College of Arts and Crafts. (No. 2159.) 

James Watson, 1 3, Albany Road, West Twerton, Bath. (Nos. 326 and 327.) 

Highly Commended : 

John A. h. Hill, L.C.C. Central School of Arts and Crafts. (Nos. 536 and 537.) 

Commended : 

Alwyn G. Allen, Mr. J. H. Roberts' Studio, 30, Royal Crescent, W.ii, (No. 

1177.) 

Frederick C. Gilray, Edinburgh College of Art. (Nos. 2650 and 2651.) 

Duncan McC. Grassier, 14, l^iythswood Terrace, Sandy Road, Renfrew. (No. 

908.) 

This sub-section attracted by far the greatest number of designs. The Judges 
had very little difficulty in at once rejecting a great number of them. The conditions 
in this sub-section were that the designs should be distinctly original, and many of 
the competitors had lost sight of this. It is not sufficient in a competition where 
originality is demanded to make slight variations in designs which can be seen in the 
show windows of any large retail furnishing establishments. There were four 
schemes of outstanding merit submitted, the first and second places being given 
respectively to Mr. F. W. De la mare, a competitor whose work has been successful 
in former Competitions, and Mr. C. L. White, for a design in which originality was 
tempered by restraint. The third place was gained by Mr. Donald Williamson, 
who is evidently at some variance with Hogarth, for there is not a curved line any- 
where in his sdieme. This dependence on angularity has not betrayed him into 
undue harshness, because he is saved by an intrinsic sense of proportion. Mr. 
James Watson, in his Bedroom Furniture, as in some of the other designs which he 
submits, is too apt to think of wood in terms of marble, but his draughtsmanship 
and the general presentation is admirable. 

Sub-Section 4. Prize offered for Design for Two Sets of Dining-Room Chairs. 

The award is as follows : — 

A Prize of £si 5s. to Sydney J . Stokes, Regent Street Polytechnic School of Art, 

(Nos. 1060 and loOi.) 
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Sub-Section 5, Prize offered by the “ Cabinet Maker ** for a design for a Cabinet 
for a Wireless Receiving Set. 

The awards are as follows : — 

A Prize of £s 5S* to William F, Payne, Bath School of Art. (No. 1036.) 

Highly Commended : 

William F. Payne, Bath School of Art. (No. 1038.) 

In this Sub-Section a number of designs were submitted, some of them frankly 
disguises and others unhappy mixtures. The problem of designing a wireless 
cabinet had not been approached with the clarity of intention which would have 
made it possible to incorporate the apparatus in the design in an agreeable manner, 
and the feeling of the necessity for disguise predominated. The prize-winning 
design by Mr. William F. Payne, was the nearest approach to a new picjce of furniture, 
new in intention as well as in form ; and another design by the same competitor was 
highly commended also, for it showed a grasp of the fundamental problem presented. 

Sub-Section 6. Prize offered by the Star Manufacturing Company for a set of 
six Designs for Decoration of Side Panels of Baby Carriages. 

The award is as follows 

A Prize of /lo to Miss Honor Howard-Mercer, Guildford School of Art. (No. 
980.) 

The entries were only few in number, doubtless owing to the subject being new. 
Two of the designs are not suitable for the purpose in view, though they could be 
applied to other trades, and arc quite good in themselves. 

Tile third entry (No. 980), shows a grasp of the subject from a utility as well as 
artistic standpoint, and this secures the prize offered. 

If the subject were developed more on these lines in subsequent Competitions, 
there would be more scope for prize-giving. 

Section IV, — Book Production. 

Sub-Section 1. A Title-page set from type, with or without printers' ornaments* 

[The book prescribed in each Sub-Section was ** Westward Ho I " (Crown Quarto).] 

The awards are as follows : — 

A Prize of 4s. to David C, Shand, London School of Printing 8c Kindreds 
Trades. (No. 1411.) 

A Prize of £’^ 3s. to each of the following : — 

John F. Adams, London School of Printing 8c Kindred Trades. (No. 1785.) 

Herbert G. Newman, London School of Printing 8 c Kindred Trades, (No. 
1342.) 

Highly Commended : 

William H. G. Adams, London School of Printing & Kindred Trades. (Nos* 
1179 and 1182.) 

E. Thurston Lewis. London School of Printing & Kindred Trades. (No. X299,\ 

David C. Shand, London School of Printing 8 c Kindred Trades. (No. 1413.^ 

Commended : 

Peter Carruthers, 6, Hughenden Road, Hotfield, Bristol. (Nos. 499 and 
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Sub-Section 2. A Contents page, set from type. 

The awards are as follows : — 

A Prize of £6 6s. and a Prize of £4 4s., to George L. Riddell, London School of 
Printing & Kindred Trades, for Nos. 1779 and 1778 respectively. 

.An Owen Jones Medal is also awarded to George L. RiddMl. (Nos. 1779 and 

Highly (.'onimended : 

I'rancis Doherty, London School of Printing & Kindred Trades. (No. 1222.) 

(loorge L. Riddell, London School of Printing & Kindred Trades. (No. 1777.) 

Commended : 

Alfred J. Bouch, London School of Printing & Kindred Trades. (No. 1770.) 

Frederick C. Errington, Camberwell School of Arts & Crafts. (No. 1577.) 

Sub-Section 3. Three pages of text, set from type. 

The awards are as follows : — 

A Prize of £4 4s. to George L. Riddell, London School of Printing & Kindred 
Trades. (No. 1772.) 

A Prize of £;^ 3s. to each of the following : 

George L, Riddell, London School of Printing & Kindred Trades. (No. 1774.) 

David C. Shand, London School of Printing & Kindred Trades. (No. 1415.) 

Highly C ommended : 

George L. Riddell, London School of Printing & Kindred Trades. (No. 1773.) 

David C. Shand, London School of Printing vS: Kindred Trades. (No. 1416.) 

Commended : 

George L. Riddell. London School of Printing Kindred Trades. (No. 1775.) 

The Judges aie impressed with the increasing interest taken in Sub-Sections 
I, 2 and 3. Every year shows an increase in the number of entries, and what is 
more pleasing, a higher standard of craftsmanship. The section representing the 
contents page and text matter is worthy of special attention. Many specimens 
submitted showed original ideas of treatment, and a high standard of technique. 
Great difficulty was found in adjudicating these sections. 

It was rather disappointing to find a number of exhibits which could not in any 
way be interpreted as title pages. They were more in the nature of a commercial 
circular, printed in two or three colours. Those entering for these C ompetitions 
should make a study of title pages of a good standard. 

There seems to be a general tendency to view the crompetitions from the point 
of view of what is required in the publication of " special editions." Competitors 
should bear in mind the character of the book which they are producing. " Westward 
Ho ! " is essentially what may be called an ordinary or common novel, but only 
one competitor seemed to have had this point in view. In the contents pages 
some good examples were shown, but competitors should bear in mind the purpose 
of a contents page, which in all instances should be legible in its design and 
composition. 

Some specimens were quite unsuitable for exhibition, and the notice of the 
competitors should be drawn to the rules of the Competition. In certain instances 
lay-outs were submitted, and others with hand work introduced. Such are 
ineligible. Further, it is not desirable tliat the same setting with an initial in 
a different colour should be submitted as a separate entry. 
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Competitors should understand the purpose of the Competition, which is for the 
improvement of book production. Originality of treatment is the main con- 
sideration. Many excellent examples were submitted, but frequently they were 
copies of well-known puVdications. 

Suu-Section 4. Draivings in black and not more than two tints of (a) a head-piece : 
(b) tail- piece ; {c) thumb-nail illustration, suitable to the size of the page. 

No awards were made in this Sub-Section. 

Any head-piece or tail-piece must, above all things, be of a suitable weight for 
the type to produce a well-balanced page. All designs in future should be sub- 
mitted with the type as a complete page or opening. 

The Judges regret that no competitor has realised either the limitations or the 
possibilities of tliis section of the Competition, and they can make no awards nor 
recommend that any of the designs should be exhibited. 

Sub-Section 5. A case for a binding in either cloth or leather. 

The awards are as follows : — 

A Prize of fz 2s. to Donald Bosher, Leicester C'ollege of Arts & Crafts, (No. 
'753 ) 

Commended : 

Charles Clilford .Mitchell, Leicester College of Arts & Crafts. (No. 1752.) 

Several candidates submitted designs for sides without backs as well. This 
should never be done, as sides and back form a complete whole. 

“ Leather working,” although possibly suitable for blotters, is cjuite unsuitable 
for any practical form of book-binding. 

The designs submitted were on the whole far too ornate, and most of them were 
unsuitable. 

Sub-Section 6 , Designs for /. nd-papers. 

The awards are as follows : — 

A Prize of £6 6s. to Miss Katie McDonald, L.C.C. Central School of Arts & 
Crafts. (Nos. 2652 and 2653.) 

A Prize of 3s. to Mi.ss jovee K. Gregory, Hornsey School of Art. (No. 2171. 

Commended : 

Miss Bertha J. Olyett, Press Art School. Forest Hill, S.E. (Nos. 1550 and 1551. 

End-papers are used to join the cover and the text, and therefore should neither 
be obtrusive nor expensive to produce. It is advisable that they should not be 
pictorial and certainly not cut in half by the joint. The de.sign hy Miss Vera F. 
Fox (No. 2841) is a good drawing in this mivSdirection. 

The wood -engraved end-papers (Nos. 2652 and 2653) the most original 
submitted ; they are well drawn and suitable for their purpose. The second prize 
of 3s. is awarded to No. 2171. mainly for the wood -engraved design 3. 

Sub-Section 7, Designs for a Jacket. 

The awards are as follows : — 

A Prize of £6 6s. to Miss Olive Francis Harris, Koval College of Art. (No. 524.) 

A Prize of £i 3s. to Miss Doris Gully, Battersea Polytechnic School of Arts & 
Crafts, (No. 2271.) 
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Highly Commended : 

Miss Daphne V. Barry, Battersea Polytechnic School of Arts & Crafts. (No. 

2257.) 

Miss Joyce Hall, Royal Albert Memorial School of Art, Exeter. (No. 555.) 

Miss Katie McDonald, L.C.C. Central School of Arts & Crafts. (No. 2654.) 

Commended : 

Miss Margaret Blundell, Liverpool School of Art. (No. 2820.) 

Miss Joyce H. Davies, Liverpool School of Art. (No. 2831.) 

Miss Margaret E, Frere, Battersea Polytechnic School of Arts & Oafts. 

(No. 2267.) 

William A. Wright, Battersea Polytechnic School of Arts & Crafts. (No. 2289.) 

The J udges desire to point out that an essential part of the design of a book 
jacket is the title, etc. Many of the designs submitted avoided this important 
and difficult problem. Several, good as drawings, were rejected on the ground 
of unsuitability, while many were too expensive to reproduce. One design by 
Miss Gwendolen Jones (No. 2416) was more suitable for an end-paper and was 
accordingly transferred to that Sub-Section. Nos. 1559 and 1560 would make 
good window bills, but would be too expensive for book jackets. 

Section V. — Pottery and Glass. 

A large number of designs for China and Earthenware wervj sent in, showing on 
the whole a good technical knowledge and generally a high standard of artistic 
taste. Unfortunately, the limits of space did not permit a large number to be 
exhibited so that it was necessary to set a rather high standard in making the 
awards, and in selecting designs for exhibition, and many designs had to be 
rejected for only minor faults. 

Competitors from districts outside the Potteries area were obviously handicapped 
by their fewer chances of obtaining technical knowledge, and the Judges recommend 
to them a closer study of what is required in small essential details, such as thickness 
of handles on cups, size of foot to obtain a good stand, and adequate knobs on covers. 
These points can easily be observed on pottery in their own homes or in shop 
windows. 

To those competitors from the Junior Department of the Burslem School of Art, 
we should like to offer words of encouragement. Their work is bright and shows 
distinct promise for the future. I 

Sub-Section 1. (China). Design for a Cup and Saucer^ Cream, and Bread and 
Butter Plate, with suitable decoration. 

The awards are as follows: — 

A Prize of £5 5s. to each of the following : 

Miss Catherine M. Brown, Watford School of Art. (No. 1898.) 

William Ruscoe, Stoke Art School. (No. 1372.) 

Commended : 

Mrs. Inez Batterbury, Blackheath School of Art, (No. 342,) 

Miss Freda M. Beardmore, Burslem Art School (Junior Dept.) (No. 2467. 

Roy S. Durber, Burslem Art School (Junior Dept.) (No. 2502.) 

Fred V, Moore, Bur^em School of Art. (No. 2449.) 

Miss May Mountford, Hanley School of Art. (No. 2189.) 

Miss Miilicent J, Taplin. Hanley School of Art. (No. 2200,) 
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A large amount of really good work was shown in this Sub-Section, the Judges 
only arriving at their decisions after carefully weighing up the technical as well as 
the artistic points. 



t l>esign for a Cup and Saucer, Cream J ug and Bread and Butter 
Plate, by Miss Catherine M. Brown. 

t Reproduced l;)y kind permission of The Pottery Gazette. 
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t Design for a Cup and Saucer, Cream Jug and Hrca<l and Rutter 
Plate by William Ruscoe. 

Designs Nos. 1 898 and 1372 were finally chosen as being of equal merit. No. 1372 
is a technically correct design, well drawn and finished. No. 1898 has a frei^iiess 
which appeals. One small point recommended to the designer is that the cream jug 
is a little unfinished at the top. Both look like saleable designs. 

f Reproduced by kind permission of Th9 Pottery Gazette, 
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No. 342 is a pretty design using heather as a motive, while Nos, 2502 and 2476 
are both good. No. 2449 would make an attractive children's set, but is not so 
good for a general tea set. 

Nos. 2052-7 (John Buchanan, City of Oxford School of Art), are very well drawn, 
but technically not sound ; the narrow borders are probably too miniature and 
complex, whilst the heraldic lion design would be extremely difficult to apply to the 
tea cup or jug. We recommend this designer to try the effect of bending a piece of 
thin tracing paper round a shape sucli as the cup he shows ; he would find too many 
creases occurring in the paper. 

Sub-Section 2 (China). Design for u prniUcal shaped Teapot, with smtable 
deroYation . 

The awanls are as follows : - 

\ Fri/e of f,^ 5s- to William Ruscoe, Stoke Art School (No. 1374.) 

( oiu mended : 

Albert Capex . Ihirslem Art ScIkkjI (Junior Dept.) (No. 2491.) 

William Hargreaves, Jhirslem Art Sclu)ol (Junior Depil.) (No. 2520.) 

Dtorge Tams, Burslein Art School (Junior I)i‘pt.) (No. 2587.) 

Some competitors placed the spout too high, which would allow the tea to pour 
over the top of the pot before coming out of the spout, or too low, which would not 
allow the pot to be filled before running out of the spout. Some made the knob on 
the cover so small that it would hardly serve its purpose, or would easily be knocked 
off. 

No. 1374 wius selected for an award, because it most satisfied requirements. It 
was well drawn, with capable handle and knob and with steady base, and would 
not upset easily. 

Others, such as Nos. 248(i-249i, would make good teapots for cafe or restaurant 
use, being strong in the handle and spout, but knobs are generally too small or weak. 

Sub-Section 3 (E vrthenwahi:). A Dinner Plate and Vegetable Dish, of simple 
design, with suitable decoration. 

riie awards are as folluxvs: 

Highly Commended : 

Miss Doris Farton, Hanley School of Art. (No. 2191.) 

Miss Millicent J. Taplin, Hanley School of Art. (No. 2201.) 

Many really good designs were shown, but some were spoiled by the shape of the 
vegetable dish. Some competitors made it so shallow that it could be better used 
as a bacon dish than for vegetables. Others made the knob on the cover too thin 
at the contact point, or much too small for the grip. 

Nos. 2191 and 2201 are both well drawn designs and are highly commended. 

Sub-Section 4 (Earthenware). A Vase, not more than i2in. in height, with 
decoration suitable for either China or Earthenware. 

Hie awards are as follows : — 

A Prize of £$ 5s. to Miss Doris Parton. Hanley School of Art, (No. 2 196.) 
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Commended : 

Mrs. Inez Batterbury, Blackheath School of Ait. (No. 345.) 

Albert W, Nixon, Burslem Ait School (Junior Dept.) (No. 2555.) 

Victor G. Skelleni, Hanley School of Art. (No. 2199.) 

Miss Millicent J. Taplin, Hanley School of Art. (No. 2202.) 

This Sub-Section is, perhaps, the weakest in the pottery designs, though some good 
designs are shown. Some competitors do not seem to realise that a vase should have 



t Design for a Vase, by Miss D. Parton. 


a foot wide enough to allow it to stand without being easily pushed over. Others 
have shown the design as if it was for a fiat surface instead of a round base, lines 
sometimes not following the contour but coming straight down. 

No. 2196 was finally chosen as showing the most originality. 

To conclude : Many of the competitors show by a general similarity of design 
that “ the factory " has had a large influence on the styles produced. To these we 
would recommend more study of the best pottery in Museums, to try to get more 
variety, by using other methods of producing artistic results, thus widening their 
technical knowledge and perhaps attuning newer effects than those with which they 
are immediately surrounded in the factory, 
t Reproduced by kind permissiicn of Ths Pottery Gazette, 
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t Design tor a Wine-glass, a Tumbler and a Decanter by I-eonard Green. 

Sub-Section 5, (Glass). A Service of Glass a Wine Glass, a Tumbler and 
a Decanter) of good form, with or without decoration. 

The awards are as follows : — 

A Prize of ;^io 10s. to Leonard Green, Wordsley School of Ait and Technical 
, Institute. (Nos. 1936 and 1938,) 

Sub-Section 6. (Glass). A Centre Piece for table decoration, not exceeding 
in height, with decoration suitable for cutting, and Vases to match. 

The awards are as follows : — 

A Prize of ;^io los. to Leonard Green, Wordsley School of Art & Technical 
Institute. (No. 1933.) 

H ighly Commended : 

Leonard Green, Wordsley School of Art and Technical Institute. (JNos. 1 931 ^ 

1932, 1934* and 1935 ) 

t hepfoduced by kind permission of The Pottery Gazette . 
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The designs submitted were disappointing both in number and in originality. The 
Judges cannot understand why wider interest is not taken in the glass district and 
why students do not try to strike out more original ideas. The designs exhibited 
are of the type that one can see in nearly every trade catalogue. The designs sent 
in by Leonard Green stand out as the best in Sub -Sections 5 and 6 

Section VI. — ^Misceixaneous. 

Sub-Section i. Prizes offered by the Empire Marketing Board for a Design for 
a Shop Window Bill. 

The awards are as follows : — 

The First Prize of £2.^ and the Second Prize of £10, are divided equally between 
Miss Nita Worth, Bournemouth School of Art. (No. 2124 ) 

William Grundy, Halifax School of Art. (No. 1993 ) 

The Third Prize of £$ to Michael L. P. Reilly, Elmhurst, Lichfield Road. Four 
Oaks, near Birmingham. (No. 241.) 

Commended : 

Miss Astrid Barlow, Manchester Municipal School of Art. (No. 2692.) 

Miss Kathleen M. Cooper, Nottingham School of Art, (No. 2936.) 

Miss Phyllis Jones, Sheffield College of Arts and Crafts. (No. 2146.) 

Eric Moss. Liverpool School of Art. (No. 2867.) 

Raymond V. Robert, 16, Chinley Avenue, Moston, Manchester. (No. 687.) 

In the opinion of the Judges, Nos. 1993 and 2124 are of equal merit, and the first 
and second prize are divided equally between them. The quality of the work- 
manship in No. 2124 is equalled by the clarity of No. 1993. The third prize of £^ 
is awarded to No. 241 for the originality of the design and the treatment of the 
pictorial portion. The lettering, both in placing and execution is not sufficiently 
good. No. 2936 is commended for its poster qualities, but the drawing is crude and 
lacking in quality. No. 2692 is commended for originality of design. The lettering, 
however, is poor and inconspicuous. No. 687 is commended for its lettering. 
No. 2867 is commended for its ingenuity, but is somewhat spoilt by its colouring. 
No. 2146 is disqualified for not conforming to the regulations, but is commended as 
having merit. 

Sub-Section 2. Prize offered by Messrs. Simpson and God, lee. Lid., for design for 
a Poster advertising " Bcvis Fabrics.*’ 

The Prize of 50 guineas was divided and awarded as follows : 

A Prize of £21 to Charles Dean. Liverpool School of Art. (No. 2833.)^ 

A Prize of £15 15.S, to each of the following : 

Miss Amy Ayres, Wick Studio, Hove. (No. Tqbb.) 

McKean E. Tatchell, 135, Upton Park Road, Forest Gate. E.7. (No. 1453.) 

Highly Commended : 

Miss Barbara Beaumont, Brighton Municipal School of Art. (No. 1 196.) 

Miss D. Bullock, King Edward VH School of Art, Newcastle-on-Tyne. (No. 7.) 

Miss G. M. Dickinson, L.C.C, Hammersmith School of Arts and Crafts. (No 
2073.) 

Miss Winifred Forgan, L.C.C. Central School of Arts and Crafts. (No 840 ) 

Miss Marjorie Kershaw. Liverpool School of Art. (No. 2858.) 

John Gordon Smith, Manchester Municipal School of Art. (No. 2778.) 
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Commended : 

Sydney Arrobus, 50, Guilford Street, W.C.i. (No. 349.) 

Francis M. Baker-Smith, Cambridge University School of Architecture. (No. 
252.) 

Miss Agnes Duguid, International Correspondence Scliools, Kingsway, W.C.i. 
(No, 1251.) 

Miss Anne Gilchrist, Grosvenor School of Modern Art, 33, Warwick Square, 
S.W. (No. 1554-) 

Miss Olive F. Harris, Royal College of Art. (No. 525.) 

.Miss M. O. Lilley , Battersea Polytechnic School of Arts and Crafts. (No. 2275. ) 
Miss Barbara Stubbs, Royal College of Art. (No. 2994.) 

There was a gratifying number of entries for these prizes, and the best of them 
reached a good standard of excellence, although there was not a great deal of 
originality of ideas. 

The Judges felt that there was nothing of such outstanding merit as to justify the 
award of tlie fifty guineas in one prize, and they have divided the amount as shown 
above. 

Sub-Section 3. Prize offered by Messrs. C. C. Wakefield Co., Ltd., for Poster 
or Showcard advertisivg Wakefield Castrol Motor Oils. 

The Judges were unable to recommend that the full prize of /50 should be given, 
but the following awards were made : — 

A First Prize of £20 to Dr. John Duguid, 13, Manor Place, Cults, Aberdeen. 
(No. 1254.) 

A Second Prize of £15 to Francis H. Bramwell, Sheffield College of Arts and 
Crafts. (No. 2130.) 

Three equal Prizes of ;£5 each to 

Henry W. Collins, Colchester School of Arts and Crafts. (No. 1557.) 

Arthur Morrison, Liverpool School of Art. (No. 2866.) 

William Southon, Manchester Municipal School of Art. (No. 2780.) 

Highly Commended : 

Miss May Bilbie, Nottingham School of Art. (No. 2918.) 

Joseph P. McCrum, Royal College of Art. (No. 1316.) 

Commended : 

Robert H. Fraser, Dunedin School of Art, New Zealand. (No. 2600.) 

Harry Helliwell, Halifax School of Art. (No. 2001.) 

Frederick G. Osborne, Margate School of Art. (No. 1814.) 

This competition brought forth very little of real originality. Many of tlie designs 
were reproductions of well-known themes, while others had only the merit of their 
technique. 


Sub-Skction 4. Prize offered by Henley's Tyre Rubber Co., Ltd., for Design 
^or a Poster advertising the Company' s Pneumatic Motor Tyres. 

The Judges recommend tliat the ;^50 Prize vshould be divided and three Prizes of 
,6H) i()s. each awarded to the following : — 

Thomas S. Burrows, Nottingham School of Ai*t. (No. 2922.) 

Geoffrey L. Rudd, Nottingham School of Art. (No. 2957.) 

Noel Syers, Goldsmiths’ College School of Art (University of London). (No, 
1071.) 
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Commended ; 

Cecil Cooke, AJcourt, Sandy Lane, Cheam, Surrey. (No. 22.) 

Eugene Fancott, Liverpool School of Art. (No. 2840.) 

Miss Doris Gully, Battersea Polytechnic School of Arts and Crafts. (No. 2273,) 

John Nicolson, 16, Uffington Road, S.E.27. (No. 1343.) 

Frank H. Pavely, L.C.C. Hackney Technical Institute. (No. 225.) 

Roland Wigginton, 144, Hertford Road, De Beauvoir Town, N.i. (No. 419.) 

It is recognised tliat the subject set is ditiicult, but tlie Judges found the level of 
originality low and the technique in a large proportion of the entries rather poor. 
The prize was divided because not one sketch showed sufficient originality of idea or 
treatment to justify the award of the full prize. The entries commended were 
commended for " Workmanship,"' ratlier than for originality or advertising value. 

Suh-Section 5. Prize offered by Messrs. W. 1 . Henley’s Telegraph Works Co., 
(Ud., for a Design for a Showcard advertising the Henley Wiring System. 

Tiie Judges were unable to recommend that the full Prize of £2^^ should be given, 
but a Prize of £10 was awarded to 

r^ercy Bamberger, “ Broadway," Chapel Lane, Frodsham, Clieshire. (No. 159.) 

This competition attracted only eight entries, not one of which fulfils the require- 
ments of the competition. None of the designs would make a showcard suitable to 
" Advertise the Henley Wiring System/' In most cases the entrants have a wrong 
idea of what is wanted, and have submitted designs which have no reference to the 
electric wiring of buildings. Telephones, Telegraph Wires and Switches have been 
introduced. The subject is probably a difficult one, and in a future competition the 
donors will give an outline of the requirements for a showcard for the subject. 
Mr. Bamberger's design came nearest to the object to be secured. 

Sub-Section 6. (i) Prizes offered by Messr.s. /. S. Son^, IJd.,/ot a Postei 

advertising Fry's Breakfast Cocoa. 

Tlie awards are as follows : — 

A. First Prize of /lo los. to Frederick B. Hayes, Bath School of Art. (No. 945.) 

A Second Prize of £y 7s. to Miss Edna Oakden, Manchester Municipal School of 
Art. (No. 2756.) 

A Third Prize of £'5 5s. to < k-orge F. Lunt, Liver})ool School of Art. (No. 2862.) 

Highly Commended ; 

Miss Mary Caine, Nottingham School of Art. (No. 2927.) 

Frank Hilton, International Correspondence Schools, Kingsway, W.C.2. (No. 
952.) 

Daniel McKay, c/o Wallace, 19. Langside Road, Glasgow, S.2. (No. 1019.) 

< 'ornmended ; 

Stanton H. Elliott, Liverpool School of Art. (No. 2837.) 

The majority of competitors do not seem to have realised that the purpose of a 
poster is to give a message in a flash. They ought to keep in view that confusion in 
design and lettering destroys the value of a design as a poster. The tliree winning 
designs are thoroughly competent both in design and colour. 

Sub-Seciton 6. (2) Prizes offered by Messrs. J, S. Fry Sons, Ud.Jor a Design 
for a Showcard advertising Fry's Easier Eggs. 
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Tlie awards are as follows : - 

A Prize of £10 los. to Leonard Towers, Liverj^ool School of Art. (No. 2897.) 

A Prize of £7 7s. to Miss Mary Caine, Nottingham School of Art. (No. 2929.) 
A Prize of £$ 5s. to Fred Clay, Bradford College of Arts and Crafts. (No. 2020.) 

Highly Commended : 

Harold Hemingway, Rochdale School of Art. {No. 1837.) 

Miss J ennie Whitham, Leeds College of Art. (No. 1681 .) 

( ommended : 

Miss Molly ('lulton-Price, Bath School of Art. (No. 637.) 

Miss (Gladys Rees, West Deeping, near Peterborough. (No, 207.) 

This work as a whole was rather disappointing, owing to its lack of simplicity. 

( ornpetitors in this Sub-Section should remember thnt the function of a window 
showcard is simply to direct attention to the goods near which it is placed amongst 
coni])eting attractions. 

Sub-SJ’A; 1 ION 7. ( I ) Prices ojfered by Messrs. W. McKenzie 6- Co., Lid., for Designs 

for Christmas Cards. 

TJie judges were unable to recommend that tlie full Prizes should be given, but 
tlie following awards were made :-~ 

A Prize of ;^io to Henry W. Wallwork, *’ Netiierleigh," Middlewich Road 
Holmes Chattel, Cheshire. (No. 1138 (b).) 

A Prize of £^ for each design to the following : 

Miss Kna H, Fabian, 15, Florence Park, Redland, Bristol. (Nos. 2672 and 
'^d73«) 

M iss M arian Peck . Shelheld College of Arts and Crafts. ( Nos . 2 1 5 1 and 2 1 5 2 . ) 
Miss Isabel Saul, Bournemouth School of Art. (No. 2122.) 

A Prize of £;^ to Miss Fna H, F'abian. 15, Florence Park, Redland, Bristol 
(No. 2675 (a)). 

A Prize of £2 for each design to the following : 

Miss Kathleen Atkins, Royal College of Art. (Nos. 1184 (d) and 1184 (f)). 
Miss Berenice Butler, Popplestoncs, Trimley St. Mary, Ipswich, Suffolk. 
(Nos. 429 and 431.) 

Miss Joyce Mercer, 13, Ranmoor Park Road, Shefiield. (No. 219.) 

Miss Maty Mordle, Nottingham Correspondence College for Applied Designs 
(No. 1806 (a)). 

Tlie competition as a whole was interesting, but there were not three outstanding 
designs to merit award of prizes as originally offered. The prize money, tJierefore, 
was divided amongst tlie best as sJiown above. 

Sub-Skciion 7. (2) Prizes offered by Messrs. W. McKenzie iS- Co., Ltd., for Designs 
tor pcincy Calendars. 

The Judges were unable to recommend tliat the full Frizes should be given, but 
the following awards were made ; — 

A Prize of £^ 5s. to each of the following : 

Miss Ena H. Fabian, 15, Florence Park, Redland, Bristol. (No. 2676.) 
Raymond V. Robert, 16, Chinley Avenue, Moston, Manchester. (No, 689 ) 
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A Prize of ^3 3s. to each of the following : 

John Buchanan, Oxford School of Art. (No. 2030.) 

Miss Marjorie Carter, Leeds ('ollegc of Art. (No. t()00.) 

Miss Marianne Edwards, 78, Onslow (Jardens, Miiswell Hill, N.io. (No. 38,) 

The competition fell entirely short of its aim, and it was impossible to award 
tlie maximum prizes. Tlie above designs, liowevcn, have sonn* nuTit. 

Sub-Section 8. Prizes offered hy Messrs. H odder 6- Stoughton, Ltd,, for three 
Hodder 6^ Stoughton Designs for advertisements in the Press. 

(t) Design for Novels (2) Design for General Books. (3) Design for Religious Books. 

The Judges were unable to recommend that the three full Prizes of 5s. should be 
given, but the following awards were made : — 

A Prize of ^3 3s. to Thomas H. Jenkin, A.K.C.A., 3, Stafford Street, Dunedin, 
New Zealand. (No. 212.) 

A Prize of fji 2S. to each of the following : 

James L. Carstairs, T5d, Avonmore Road. W.14. (Nos. 61 to 63.) 

Brian M. Gilks, International Correspondence Schools, Kingsway, W.C. 
(No. 93.) 

Highly Commended 

Miss Mary Caine, Nottingham School of An. (No. 2931.) 

Richard Mallett, I^owostoft School of Art. (No. 1789.) 

t ommended : 

Bernard Griffin, 40, Roland Road, Handsworlfi, Birmingham. (Nos. 513 to 

516-) 

The competitors have not grasped the puq)ose of this competition. Most of the 
designs incorporate hackneyed symbols, and, with few exceptions, shew no original 
conceptions, and have not grasped the initial commercial requirements. In the 
religious designs competitors have failed to appreciate the need for catholicity of 
expression. 


Sub-Skctton 9. Pnze offered by Messrs. Catesbys, IJd., for a Design for a Booklet 
Cover of Catesbys' Cork Lino. 

The awards are as follows : - 

A Prize of £y 7s. to George I . Yarnell, 450, Upper Richmond Road, Richmond, 
Surrey. (No. T171.) 

A Prize of £s 3s. to Miss Violet Stacey, Letchworth C.C. Elementary School. 
(No. 705.) 

Commended : 

Arthur J. Cooper, 64, Grove Avenue, Twickenham, Middlesex. (No. 789), 
for novelty of idea in the method of display. 

Miss Honor Howard-Mercer, Guildford School of Art. (No. 979.) 

All the designs submitted were creditable, and the candidates appear to have 
grasped the main ideas of the competition. 
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Sub-Section 10. (i) Prizes offered by Messrs, Joseph Nathan 6* Co,, Ltd,, for a 
Design advertising Glaxo or Glax^ovo. 

The awards are as follows : — 

A First Prize of £2^ to George H. Tomlinson, Manchester Municipal School of 
Art, (No. 2787.) 

A Second Prize oi £^ 5s. to Miss Barbara Shipley, Nottingham School of Art. 
(No, 2962.) 

Highly Commended : 

Miss Eleanor M. East, Brighton Municipal School of Art. (No. 47.) 

Miss Barbara Shipley, Nottingham School of Art. (No. 2960,) 

Commended : 

George H. Tomlinson, Manchester Municipal School of Art. (Nos. 2785, 2786, 
and 2788.) 

George H. Tomlinson's design (No. 2787) was selected for first prize because it 
shews what the food does or the result from taking it. In contrast, No. 47 shows what 
the food is composed of. The bulk of people are influenced to purchase a food by 
results ; if, however, they were purchasing a motor car or an incubator, mechanical 
details of construction would be important. For instance, with a baby food, most 
mothers have not ihe knowledge of what a baby food should be, nor have they much 
knowledge of what a baby .should have; this is also true of adults. That Glaxovo 
IS composed of highly nutritive constituents, easily digested, quickly prepared, is not 
as strong a selling point as that it will provide sleep for the sleepless, feed jangled and 
starved nerves, or provide a quickly prepared supper dish. In effect, what the food 
does is the primary sales point ; what it is composed of the secondary one, and this 
has been the fundamental basis on which the Judges have made their selection. 


Sub-Section ii. Prizes offered by Messrs, Hou^ntree 6- Co., Ltd,, for a Window 
Display Piece, 

The Judges were unable to recommend that the full Prizes should be given, but 
the following awards were made : — 

A Prize of ;£io to Harold Kenneth White, Blackhcath School of Art and Crafts. 
(No. 1465.) 

A Prize oi £^ to Miss Daphne Barry, Battersea Polytechnic School of Arts and 
Crafts. (No. 2256.) 

Commended ; 

Miss Grace M. Haw^kins, ' Ravenliurst,"' Westgate-on-Sea, Kent. (No. 920.) 

In connection with the design for a Window Display Piece, the two previous 
Competitions proved to be more or less in the nature of an educational period in so 
far as this section of art work was new to most students. This year a large number 
of applications was received for references and photographs, and it was anticipated 
that an increased number of designs would be submitted, but this was not the case, 
and 20 only were received. The designs this year were a little better than in previous 
years, but no entry merited first prize. The Judges, however, awarded consolation 
prizes as shown above. 
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GENERAL NOTE. 

Defartme^nt of Scientific and Industrial Research — ^Building Hesbarck 
— Bulletin No. 5 — ^The Properties of Breeze and Clinker Aggregates 
and Methods of Testing their Soundness. — Since the publication more than 
a year ago, of a report upon the general properties of breeze and clinker and their 
use as concrete aggregates, work has b^n in progress at the Building Research 
Station on the causes of failure experienced with concrete made with these materials. 
In this Bulletin a survey of these causes is presented in non-technical language, 
and two simple methods of testing the soundness of breeze and clinker aggregates 
are given. These tests have been designed for use on the job, without the aid 
of laboratory apparatus. It is hoped that these tests may help to minimise failure 
and to assist the builder to select and use with confidence a cheap material, which, 
if free from harmful constituents, possesses properties which make it suitable 
for a number of purposes. A complete account of the investigations upon which 
this Bulletin is based will be published as a separate technical paper. The Bulletin 
may be obtained, price 6d. (postage extra), from H.M. Stationery Office. Adastral 
House, Kingsway, London, W.C.2, or through any bookseller. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, December 17. -Architects, Royal Institute of 
British, 9, Conduit Street, W. 8 p.m. Mr, Basil 
lonides, " Modem Glass.” 

Geographical Society, at the Aeolian Hall, New Bond 
Street, W. 8,30 p.m. Papers to mark the Bicen- 
tenary of Captain Cook, including an appreciation of 
his life written by Sir Henry Newbolt. 

Mechanical Engineers, Institution of, Storey’s Gate, S.W, 

6.30 p.m. Mr, J. R. Duggan, ‘‘Suction Gas as an 
Automobile Engine Fuel.” 

North-East Coast Institution of Engineers and Ship- 
builders, Bolbec Hall, Newcastle-upon-Tyne. 7.15 
p.m. Mr. John Neill, ” Could the Method of Conduct- 
ing Measured Mile Trials be Improved ?” 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. Maj.-Gen, Sir Frederick Maurice, 
*'* AUenby’s Campaigns in Palestine.” (Lecture 11 ). 

Tuesday, December 18. .Anthropological Institute, 52, 
Upper Bedford Place, W.C. 8.30 p.m. Miss R. M. 
Fleming, “ A Study of Growth in Children : its 
Ethnological and Educational Significance. An 
Analysis of Six Years’ Consecutive Measurement.” 

Civil Engineers, Institution of. Great George Street, S.W. 
6 p,m. Mr. J. H. Nicholson, ” The Reconstruction of 
the New Holland Pier,” 

Heating and Ventilating Engineers, Institution of, at 
Milton Hall, Deansgate, Manchester. 7 p.in. Mr. A. 
B. Crompton, ” Dn^ing in Laundries.” 

Manchester GeograpKical Society, r6, St. Mary’s 
Parsonage, Manchester. 6 p.m. Mr. Charles East- 
wood, ” Corsica . Napoleon’s Beautiful Island Home.” 

Meclanical Lngineeis, Institution of, at the 
Hotel, Birmingham. 6.30 rmi. Dr, H. W. iwift. 
Power 'Innsmission by Beits: An Investigaticn 
of Ft ndrm ntals,” 

Statistical Society, at the Royal Society of Arts, Adelphi, 
W.C. 5.15 p.tn. Mr. H, E. Soper, “ The Interpreta- 
tion of Periiklicity in Disease lYevalence.” 

Transrort, Institute of, at the Institution of Electrical 
Erigmeers. Savoy Place, W.C. 5.45 p.m. Mr. H. J. 
Butler, ” Commercial Motor Vehicles, their Varieties 
and Uses.” 

At the Queen’s Hotel, Binuingham. 6 p.m. Mr. A, 
Drysdalc Wilson, ** The Eliminaticxi of Street 
Aeddents.” 

Wednesday, December xq.. Civil Ettgineers, Institution 
of. Great George Street, S.W, 6.30 p,m, Mr. I, 
W, G, Freeman, ** The Harbour Improvement Scheme 
at St. Peter Port, Guemsey.” 

El^trical Engineers, Institution of. at the Cleveland 
Technical Institute Middlesbrough. 7 p.tn. 

Geological SodetVi Burlington House, w, 3.30 
Jri)f. W T, ^gh, ^‘The Geology of the Dwrict 
Uan-y-Mawdd^ 1^ LmusmbBsti/' 

Mechanioal Enghaem. Institution of. at the Temleal 


School, Lincoln. 6.30 p.m. Mr. H. R. Ricardo, 
” li't‘mal-' « mbustion Fn incs.” 

Meteorological Society, 49, Cromwell Road, S.W. 5 p.m. 

(1) Mr. L. H. G. Dines, “ 1 he Dines Float Barograph ” ; 

(2) Dr. J. Glass*^ oole, *' The Distribution of the Average 
Seasonal Rainfall over Europe.” 

Microsco; ical Society, 20, Hanover Square. 7.30 p.m. 
(i) Messrs. E. Heron-Alien and A. Earland, ” Some 
Further Notes on the Pegididae ” : (2) Prof. E. Ghosh, 
” A New Parasitic Ciliatc from the Intestine of the 
Bengal Monkey {Macacus rhesus),'* 

Thursday, December 20. .Chemical Society, Burlington 
House, W. 8 p.m. (x) Messrs. C. K. Ingold and C. 
C. N. Vass, ” Influence of Poles and Polar Linkings on 
the Course Pursued bt’ Elimination Reactions. Part 
11 . Mechanism of Exhaustive Methylation.” (con- 
tinued). (2) Messrs. G. W. Fenton and C. K. Ingold, 
” Influence of Poles and Polar Linkings on the Course 
pursued by Elimination Reactions. Part III. A 
Decomposition of Dialkylsul ihones.” (3) Messrs 
G. T, Mori.an and R. A. S. Castell, Researches on 
Residual Afhnity and Co-ordination. Part XXXI. 
Molybdyl bis* 5 “diket ones.” (4) Messrs. G. T. Morgan 
and F. H. BurstaJl, *' Interactions of Selenium Oxy- 
chloride and Phenols.” (5) Messrs. C. K. Ingold ami 
E. Kothstein, ” Influrnce of Poles and Polar Linkmg.s 
on Tautotnensm in the Simple Ibree-Carbon System. 
Part 1. Kxieriments illustrating Prototropy and 
.^ionotropy in Trialk>l ropenylammonium Deriva- 
tives.” (6) Mr, S. Sugden, ” The Paraobor and Chcim* 
cal Constitution. Part X. Sunglet Linkages iu 
Chelated Coordination Compounds.” 

Electrical Engineers, Institution of, l^voy Place, W.C, 

S.30 p.m. Commemoration of the Jubilee of tbr 
Incandescent Electric Lamn. Lecture by Mr. Jamci- 
Swinburne, F.K.S,, on Sir Joseph Swan’s work. 

6 p.m. Missrs. E. B, Wedmore, W. B. Whitney, and 
C. £. R. Bruce, '* An Introduction to Research^ on 
Circuit Breaking.” 

Mechanical Em^ineers, Institution of, at the Queen’- 
Hotel, Binningham. 6.30 p.m. 

At the En;^ineer8’ Llub, Manchester. 7.x 3 pjm. Mj 
E. G. Herbert, ” Machinability.” 

Mining and Metallurgy, Institution of, at Burlington 
House, W. 5.30 p.m. 

At the Victoria and Albert Museum, South Kensington. 
S-W. 5.30 p.m. Mr. Eric Macltg»n, “ Beminrand 
the XVflth Century.” 

Friday, December ax.. British Electrical Devdorxnent 
AMOCiation, at the RoysJ Society of Arts.^ Aoelphi. 
W.C. 7.30 p.m. Mr. J . E. Tapper, ** HJ» Hu^ 
I^uchase in Electrical X>evelopfiiieot Schemes.” 
Empire Society, at the Hotel Victmia, Northitntetewd 
.Avenue, W,C. 3 p.m. Mr, Paul Edmonds, ” Bunn • 
and the Burmese.^* 




JOURNAL OF Tffii 
ROYAL SOCIETY OF A%Xa 

No, 3970. VOL. LXXVII. 

FRIDAY, DECEMBER 21st, 1928 . 


All communications for the Society should he addressed to the Secretary, John Street, 

Adelphi, W,C. (2.) 

NOTICES. 

DR. MANN JUVENILE LECTURES. 

Under the Dr. Mann Trust, Captain Sir Arthur Clarke, K.B.E., Elder 
Brother of Trinity House, will give two lectures for cliildren on “ Ships and 
Lighthouses " at 3 on Thursday, January 3rd, and Thursday, January 

loth. The lectures will be fully illustrated by lantern slides. The syllabus 
of the lectures is as follows : — 

Lecture 1 — 1'he Story of the Ship.— ’i'his will tell the story of the ship, 
from the far oft times of the British coracle down to the present day. The 
slides w'ill show the development of the merchant ship and tlic battleship, 
including at the close the great Atlantic liner and the super Dreadnought. The 
story will tell how our life in the.se islands “ rose not, grows not, conu‘s not save 
by the sea.” 

Lecture IL LiGHrnousKS.— This will tell how the lighting of our coasts 
began, how it has grown, and wdio directs it. It wall describe, the lower, the 
illuminant, the changes from coal and w^oocl in an open bra?ier to oil and 
electricity, and the coming of directional wireless. It will deal witli the lives 
of the w^Ttchers in the lonely rock lights, and show the service that the lighthouse 
keeper and lightshipman render to the sailor. 

Special tickets are required for these lectures. A sufficient number to 
fill the room will be issued to Fellows in the order in which applications are 
received, and the issue will then be discontinued. Subject to these conditions 
each Fellow is entitled to one ticket admitting two children and one adult. 
Fellows who desire tickets are requested to apply to the Secretary at once. 


COUNCIL. 

A meeting of the Council was held on Monday, December 10th. Present : — 
Sir George Sutton, Bt., in the Chair ; Sir Charles H. Armstrong ; Sir Atul C. 
[Chatterjee, C.I.E, ; Sir Alexander Gibb, G.B.E., C.B. ; Mr. John S. Highfield, 


X37 
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M.Inst.C.E., M.I.E.E. ; Col Sir Arthur Holbrook, K.B.E., M.P. ; Sir Thomas 
H. HoiiwKl. K.C.S.I., K.C.I.E., D.Sc., F.R.S.; Major Sir Humphrey Leggett, 
R.E., D.S.O. ; Sir Philip Magnus, Bt. ; Sir Francis G. Ogilvie, C.B., LL.D. ; 
Mr. Alan A. Campbell Swinton, F.R.S. ; Mr. Carmichael Thomas, and Sir Frank 
Warner, K.B.E., with Mr. G. K. Menzies, M.A. (Secretary), and Mr. W. Perry, 
B.A. (Assistant Secretary). 

The following candidates were duly elected Fellows of the Society : — 

Bradby, Anthony Strudwicke, London. 

Brice, Edward Kington, Ashton-undcr-Hill, Nr. Evesham. 

Brown, Henry J., London. 

Burgess, Edward Elman, Leeds. 

('lift, Sidney, Bloxwich, Staffs. 

Fisher, Ernest Arthur, M.A., D.Sc.,' St. Albans. 

Ganguli, S., T^aroda, India. 

Hilditch, John, Manchester. 

Hipwell, Miss Hermine Hallain, London. 

Holmes, Kenneth, London. 

Hopley, John Woodrow, London. 

Law, A. Francis, M.B., B.Sc., Kuching, Sarawa'k 

Logsdail, William, Noke, Nr. Islip, Oxford. 

Marjoribanks, Sir Cieorge John, K.C.WO., London. 

Morley, Cyril, Bakewell, Derbyshire. 

Pledger, Robert Howland, B.Sc., Ewell, Surrey. 

Poland, Eustace Bernard, Worthing. 

Rhys- J enkins, Lieut. -Colonel Griffis W., Loudon. 

Rosenblatt, Maurice C., Philadelphia, Pa.. L.S.A. 

Ross, Victor, Toronto, Canada. 

Rundell, John William, Rochester, Kent. 

Ryland. Alfred Samuel, A.R.C.A., Loo.se, Nr. Maidstone. 

Sellers, Horace Wells, B.Sc., Philadelphia, Pa., U.S.A. 

Slipper, Harold Frederick, Harston, Cambs. 

Smart, Borla.se, R.OT., R.W.A., Salcombe, De\on. 

Smith, Hely A. M., R.B.A., London. 

Tilling, E. W., Bromley, Kent. 

Tomlins, William Edward, Tutye, X’ictoria, Australia. 

Wren, Henry, Oxshott, Surrey. 

The Report of the Departmental Committee on Examinations for Part- 
Time Students was further considered. 

A letter from the Gloucestershire Rural Preservation Committee was read 
congra,tulating the Society on their action in purchasing for permanent pre- 
servation the group of cottages known as Arlington Row, Bibury. 

Dr. P. M. Evms, LL D., was appointed to represent the Council on the 
Chadwick Trust, in place of Sir Frank Baines, K.C.V.O., C.B.E., resigned. 

The Chairman of the Cotmcil, Sir William Davison, K.B.E., D.L., M.P., Sir 
PhiUp Magnus. Bt., and Mr. A. A. CampbeU Swinton, F.R.S., were ’a,pp<^t€d 
to rqjresent the Council on the Joint Committee of the Royal Sodefy of 
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Arts and the Royal College of Physicians to consider the award of the Swiney 
Prize for the best published work on Medical Jurisprudence. 

The Chairman of the Council, Sir Dugald Clerk, K.B.E., D.Sc., F.R.S., Mr. 

J. S. Highfield, M.Inst.C.E., M.I.E.E., the Hon. Sir Charles Parsons, O.M., 

K. C.B., D.Sc., F.R.S., Mr. James Swinburne, F.R.S., and Mr. A. A. Campbell 
Swinton, F.R.S., were appointed as a committee to examine the Report on the 
British Patent System, prepared under the auspices of the British Science 
Guild. 

The arrangements for the latter part of the session were considered. 

A quantity of financial and formal business was transacted. 


SIXTH ORDINARY MEETING. 

Wednesday, December I2TH, 1928. Sir Oliver J. Lodge, M.A., LL.D., 
D.Sc., F.R.S., in the Chair. 

A paper on “ Applications of Electricity to Medical Practice,” was read by 
Mr. G. G. Blake, M.I.E.E., F.Inst.P. The paper and discussion will be pub- 
lished in the Journal on January i8th. 


DOMINIONS AND COLONIES SECTION. 

Friday, December 14x11, 1928. Dr. Arthur William Hill, C.M.G., Sc.D., 
F.R.S., F.L.S., in the Chair. 

A paper on “ The Improvement of Negro Agriculture,” was read by the Right 
Hon. Lord Olivier, P.C., K.C.M.G., C.B., LL.D. The paper and discussion 
will be published in the Journal on January 25th. 


PROCEEDINGS OF THE SOCIETY. 


INDIAN SECTION. 

Monday, December 3RD, 1928. 

Sir Reginald A. Manx, K.C.I.E., C.S.I. (Member of tlie India Council), 

in the Chair. 

The Chairman said that Sir James MacKenna possessed special qualifications 
to deal with the subject of his lecture. Sir James had been for many years Agri- 
cultural Adviser to the Government of India, and President of the Agricultural 
Research Institute at Pttsa — an Institute which had done such wonderful work for 
Indian agriculture. Recently he had been a member of the Royal Commission 
on Agriculture in India. In addition to his general knowledge of agricultural 
conditions in India, Sir James had taken a special interest in the question of sugar 
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production, and it had been largely at his instance that a Committee had been 
appointed by the Government of India in igjH to go into this (luestion. Sir James 
had been appointed Chairman of that Committee. Unfortunately, other duties 
had Ccilled him away before the Committee's labours were finished, but the 
audience that evening would find that he had continued to take an interest in 
the subject. 

The following paper was then read: — 

THE INDIAN SUGAR INDUSTRY. 

By Sir James MacKenna, C.I.E. 

I think I may modestly claim that the last word on Indian sugar was 
said in the report of the Indian Sugar Committee, of which 1 was the original 
President. What, therefore, I say to you this afternoon may have a very strong 
resemblance to the report of that Committee. And, after its exhaustive 
examination of the subject in all its aspects, there is little new to add. 
But a general survey of the position in a somewhat shorter compass than that 
of the report may, I hope, serve to give an impression of the sugar industry 
of India which may be of interest. 

The Origin of Sugar Cane. 

Priiisen Geerligs, whose book, The Vi orld’s Cane Sugar Industry, Past 
and Present, is probably the most authoritative work on the subject, gives 
it as his opinion that in all probability the .sugar cane originally came from 
India, more especially from the banks of the Ganges. He adds, however 

We cannot f^e absolutely certain of this, as at the })rcscnt dny tropical 
sugar cane in its wild state is not found anywhere. 

“ The probability, however, of its originating from India is very strong, as 
only the ancient literature of that country mentions sugar cane, while we know 
for certain that it was conveyed to other countries by travellers and sailors. 

According to Hindu mythology, sugar cane was created by the famous 
hermit Vishva Mitra to serve as heavenly food in the temporary paradise which 
was organised by him fot the sake of Raja Trishanku. This prince had expressed 
his wish to be translated to heaven during his lifetime, but Indra, the monarch 
of the celestial regions, had refused to admit him. In order to meet his wish, 
Vishva Mitra prepared a temporary paradise for him, t,i,t when a reconciliation 
between the two rajas was brought about, the paradise was demolished and 
all Its luxuries destroyed except a few, including sugar cane, which was spread 
all over the land of mortals as a permanent memorial of Vishva Mitra’s miraculous 
deeds. 

" The fellow-travellers of Alexander the Great, and afterwards writers who 
made u.se of their notes, tell us of a reed growing in India which produced honey 
without the aid of bees. We also find sugar cane repeatedly mentioned as a 
tribute to the Kmperor of China from the Indian border provinces, which also 
accounts for .sugar cant' liaving spread as far as the East." 
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Box^icaj.. 

It seems hardly necessary in a paper of this kind to go deeply into the botany 
of sugar cane, a subject which has been very thoroughly investigated by many 
workers. Suffice it to say that the true sugar cane all belongs to the genus 
Saccharum, and of the numerous sub-genera only 5 . Officinamm and S, Spon- 
taneum are true sugar canes. Of these, S. Spontaneum occurs abundantly 
in the wild state in India and other parts of Southern Asia and in many of 
the Pacific Islands. According to Barber, who has studied the wild forms 
carefully and used them for crossing on cultivated kinds, this is an exceedingly 
variable species. The evidence is conclusive that the slender cultivated kinds 
of Northern India (including Uha, which attracted so much attention in Porto 
Rico because of its immunity to mosaic diseases) are nothing more than selected 
forms of this wild species. 

S. Officinamm was founded by Linnaeus on the cultivated thick-stemmed 
tropical sugar canes. It has always been held that this constituted a distinct 
species, but no wild representative of it has ever been found. It seems not 
improbable that all cultivated sugar cancs, both thick and thin stalked varieties, 
may, in fact, be descendants of the wild 5 . Spontaneum. 


Acriiage Under Cane. 

The five-yearly average of acreage under cane lor the periods 1890-01 to 
1924-25 and the annual average of the last three years in India are as follows : — 


1890-91 to 1894-95 ... 
i895-9() 1899-1900 


1900-01 

1905-06 

1910-11 

1915-16 

1920-21 

1925-26 


1904-05 

1909-10 

1914-15 

1919-20 

1924-25 

1927-28 


2,863,400 acres 
735 , 400 
•i,375,hoo 

2.385.000 

2.511.000 

2.794.800 

2.794.800 

2.950.000 


A study of these figures shows that from 1900 to 1914, when cheap imports 
of foreign sugar were pouring into India, the area under sugar cane showed 
contraction, while from 1914 onwards, as a result of the War and its after- 
effects, imports became more difficult, sugar rose in value, and the area under 
cane in India increased. 

Another point that emerges from these average figures is that, although 
the population in India has increased enormously during the last three decades, 
the area under sugar cane, from which the requirements of the country in the 
matter of gut or jaggery can be met, has only recently overtaken the acreage 
in the nineties. Meanwhile, the imports of foreign sugar have more than 
quadrupled. We have no reason to believe that there has been any appreciable 
increase in the amount of gut obtained from this acreage, and the inference 
would seem to be either that the consumption of gur per head of the population 
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is falling off or else that a large number of people do not consume gUr, but usfe 
imported refined sugar. But even if this assumption is correct the annual 
consumption of gut is enormous. In his presidential address in the section 
of agriculture at the Indian Science Congress this year Rao Bahadur Venka- 
taraman, the present sugar cane expert, analysed the Indian consumption of 
sugar and its products as follows : — 

“The annual consumption of gur and sugar combined is roughly a little 
over three and a quarter million tons, of which about 75% consists of gur and 
country sugar. Of the remaining 25% about 3-4% is crystal sugar, home-made 
iu more or less modern factories and refineries working in this country. The 
remainder, that is, between 21-22%, has to be imported each ycjir from outside, 
chiefly from Java, at a total cost of about fifteen crores of rupees.’’ 

In view of this position it is clear that the claims of improved gur manufacture 
must figure prominently in any scheme for the betterment of the Indian sugar 
industry. Research work is necessary to place this cottage industry on a 
proper and less wasteful basis, for it is improbable that it will ever entirely 
disappear from India, The subject has received some attention. The intro- 
duction of improved furnaces like the Sindewahi, the substitution of three-roller 
iron mills for the old stone and wooden mills, and the use of better boiling pans, 
have undoubtedly effected a certain amount of good, but there is much room 
for further investigation both into the process of manufacture and, in par- 
ticular, into the question of fuel. A very important side of the activities of 
any agency set up for the improvement of the Indian sugar cane industry will 
be connected with the problems of gur manufacture. 

India as an Exporter of Sugar, 

In all discussions on the Indian sugar position it is a common-place to 
emphasise that at one stage India was a considerable exporter of sugar, whereas 
latterly, and for a very large number of years, she has been an importer. The 
early records of the East India Company from 1609 onwards indicate an European 
enquiry for Indian sugar and various trial consignments are referred to. 

WEen we come to more recent years the following figures of Indian exports 
of sugar to Great Britain may be of interest : — 

In 1800 the British imports from India, expressed as raw sugar, came to 
6,023 tons ; in 1821, to 13,861 tons. Some twenty years later Indian exports 
to. Great Britain amounted to 96,875 tons ; in 1851, to 75,307 tons. The 
nefet d^ade marked great shrinkage, as the exports to Great Britain fell to 
34,800 tons only. Expansion of the industry in British Colonies under European 
managem^t and control proved a serious competitor and, in fact, ultimately 
killed the Indian trade. 

. It seems unnecessary to give the variations in export of sugar, raw or refined) 
lor any long period of years ; the present position is summarised in the.figures 
for i:$24*^5^ 1925-^6, 1926-^7. . 1 
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EXFQ^TS TO ALL DESTINATIONS. 

' 1924-25 1925-26 1926-27 

Tons. Tons. Tons. 

Sugar, both raw and refined 1,058 600 627 ’ 

Jaggery 20,002 1,924 1,487 

It will thus be seen that the export trade in sugar has practically vanished 
One may, perhaps, be permitted to question the economic soundness of the 
position when India was an exporting country, for there are indications that 
ev^en then India, instead of turning its attention to the manufacture of superior 
qualities of sugar within its own borders, was a considerable importer of the 
refined article from China and Egypt. The position would appear to have 
been that the art of refining sugar was not generally known to the people of 
India. A couple of centuries ago, therefore, India consumed a far larger 
proportion relatively of cmde sugar {giu) than it does to-day. The East 
Indian Company made strenuous efforts to develope internal trade and stop 
imports in thest* early days by meeting the demands of Bombay from the 
surplus stCK'k of Bengal, and, to faciUtate this, transit dues on sugar were 
removed and an imjx)rt duty placed on foreign sup])lies. liven with this 
[)rotection Indian sugar did not assume control of its own markets. Large 
supplies continued to pour in from Egypt and China. In later years Batavia 
and the Straits. Mauritins and the West Indies, became formidable producing 
centres and export (ts to India, wliile another disturbing factor was introduced- 
the large supplies of cheap beet sugar which apj)eared in India from Europe. 
Tlie inevitable result of all this outside competition has been a slow awakening 
to the fact that India must tuni her attention to the improvement of her own 
refined sugar if she* is to compete in this market at all. 

India as an Importer of Sugar. 

The figures for export fade into utter insignificance when compared with 
tliose of import. These show a progressive increase annually as a decennial 
review will indicate. In 1871-72 India imported about 28,000 tons of crj^stallised 
sugar ; ten years later the figure was about 49,000 tons and in 1891-92 over 
T ^5,000 tons. At the beginning of this century imports were over 275,000 
tons, consisting of equal proportions ol beet and cane sugar. In 1926-27 the 
total imports amounted to no less than 826,900 tons, of which Java contributed 
61 1 .700 tons. I understand that the figures are now even higher. The foreign 
imports of sugar have so firmly established themselves that it seems likely 
that they will be a permanent feature of the situation. This foreign compe- 
tition has always caused a certain amount of anxiety in India and the method 
of combating it has generally been by means of Tariffs. 

Tariffs. 

Until the Mutiny the general rate of import duty levied in India was 5%, but 
owing to the financial stringency consequent upon the Mutiny it was necessary 
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to increase it to 10%. In 1864 the rate was 7^%, reduced in 1875 to 5% again. 
In March, 1899, under the Indian Tariff Amendment Act, duty was imposed 
on bounty-fed sugar from foreign countries. This Act was framed with the 
intention exclusively of counter- vailing bounties paid directly or indirectly by 
foreign governments, and gave the Government of India power to impose^ 
additional duty on sugar imported into India e(iual to the net amount of bounty or 
grant paid or bestowed directly or indirectly by the country, dependency or colony 
exporting such sugar, however that bounty might be paid or bestow’ed. But 
this did not stop the influx of cheap European sugar. The closing of the 
American markets as a result of the Act of 1897, which imposed counter- 
vailing duties on bounty-fed sugar, resulted in the diversion of still larger 
supplies of European sugar to the Indian market. To counter- vail this artificial 
surplus the Tariff Amendment Act No. VIII of 1902 was passed, the relevant 
clause of which is : - 


‘ When' the rate of duty or other taxation imposed m aii\' country, dependenc) , 
or colony upon sugar not produced therein exceeds the rate of duty or otlu'i 
taxation imposed on sugar produced therein by more than tlic equivalent oi 
six francs per one hundred kilogrammes in the ca.se of refined sugar or five francs 
and fifty centimes per one hundred kilogrammes in th(' case of other sugar, 
then the Governor-General in ('oiincil may impose, in .uldition to any othir 
duty or taxation imposed by this Act or by any other Act for the time being 
in force, a special duty not exce(‘ding one moiety ol such i xcess." 

The immediate effect of this legislation was to diminish imports of sugar 
from Europe and to divert trade principally carried on with India by Germany 
and Austria, to countries which did not come within the scope of the new 
legislation. Fresh supplies of cane sugar were thus liberated, which poured 
into India. Imports of beet sugar in 1 902- 03 were only about half those of 
1901-02, while import.s of cane sugar from Mauritius, Ja\^a, and China, increased 
by more than 40%. Eventually, in December, 1903. orders were issued 
remitting the counter- vailing duties chargeable on .sugar produced, after August 
of that year, in countries which have limited their direct or indirect bounties 
on sugar and their protective duties, to the minimum peniiitted by the Brussels 
Convention of 1902. 

Before the outbreak of the Great War sugar was admitted into India free 
of all legislative restrictions except the ordinary import duty of 5% on all 
foreign goods, and the counter-vailing duties against sugar produced in or 
exported from certain countries (Denmark, Chili, Argentine Republic, Russia, 
etc.), which had not adhered to the Brussels Convention. The import duty 
was raised to 10% ad valorem in 1916, 15% ad valorem in 1921 and 25% ad 
valorem in 1922. It was converted into the present specific duty from ist 
June, 1925, and amounts to Rs. 4-8-0 per cwt. of sugar 23 D.S. and above, 
and of Rs. 4-0-0 on sugar from 8 D.S. to 22 D.S. Sugar below 8 D.S. is subject 
to an ad valorem duty of 25%. 
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In spite of the very substantial amount of protection which these import 
duties afford there is a tendency in certain quarters to demand still higher 
protective duties. Personally, I am of opinion that the limit of protection by 
tariffs has been reached and I do not consider that any further assistance on 
the lines of a protective tariff would be justifiable. In connection with these 
import duties it is pertinent, however, to remark that they are avowedly 
intended for revenue jmrposes, and they have admirably fulfilled this intention, 
as they now bring over six crores of rupees annually to the Government of India. 

I think it may also be admitted that they have afforded a certain measure of 
protection to the local sugar industry and, had it not been for this duty, Java, 
which with its highly-organised industry can manufacture sugar at Rs. 5 per 
maund, would have Ix'cn able to dominate completely the Indian sugar trade. 
On the other hand, the Indian import duty has not checked imports to any 
appreciable extent , and as the ])rice of sugar has come down from over Rs. 30 
j>er rnaund in 1920 to Rs. 10 per maund now, the protective duty does not 
much affect the coiisuiner. The protectixe policy has also, I think, acted to 
an extent as an encouragement to Indian sugar manufacture and has probably 
saved the industry from complete extinction. As I have said, how'ever, 
tariffs have reached their limits, audit is in other directions we must look for 
any permanent improvement of the position. Let us now consider what has 
l)een, and is being, done to improve Indian .sugar cane. 

\\\)KK BY THK AciKK'VLTrRAL DEPARTMKN I S. 

Since the Dei)art meats of Agriculture were re-organised in 1905, the question 
of im]>rovement ol the Indian stigar industry has received considerable 
attention. At the meeting of the Board of Agriculture at ('awuipore in 
f ebniary, 1907, exhaustive material was prepared on the lines of a scheme 
suggested by Dr. Barber, then Government botanist of !viadras, for an official 
enquiry into the Indian sugar cane industry. A report on the position in each 
province was submitted and examined, and as a result the Board of Agriculture 
urged local governments to consider the advisability of granting concessions 10 
( entral factor’es when suitable tracts for the establishment of such factories 
( ould he found, and indicated the lines on which sugar cane experiment stations 
should be established and conducted. The Government of India left it to local 
governments to deal with these recommendations, but it is to be feared that very 
little action was taken on them. 

The matter again came before the Board of Agriculture at their meeting in 
and a series of resolutions were passed, of which the most important 
were : — (i) that the sugar cane industry de.served the assistance .of the 
^jovernment ; (2) that the Board accepted the recommendation of the Com- 
mittee regarding the employment of a sugar engineer; (3) that the 
establishment of a sugar station on the north of the Ganges was most desirable 
hi the interests of the industry ; (4) that the Board accepted the recomo^enda- 
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tion of the Committee regarding the establishment of an acclimatkation and 
cane-breeding station in Madras. These recommendations were fortified by 
a resolution of the Imperial Legislative Council on the 9th March, 1911, which 
advocated a special enquiry with a view to preventing contraction of Indian 
sugar cultivation owing to the import of foreign sugar. As a result the Govern- 
ment of India took action. A sugar engineer was appointed by them to work 
under the Government of the United Provinces. A small government factory 
was erected at Nawabganj, designed to turn out one and a half tons of sugar per 
day of 24 hours. It was a five roller mill and the equipment differed little from 
that of the modem factory except for the omission of an intermediate vacuum 
evaporator. The factory, as far as efficiency of the mill was concerned, was 
a success, but the experiment failed because the eva}K)rating capacity was 
not equal to the crushing power, while great difficulty was experienced in 
securing adequate supplies of canc. The experiment demonstrated that the 
direct manufacture of white sugar in small factories with open pan boiling is 
unlikely to succeed on account of the high cost of production, heavy loss of 
crystalline sugar, and unduly high proportion of molasses. 

It was the fourth resolution of the Board of Agriculture in iqii that was 
destined to bear greatest fruit. The Government of India accepted the Board's 
recommendation and in 1912 submitted a proposal to the Secretary of State that 
an acclimatization and cane-breeding station should be established at Coim- 
batore in the Madras Presidency, and that Dr. Barber should be placed in charge 
of it for a period of five years. At first, control of the appointment was left to 
the Provincial Government on the understanding that the officer appointed 
would be expected to tour throughout India and use his appointment for the 
benefit of all Provinces alike, the expenditure being met by the Government of 
India. Dr. Barber entered on his duties on the ist October, 1912, and retired 
in 1919. It is impossible to over-estimate the value of the work which he did 
for the sugar cane industry of India during his appointment, and it is safe to 
say that if the work is continued along the lines laid down by him and under 
competent supervision the thin cane problem of India will be solved. The work 
has now been made permanent, and been taken over by the Government of 
India. A second officer is being recruited to do breeding work on thick canes. 
The Coimbatore station has already more than justified its existence by the 
evolution of new cross bred canes, some of which, notably Coimbatore 205/210/ 
2 I 3 / 2 I 4 * are now grown in extensive areas of the Punjab, United Provinces, 
Bihar, and Bengal. In the western circle of the United Provinces the area under 
Coimbatore canes is some 40,000 acres, while in Northern Bihar it is over 12,000 
acres. Not only do these canes give a higher yield, but they have the further 
advantage that they do not demand a standard of cultivation and manuring 
which It IS beyond the power of the cultivators in these parts to give 
them. The introduction of these Coimbatore seedlings in the suga^ tracts of 
Northern India has completely revolutionised the position so far as tfie white 
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sijigar industry is concerned, and upon their further spread depends largely the 
extension of sugar refineries in Northern India. 

As regards the thick canes, much valuable work has been done by Mr. George 
Clarke at Shajahanpur, by successfully introducing exotic varieties and by 
careful attention to all agricultural processes involved in their cultivation. 
Very large tracts in the United Provinces are now under these improved selected 
canes. 

It is, however, important to realise that even with reference to the gur 
industry, the value of the improved canes which are being introduced will 
be very largely diminished if improved methods of cnishing and boiling do 
not go hand in hand with the increased yield. At present Coimbatore canes 
are being distributed fairly rapidly and widely, but a really efficient mill 
to deal with them has not yet been discovered. Until the manufacturing side 
of the country sugar industry is made efficient, the increased cane yields will 
merely increase the waste and the benefit to the cane grower will be largely lost. 

The improvement of the faulty methods of dealing with the cane will 
first bo leflected in the improvement of the gur and rah industry. But to 
check import of foreign sugar, the establishment of modern efficient factories 
is the only solution. India at present is not making the fullest use of 
her raw material ; the waste that is going on is simply colossal. The acreage 
under cane last year w^as 3,071,000 acres and if we deduct 16 p.c. as providing 
cane for chewing, setts for planting, and for cattle fodder, we are left with 
2,580,000 acres. Out of this, roughly, only 80,000 acres provide cane for the 
manufacture of sugar in modern factories. The produce of the remaining area 
is converted into gur or raw sugar. 

As Mr. Noel Deerr has pointed out, by following the present cane crushing 
and gur boiling processes, India makes 2,500,000 tons gur (10 tons cane per 
acre as average yield and 10 maunds of gur as the average outturn from 100 
maunds cane). This gtir at the average value of Rs. 5 /per maund, or Rs. 140 
per ton, fetches Rs. 35,00,00,000. If the produce of these 2\ million acres is 
converted into sugar in an efficient modem factory (recovery 9 p.c, on the weight 
of cane), 2,250,000 tons sugar and 820,000 tons molasses will be turned out. 
Taking the selling price of sugar at Rs. 300 per ton, we get a value of Rs. 
^V» 5 < 5 >oo,ooo and molasses at Rs. i /per maund or Rs. 28 per ton, will be worth 
Rs, 2,20,60,000=: Rs, 69,79,60,000, or Rs. 34.8 crores more than can be realised 
from gur. No other country in the world could stand such colossal waste of 
available material. The responsibility which rests on all concerned for putting 
an end to this state of things is great. There are at present only 40 sugar 
factories and refineries and their combined output is hardly 100,000 tons per 
annum, while India imports over 800,000 tons a year. It will thus be dear that 
there is ample scope for many more factories and they will not have to look for 
outside markets, as the demand for the sugar turned out in Indian factories is 
at their very doors. 
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The late War is responsible for an awakening interest in the development of 
the sugar industry. Sir Claude Hill, in his opening speech at the tenth meeting 
of the Board of Agriculture, which was held at Poona in December, 1917, stated 
that the War had brought to a head the desirability of dealing with the sugar 
cane question in India on a more thorough and scientific footing and that it 
had also served to show the opportunity afforded in the matter of sugar of bring- 
ing about a situation in which India may become not only self-contained in the 
matter of its production but may even become an exporting country. It was 
felt that as a preliminary it would be desirable to bring together and co-ordinate 
the scattered work on the subject that had been, or was being, done in the 
different Provinces and that this could best be effected by a Bureau of Informa- 
tion, where all work done could be reviewed and the masses of information 
already available in the country sifted and collated. Accordingly, proposals 
for the formation of a Bureau were submitted by me in July, 1918. The full 
scheme provided for a factory ex})crt, an engineer, a chemist, an agriculturist 
and botanist, with an officer as Secretary of the Bureau. 1 suggested, however, 
that it would be sufficient to develop the scheme in two stages, the first stage 
involving only the appointment of a Secretary to the Bureau and a sugar 
Technologist. This stage of the pro]>osals was accepted by the Government of 
India, who sanctioned the formation of a Bureau with Mr. Wynne Sayer as 
Secretary, but the question of the appointment of a 'Technologist was held 
over for further consideration. Unfortunately, elaboration of the scheme has 
gone no further than this and the only appointment that has been made is 
that of Secretary to the Sugar Bureau. The Bureau has been in existence for 
the last nine years, and I give the following appreciation of it by Dr. Barber as* 
recorded in his evidence before the Royal Commission on Indian Agriculture 

“ J have followed the reports of the Secretary on the Sugar Ihire^au year by 
year, with great interest, and I would like to record my thorough apprwiation 
of the work that Mr. Sayer has been able, single-handed, to carve out for himself, 
although new to th(‘ subject. Two of his lines appear to me to be of special 
importance : 


i. Th<‘ accumulation ol a mass ot information on tln‘ trade sidt‘, for 
the benetit of those engaged in the sugar industry. 

*'2. His most successful propaganda work on the Coimbatore seedlings 
m Bihar.'' 


In 1919, the Committee of the Indian Sugar Producers Association at 
Cawnpore represented that the time had arrived for some steps to be taken for 
the improvement and development of the sugar industry- in India and for the 
announcement by the Government of India of the policy it proposed to adopt, 
particularly m its fiscal aspect. As a result of this representation, combined 
wift the general awakening of interest in the subject, an Indian Sugar Cora- 
tntttee was appointed to go thoroughly into the whole question. It is a matter 
^great regret that the major recommendations of that Committee have not 
been given effect to. Among these recommendations were : 
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1. The creation ot a Sugar Board. 

2 . The creation of a Sugar Research Institute with a net-work of sub- 

stations in all important sugar tracts throughout India. 

3. A pioneer model sugar factory. 

4. A Sugar School. 

At present, the Indian sugar industry suffers from two main disabilities, 
the first agricultural and the second concerned with the manufacture of cane 
into raw sugar. The first is the extremely low yield of sugar cane per acre over 
large tracts of India. Improvements in yield can be brought about by wider 
tixtension of Coimbatore cane ; this has been abundantly proved by the success 
achieved in Northern Bihar and part of the United Provinces. There is alsT> 
great room for improvement in the standard of cultivation, manuring, etc. 

Jt was the idea of tlie Indian vSugar Committee that research and propaganda 
111 connection with sugar cane should be largely centralised under the Sugar 
Bureau or Indian Sugar Board which it was proposed to establi.sh . The position 
has been considerably alfceted by the Reforms and the transfer of agriculture 
to ministerial control, but it seems to me that even with this administrativt* 

( hange there is considerable work to be done by the Central Goveniment in 
the matter of the development of the sugar industry^ The question is an all- 
Indian one, and it does not appear to me to be altogether impossible to develop 
a system in which the majority of the recommendations of the Indian Sugar 
C ommittee could be carried out by the Central Government, while local goverii- 
inents would assist in giving effect to the recommendations of this central 
research body. In most Provinces financial considerations and proper balanct‘ 
iH'tween the claims of sugar and other agricultural crops might make it iinpos- 
''iblc for particular Provinces to devote the time or money necessary for research 
into problems connected with sugar, although they might have staff and 
linaiice adequate to give effect to the recommendations emanating from the 
Ciovernment of India Ontral Sugar Research Bureau. . 

1 venture to think that sugar is one of the matters for research which should 
receive attention from the Central Government, and that the general jxilicy, 
both of research by the Government of India and of local research and propa- 
ganda in the Provinces, is one to be taken up by the Council of Agricultural 
Research, which has been recommended by the Royal Commission on Indian 
Agriculture. No doubt this Council in framing its policy will take into con- 
sideration the various recommendations of the Indian Sugar Committee and 
st e how far these proposals can be fitted in with existing conditions. 

If the Indian sugar industry is to be saved, the problems must be tackled 
at once and assistance must be given to Provinces where the crop is of import- 
ance, so that they can delegate officers to devote their whole time to work on 
sugar. There is no need to increase the present area under cane, or to infringe 
on areas at present utilised for other fo^ crops. Already the area is nearly 
double what it need be if the sugar cane industry were efficient. If Java, with 



1 50 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Dec. 21, 1928 


450,000 acres, can turn out 2,300,000 tons of sugar per year, it is surely npt 
too much to hope that India, with its three million acres, will be able to produce 
at least enough to meet her internal needs. I do not minimise the advantages 
which Java possesses as compared with India. The Java system permits of 
factory control of concentrated areas, and this undoubtedly makes her problem 
easier, but, apart from this, the outstanding position of Java in the sugar 
world has been built up almost entirely on the application of extensive scientific 
research to the problems of the indust^y^ 

In India it is not in most cases possible to obtain factoiy control of land and 
cane will frequently have to be collected from small and scattered holdings. 
At present most of that sugar cane is inferior, but if, as a result of research, 
better cane is available, we need have no fear of unwillingness on the part of 
the cultivator to take it up. Nor is it a matter of any great difficulty for a 
factory to work up a connection with local cultivators to ensure regular supplies. 
Scientific research and factory organisation are the key-notes to the solution 
of the problem. 

Suggestions. 

In conclusion, I may perhaps be permitted to indicate very generally tht- 
lines upon which I consider the problem should be tackk d. 

I repeat that in my opinion the limit of tariff j^roteriion has been reached. 
We must attack the problem Iron the agricultural and manufacturing side. 
My suggestions are ~ 

(1) That the work of the cane-breeding station at ( oimbatore should be 
continued and extended and that arrangements should be made to ensure 
continuity. Dr. Barber has gone and Rao Bahadur Venkataraman cannot 
go on for ever. A thoroughly competent botanist .should be in training to 
carry on the work when a vacancy occurs. 1 say thoroughly competent. 
The only consideration that should influence an appointment to the staff of 
this station is that the very best man available should be secured. 

(2) In Provinces in which sugar cane is of importance one deputy director 
of agriculture should be recognised as the provincial sugar cane expert and so 
far as possible his labours should be limited to the one crop. It will be his 
duty {a) to study the local canes and select the best of them ; (b) to make such 
arrangements as may be necessary for the careful testing of his own selected 
canes and of the Coimbatore canes and for the multiplication and distribution 
of such improved canes as may be recommended. 

(3) While work in the Provinces must naturally be entirely under Provincial 
control, arrangements should be made for the closest collaboration between 
the Imperial sugar expert and Provincial officers working on sugar cane* The 
Central Bo^d of Agricultural Research should be in a position to arrange the 
necessary links between Imperial and Provincial officers. It is of vital im- 
portance that there should he the closest relations between Coimbatore and 
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Provincial officers and exchange of visits between them should be encouraged^ 
No obstacles should be placed in the way of the Imperial sugar cane expert 
and he should be encouraged to travel freely over India in order to keep in 
touch with the developments in the Provinces and to observe the behaviour 
of his selected seedlings under the varying conditions which will be found up 
and down India. I emphasise that to ensure success of the Coimbatore work 
and to guarantee its spreading all over tracts of India where Coimbatore canes 
are found to succeed there must be the closest collaboration between the sugar 
cane expert and Provincial workers. All petty jealousies must be sunk and 
all must work with a common aim. 

(4) Where composite blocks of suitable land are available and where there 
arc no local difficulties, large grants of w^aste land suitable for the cultivation 
of sugar cane should be given to groups or individuals who are prepared to 
erect a modern sugar factory. We cannot get away from the fact that the 
great factor in Java’s success is that factories have control of the land and 
.ire both growers of the cane and manufacturers of sugar. Where, therefore, 
a similar position can be developed in India without interfering with the 
general interest of the community, the Government should have no hesitation 
in granting huid on favourable temis to manufacturers who are prepared 
both to grow and manufacture sugar. 

(5) It will be for the ('ouncil of Agricultural Research to decide whether a 
central Sugar Research Institute is required and whether the Government 
should set uj) an experimental sugar factory. Personally, I do not think that 
the latter is necessary, but the fonner might be the best and cheapest way ol 
working out problems of general ap])lication connected with crushing, small 
power installations, fuel consumption, and the like, and also the innumerable 
problems connected with gur manufacture. Indian scientific workers could 
Jilso be trained there. 

(6) It will also be for the Council of Agricultural Research to decide whether 
the Sugar Bureau should be made j)ennanent, and, if so, on what lines it should 
continue to work. 

(7) Agricultural problems connected with sugar cane must be worked out 
locally in the Provinces, but a mycologist should be attached to the Coimbatore 
'Station, whose personal concern would be investigation of the diseases of sugar 
cane and whose services would be at the disposal of all Provinces. The Java 
industry was saved from complete ruin in 1884 by concerted scientific attack 
on the Sereh disease, which threatened to exterminate it. A similar calamity 
niay strike India at any moment, and we must be prepared to meet such a 
l>ossibility. 

All over tlie world areas under siigar cane are increasing. Agricultural and 
lactory efficiency are advancing in practically every country, and each year 
sees conditions for an inefficient industry made more and more impossible. 
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It is no exaggeration to say that no duty of any reasonable size could h^ve 
kept the Indian sugar industry as it existed before the War alive at the present 
day. Its own inefficiency must have strangled it. In recent years there has 
been a stimulation of interest and efficient factories are springing up. Efforts 
should not be relaxed, and if there is a fixed determination to tackle the problem 
seriously there is no reason to despair of the future of the industry. 


DISCUSSION. 

Dk. C. A. Baruck. C.l.l*:., ScJ).. Lecturer in Tropical Agriculture, Cambridge 
I jiivcrsity, said he greatly appreciated having been invited to hear Sir James 
.MacKenna*s very able paper. He said “abh^" for two reasons, first of all because' 
U was by MacKcnna, and secondly, because Sir James had had unique opportunities 
ol getting hold of the details of sugar industry in India on the higher plane, taking 
a large view. Personally he had for a long period been engaged in the humbler 
duties of trying to gtd to know all about the cane, trying to grow it, and trying to 
improve its yield of sugar. ( )ne of the subjects which had interested him greatly had 
lieeii the origin of the sugar cane, and he would like' to say one or two words on that 
point. When he had first started studying the sugar cane intensively, he had 
thought, as most others had done, that it was probably derived from the wdkl cane 
of which the lecturer had spoken, called S. Sptmiatu’itut ; but the problem had got 
more and more difficult, until finally he liad had to giv(' it up The present general 
view was that the cultivati'd sugar caue had I 0 1h‘ divided into two entirely separate 
classes of different origins. That was a recent \ie\v which was now generally 
accepted by students. He gave that as an addendum to the view' which tlu' lectiin'r 
had expressed, and which had been held at the time of the Sugar Caimmittee. In 
t\u) first place the North Indian canes were very ditierent Iroin the tropical ones. 
'I’he North Indian canes were thin and hardy, had much fibre and little juice, 
.tfifiough the .sugar w'us sometimes very good. It was assumed generally now that 
these had arisen in India itself around the northern .shores of the Bay of Bengal. It 
was almost impossible to conceive of the tropical sugar cam.' having arisen in India. 
Those who had tried to grow it there (except in the extreme south, and nobody 
claimed that it arose there), could definitely say that it w as not Uk<dy that it would 
have occurred there first ; and the general view now was that the tropical cane had 
arisen from an entirely separate form in the islands of Oceania, and (‘specially New 
tiuiiiea. He had always thought that New Guinea was the place t<^ look for the 
origin of the thick canes, for the reason that a number of years ago the Australian.s 
in Queensland had sent over men to explore the country for sugar cancs, and the>' 
had taken back an extraordinary number of difterent kinds, some of them better 
than the sugar cancs which were then already growing. Anybody who knew the 
interior of New Guinea could quite see that there w’erc no possible means of influenci' 
leaching it from India. With that view he concurred fully, and he might say 
that the United States had recently placed a large sum of money at the disposal of 
otie of its bureaux — that of plant industrj^ — in order to try and improve the sugar 
industry. An expedition liad been to New Guinea and had just returned with a 
large consignment of those original canes. An interesting point about New Guinea 
was that every village had its own particular kind of cane ; one had a red one, 
another a yellow', another a striped, and another had one with different bands of 
colour* which seemed to him to argue a veiy' ancient tradition. 
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He need not say any more on that subject ; it was a large one, but he thought h<‘ 
would bring the question of origin up to date so far as it had gone. It, of course, 
might be (]uite wrong, but that was the present view. 

Recently he had been studying the factors involved in costs of producing sugai 
in some of the different countries of the world, with rather extraordinary results. 
Queensland was stated to take £2^ to make a ton of sugar, in spite of lovely canes, 
including some of the New Guinea ones, and an excellent climate. The labour 
was very dear —17/- a day — because of the ideal of a White Australia. Cuba 
produced its sugar at from to per ton, but the labour cost was high— 3'^ 
a day. Java produced its cane at about (jj to £6 a ton. It had the cheapest labour 
in the world' "I od. a day—^^xcept that of India, which was 4d. to 8d. a day ; \(*1 
it cost India /n to £1^ per ton to make sugar. Labour, then, was not the only 
key to the situation. There were many other factors. One of them was that tin* 
tactorics in India were extrenu‘ly small, though the actual manipulation in the 
factory had greatly improved in recent years. The factor, however, with which 
he ptTsonally was most concerned was connected with cane breeding, and its 
gn'iit importance was illustrated by certain startling figures which he had comc‘ 
across lately. These applied to Java, which was the country in closest competition 
with the Indian wdiite sugar industry. In 101^-13. with about 450,000 acres 
laud, they had produced about 1.300,000 tons of sugar. At that time it had be<‘n 
considered tliat there was no chance of much expansion in Jav«i, because almost 
.il) the land lit for sugar cane and wdiich could be released by Government for 
sugar cane growing, was already used for that purpose. I'here were two periods 
since then to wliich he w^ould like to draw’ attention. In 191(^-20 the figure had 
t)<‘en j. 500, 000 tons, and in T923-24 it had been 1,700,000 — much to the surprise 
of people outside Java. 1 'he .second period was much more interesting. In 
1926-27 the figure had been 2,300,000, and in 1927-28 it had been 2,900,000. 
file estimate for next year w’as 3,200,000. What was the factor ? The factor 
was obviously connected with new kinds of cane. Java was the Mecca of cane 
breeding, and was raising new' seedlings of better characters. A number of 
those improved seedlings had been developed in the first period of 1912-24. There 
had been also improvements in technique in the mills, in the manuring and in every 
])ortion of agriculture, but nothing to account for the increase in quantity produced 
per acre. In the second period, from 1926 to the present day, a strange new seedling 
had appeared under the name of “ P.O.J. 2878.’' Hitherto they had specialised 
in Java, as they had tried to do in India, in lincling cane seedlings particularly suiteil 
to different kinds of soil in different parts of the country. They had succeeded 
admirably, so that every estate knew just w^hat kind of seedling was to be planted in 
t ach part of the estate. Now they had come across a cane which could grow^ 
.mywhere, and the result of that was that all the former kinds were being scrapped. 
The new seedling was displacing the others, and it w^as calculated that in thi‘ 
next year — the present year in fact — ^it would fill the wdiole of Java. That, he 
look it, was a very strong argument in favour of pushing cane breeding to its 
extreme limits, as long as it was properly done. 

Reference had been made by the lecturer to the number of acres devoted to 
growing the new canes at Coimbatore. He w^ould like to give further figures 
indicating the spread which was now becoming rapid. Those canes had been 
released for trial in North India in 1918-19, and the period of trial had been reckoned 
to be from 3 to 5 years before it could be said that the canes were suited to North 
India. They had been evolved over a thousand miles south in tropical India, for th<‘ 
reason that the seedlings could not be got in North India becatise the canes did not 
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rtower there. He had not been able to keep in touch with the increased aree^yery 
accurately, but casual friends had sent him statements from time to time. There 
was one definite statement, however, which he had got in print from Mr. 
Venkataraman. In 1926 Mr. Venkataraman stated that 24,000 acres were under 
Uie new canes, and that this area gave ;fioo,ooo profit to the cultivators. In 1927, 
which was about the period with which the lecturer dealt, there were 60,000 acres 
under those canes, and within the last few days he had received information that the 
acreage this year would be 150,000. Therefore there was an improvement, and he* 
was glad to hear of it. 

He desired, in conclusion, to express his great appreciation to the lecturer for the 
extremely kind manner in which he had referred to. the work which he, personally, 
had been able to do. 

Mr. George Pilcher, M.P., said he was not an expert in the subject. His only 
qualification to be interested in it at all was that he had owned a few shares in one of 
the mills which had been established at the time of the renaissance about 1919-20, 
As one who took an interest in India's economics generally, he might make the rather 
obvious remcirk that sugar production did seem to offer a very great opportunity in 
the future if some of the recommendations of the Agricultural Commission were 
carried into effect. It seemed obvious that the Central Agricultural Council, it 
and when it was established, should turn to that great opportunity and make some 
eflort to develop India’s sugar possibilities. It seemed tragic that J ava should come 
second in the rank of countries importing commodities into India mainly on account 
of her enormous sugar production, and that India should utilise her own sugar 
acreage to such relatively small advantage. 

Sir Henry Staveley Lawrence, K.C.S.I., remarked that tlie lecturer appeared 
to hold that the Government had done all they could to encourage sugar canc* 
cultivation in India. That was a debatable point. The cultivation of sugar in 
tsvery country in the world had been fosteri;d by Government, and he doubted 
whether it had made its way in any country in the world without having been 
definitely fostered by Government. The lecturer would confine assistance by the 
Government of India to the agricultural and engineering side, but he had not given 
any reasons why he considered that it should not be extended to providing 
a sufficient tariff to give adequate protection to the industry. The tariff which had 
been imposed was much lighter than had been imposed in England to help the beet 
sugar industry. It was much lighter than that imposed in South Africa, where the\ 
had an effective protection against Java competition. The fact was that the 
Government of India had throughout maintained that their tarih was? purely for 
revenue purposes, and had refused to admit that it was a tariff for protection. 
Figures had been given which showed that the importations had increased four 
fold of recent years. He was told that the importations, almost entirely from Java, 
had doubled within the last year. It was an open question whether that was for the 
benefit of the sugar cane cultivator in India. It had been stated that the area under 
cultivation in India was 3,000,000 acres. Assuming that one acre supported a 
man with a family, that meant that there were 3,000,000 families dependent on the 
industry in India, which showed that it was a matter which should receive a great 
deal more attention from the Government than it had yet received. The mere 
fact that for over ten years very little had been done to carry out the recommenda* 
tions of the Sugar Committee was sufficient to indicate that the economic considera- 
tions in India had not received their proper share of attention. The rec^t Royal 
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Commission bad given their support to the recommendations previously made by 
Sir James MacKenna's Committee, and if any words from the Royal Society of 
Arts could help to stir the memories of the members* of the Government of India, 
he hoped they would be forwarded and have that effect. 

Mr. H. a. F. Lindsay, C.I.E., C.B.E., Government of India Trade Commissioner, 
said he had been a witness before the Sugar Committee when Sir James had been 
in the Chair, and he remembered the trjdng ordeal that he had gone through when 
Sir James had extracted every ounce of information out of him with the same 
t‘fficiency as the most up-to-date sugar crushing machine. The point at which he 
himself had come into contact with the sugar industry lately was chiefly the com- 
mercial side. There was a tremendous fight going on at present between the cane 
sugar industry and the beet sugar industry. There was one interesting point in 
connection with that competition, namely, that the beet sugar industry was an 
agricultural crop, and therefore in the ordinary course if prices went against the 
grower he could shift on to some other crop ; he had usually some reserve to fall 
hack upon, but in the sugar plantation industry one could not shift on to any other 
crop ; the land was laid out under sugar, the factories were laid out for sugar, and 
there was an enormous amount of capital locked up in the concern. In India 
the cultivation of cane-sugar was an agricultural and not a plantation industry. 
One difficulty in regard to India was that many of the factories were in close 
competition with each other. That might sound as if prices should be brought 
down in consequence, but that was not really the result, because where too many 
factories were found in a small area those factories had to compete with each other 
for their raw material, and therefore the tendency was for prices of the raw 
material to rise. Exactly the same situation was going on in the cotton ginneries 
in Kenya Colony. He thought the lecturer would probably find that Indian 
sugar factories had to pay high prices for the cane in the immediate neighbourhood 
of each factory ; hence the high prices of the refined sugar which they turned out. 


Mr. J. C. SiNiiA .said the lecturer had stated that the limit of tariff protection in 
the case of Indian sugar had been reached. Personally, he would like to express 
the opinion that the sugar tariff had not had a fair trial in India. The present 
-5% duty was a revenue duty, and, as such, there was no certainty that it would 
be continued for some time to come. It was, therefore, evident that Indian 
capitalists would hesitate to embark their capital in the industry. If the Indian 
Government had definitely said that the duty would be continued for a series of 
years, a different state of things might have resulted. 

A protective tariff was not the only method for resuscitating the Indian sugar 
industry, but he refused to believe that it was not one of the methods. By means 
of tariffs the sugar industry in other countries had been stimulated. The lecturer 
liad stated that the art of refining sifgar in India was more or less a recent one, but 
as a student of history, he had read that very fine sugar had been produced at 
Bianah near Agra in the i6th centur>^ and there was reference to the production of 
fine sugar at Ahmedabad in the 17th century. With regard to the competition 
between Java and India, it was interesting to note that one of the earliest references 
to the competition of Java sugar was to be found in a letter written to the Court of 
Directors of the East India Company in February, 1758, 

Mr. F. H. Skrine, I.C.S* (retd.), said that although the lecturer had put forward 
several recommendations for the future improvement of the sugar industry in Indicia 
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there weife two further ways in which tlie Government could assist, and* which were 
not mentioned in the paper. One was co-operation. He had just returned from 
Ireland, and he had been surprised to find how, throughout the whole of the Irish 
Free State, co-operation had changed the position of the agricultural industry there, 
rhe second was by improving and .standardising the production of the cane. It 
was extraordinary to see the present differences there were in the canes, and 
it seemed to him that the (k)vernraent could render enormous assistance to the sugar 
industry in India if it established experimental farms for the raising of the best kind 
of cane, and distributing it freely to cultivators. 

SiK Jamls MacKknna, in reply. nukI that, as was so freijuently the case, tlu* 
discussion had been of very much more value than the paper. As the audience 
would have realised from the points that bad been raised. Hie .subject was one of 
enormous compass, and could be viewed from all sorts of angles. Bearing that in 
mind, he had decided that the best way to set the ball rolling was to be as general as 
possible ; and that had had the dc.sire<l effect. Sir Henry LawTcnce was a deter- 
mined Protection i.st, and his views had been shart‘d bv of her members of 
the audience. His own economic views ha^ipened to differ, and he would leave it at 
that, lie would only ask those who held the view that the limit of tariff had not 
been rociched, what tariff rate they would propose to suggc'^t which would keep out 
Java’s efficiency ? The success of Java had been enlireh' built up on its efficiency. 
Notwithstanding that India’s tariti barrier had bi'cn raisid again and again against 
Java’s sugar, steadily and annually Java’s imports of sugar int rea.sed. Mr. Sinha’s 
economic history w'as fir.st rate. It confirmed everything whicli he himself had 
discovered in the process of writing the paper. With reference to Mr. Skrine’s 
remarks, no one had been in closer touch with co-operation in India than he had 
himself. He was afraid, however, that in regard to econoinit and agricultural ills, 
co-operation w^as something lik<‘ the bles.sed word " Mesopofamia," .“Meso- 
potamia ” had had the good fortune to have had its name changed to lrac|, and oni^ 
wanted 1 o introduce a new name for co-operaiion. Co-operation was the broad back 
on which everyone put their troubles. After tw'o years of close study of the situa- 
tion in India, his colleagues on the Koyal Agricultural ('ommission sincerely hoped 
that co-operation would be able to shoulder the livirdens which c‘veryone was 
mclined to, and intended to, place upon it. 

A hearty vole of thanks to the lecturer concluded tlu* m<‘<‘ting. 

Mr. W. H. Moreland, ('.S.i.. C'.I.E., writes 

I regret that I was unable to attend the recent meeting of the Society's Indian 
Section, or take advantage of Sir James Mackenna's .suggestion that I should 
contribute to the discussion an account of some of the earlier stages in the efforts 
to modernise the Indian sugar industry. Tli^ Secretary of the Section has mwv 
asked me for a note on the subject, and J am glad to comply with his request, 
though 1 can tell only of ancient history -ancient as India now measures time. 

What struck me most in reading a proof of Sir James Mackenna’s paper was 
that it is now possible to talk of the industry’^ without referring to religion : thirty 
years ago, religion either dominated or underlay the discussions on the subject. 
At that time it was almost universally believed that all white sugar made in 
factories, whether in India or elsewhere, had been in contact with animal charcoal 
or other products of the sacred cow, and con.sec]uently was a pollution to Hindus. 
The belief was not fully justified by the facts of the industry, but it existed ; and 
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to contradict such beliefs dij;ectly is merely a waste of time. When, therefo^, 
the flood of foreign sugar reached Northern India, the cries of the local industry 
were reinforced by a sentiment so strong that no Government would have been 
justified in disregarding it. 

Preliminary investigations showed that the foreign sugar did not immediately 
threaten the producers of guY for comsumption, who had in their favour social 
habits of the type which changes most slowly. It was recognised that gur would 
e\'<mtually be affected, and some figures given by the lecturer suggest that this 
c hange is now in progress ; but the social protection, so to speak, justified the 
\ie\\ that the change would come slowly, allowing ample time for gradual 
adjustment. 

The case was different with the important white sugar industry of Hohilkhand, 
which was threatened directly by the foreign supplies. This industry had one 
merit, in that it produced marketable white sugar to which no religious objection 
ixisted. In every other respect it was a thoroughly uneconomic proposition, 
based on inferior cane, wasteful of raw material, extravagant in labour at a time 
when wages were rising, and so tedious as to involve heavy interest charges. The 
foreign sugar was so much cheaper that in a free market it must have killed the 
local industry at once : the religions protection which the latter enjoyed gave it 
a breathing-space, but, unlike social protection, could not be relied on for long ; 
and the (}ijestion w^as whether that breathing-space could be utilised to put matters 
on a better footing. 

This question had to be attack(‘d simultaneously on tw^o lines, the raw material, 
and the processes of manufacture. On the first line, a study of the indigenous 
('ant‘s were undertaken, directed to ascertain whether, by suitable treatment, 
ili(‘y could be made to servo as the basis of an efficient industry. This study 
g.ive valuable, if negative, results. It proved that the indigenous canes w’cre 
not good enough ; and it led to tin* movement for establishing a cane-breeding 
station, w hich, as the lecturcT has recorded, came into existence in the next decade. 

As regards proc(‘sses, the idea of establishing modern factories had at first to 
b(’ rul(?d out. Sufticient capital could, perhaps, have been raised, but a quarter 
of a century ago neither business emterprise nor technical skill was available ; 
while the religious objection to any sort of factory-made sugar was by itself decisive. 
An attempt was therefore made to improve the indigenous processes, so that, 
if possible, they might be placed in a position to compete with foreign sugar on 
less unequal terms. A model plant was w^orked out on these lines, and shown at 
w'ork for some seasons. The essential features were the introduction of a centrifugal 
extractor to separate the inolas.ses, and alterations in the boiling-pans, designed 
to reduce labour costs. 

This process, wdiich came to be known as the Hadi process, was a vsuccess and 

failure. It was a success in that, given a degree of skill equal to that existing 
in the indigenous industry, it could turn out a marketable white sugar at a 
substantially lower cost than the indigenous methods. It w^as a failure in that 
cx entually it did not commend itself to the men engaged in the industry ; and it 
did not establish itself in Robilkhand, though various modifications of it are 
working m other parts of India. Indirectly— and this was its real value— it com- 
bined with other sources of enlightment to disintegrate the old popular view that 
toiy sort of factory machinery mu.st necessarily produce a sugar offensive to 
ndigion, 

'fhis change in popular opinion in the North was the most remarkable feature 
of Ihe opening decade of the century. It is scarcely too much to say that, about 
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the year 1900. a sugar factory was commonly regarded by those who had never' 
seen one, as a place of horror, where, behind high walls, unspeakable orgies were 
celebrated with the blood and bones of the sacred cow. In 1910, it was found 
safe to exhibit at Allahabad a modern factory, unwalled, and with ample passages 
by which anyone who chose had access to every part of the machinery. Mixing 
with the stream of spectators which flowed for three months through that factory, 
from the mill where the cane was crushed, past the vacuum pan, to the centrifugals 
where the white sugar emerged, it was possible to say that the greatest obstacle 
to an efficient sugar industry in North India had disintegrated, and that the road 
was clear for men with the skill and enterprise needed to put the industry on a 
sound technical and commercial basis. 


EXHIBITIONS OF APPLIED ART. 

Arts and Crafts Exhibition Society. Burlington House.— The Arts and 
Crafts Exhibition Society has a membership of nearly two hundred . 1 ts importance, 

potentially, is great ; but one may safely say that it deserves all publicity on account 
of merits that have already appeared, not merely on the strength of hypothetical 
benefits that it is likely to confer on British industry in the future. The world, 
not least Britain and America, suffers from what Professor Saintsbury calls chthc- 
sophobia : fear of yesterday : as if traditional forms were like so many old-fashioned 
uncles and aunts. Inspired by those lovers of the past, William Morris and Walter 
Crane, the Society is not likely to show signs of a passion for senseless innovations ; 
it does not do so at present, and one therefore has the pleasim^ of observing develop- 
ments of proven styles, and is not faced by examples ot cold craft, comparable 
to and worthy of an ectogenetically produced humanity. 

At the same time it is quite clear that a diversity of visions are included wdthin 
the pale of the Society, which is as it should be, and that we have not here simply an 
aggregation of skilled connoisseurs. Take the bookbinding section, one of the 
strongest at the exhibition. Two of the most beautiful books represent opposite 
poles of design. The one, “ Daphnis and Chloe," bound in blue morocco by 
Elizabeth Pye, is essentially of the twentieth century ; the other, a Communion 
Book, bound by F. G. Garrett in orange morocco with a design in gold, has qualities 
of simplicity and good proportion which might have been the product of, and have 
done honour to centuries past. Other admirable books are W. Moss' “ Defence of 
Guenevere.” B. H. Newdigate's “ Omar Khayyam," and its smaller neighbour, 
W. T. Matthews’ " Picture Book of Bookbindings." There is also fine printing to 
be seen, and among the outstanding book illustrations are some designs by Robert 
Gibbings, whose wood engraving is to-day justly celebrated. 

The furniture shown is less good throughout than the book production, but a 
chest-of-drawers by Russell Workshops is almost very good and a wardrobe in 
walnut by Edward Barnsley has agreeable features. A group of horses carved in 
wych elm by W. G. Simmonds fails to convince one that here is wood suitably 
treated. As in the case of some of the illuminations exhibited, the special talent 
of the medieval craftsman is lacking ; wooden figures without austerity are childrens' 
toys, and illuminations without that same quality are apt to be saccharine. 

Though none of the pottery is inspired, some pieces are attractive. Kathleen 
Vowles has a Majolica pot decorated with pleasant colours, of which one, her green, 
is so good that it is a pity so many others are allowed to jostle it. 

Like the books, the printed stuffs are mostly good. Here the influence of Morris 
is not seen ; instead of patterns in his manner the artists have adopted designs of an 
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abstract, very civil, modest and modem kind with which it would be easy and 
pleasant to live. Enid Mairx is an able designer ; her printed linen. No. 342, might 
be taken as a good example of a good collection. 

With his lead water heads S. D. A. Saunders has made a fine job of a comparatively 
small decorative possibility. Old drain pipes are sometimes an adornment to a 
house with which they are coeval ; modem ones generally are quite ugly without 
gaining in efficiency. 

The silver workers of the Society, among whom are such skilled craftsmen as 
Paul Cooper, show an interesting assortment of wares. Mabel Camwell’s tea-pot is 
a success. 

The architectural room has many drawings by the late Halsey Ricardo, whose 
use of coloured tiles, as on a large house in Addison Road, found a certain number to 
applaud. But neither this expedient nor the design of the house in question com- 
mend themselves to the present reviewer. The surface of a building is none the 
worse for a little weathering. The psychological reaction from tiles is like that 
from too much window space ; they suggest infirmity in the structure and probably, 
in the long run, end by displeasing those whose imaginations they have at first 
stirred pleasantly. The less experimental designs of the late Ernest Barnsley are 
sounder, and based on a good tradition, that of the manors and cottages of the 
Cotswolds. Mr. Barnsley was also a designer of furniture, and a good example 
of his cral^t is on view. 

It is impossible in a small space to draw attention to all the notable objects 
assembled at Burlington House tor this exhibition. It must suffice to say that 
one cannot believe so much talent will not find means and ways of bringing an 
increasing influence for good to bear on British industry. 

Hkook Street Art G.vllery, Exhibition of Hand-Painted Pottery by Alfred 
and Louise Powell. — It is now many years since the firm of Josiah Wedgwood gave 
Mr and Mrs. Powell the opportunity of co-operating with them in the production 
of hand-painted pottery. For Mr. and Mrs. Powell are not actually potters, though 
in certain cases the pots which they paint are thrown after designs submitted by 
them. In the majority of cases they choo.se pots made in the ordinary course of 
business which strike them as suitable for painting, and they return these to Wedg- 
wood’s for firing when they have worked on them. They are assisted in their 
studio by a score or so of girls ; the present exhibits, however, being their own 
work. 

Phis arrangement is clearly excellent ; it is generally felt that in British industry a 
closer contact between factory and studio would be desirable, and here is an example 
of such co-operation which has been a fait accompli for hard on a quarter of a century . 

As to the exhibits — ^they are various, both in form and quality . There are huge 
vases and plates, and smaller, utilitarian pieces ; dishes, jam-jars, coffee-sets and so 
forth. On some there are patterns, pure and simple ; on others patterns together 
with formal figures ; on others again wc find houses, landscapes or animals. It 
looks as if the minds and imaginations behind this very sound work were abandoned 
to a rather pessimistic eclecticism ; so many things are tried — and indeed brought 
to a satisfactory enough conclusion. An effort has been made to cater for a variety 
of clients with diverse tastes. Certainly 1 whoever has the taste to buy the charming 
jam-jar with its mauve Morris-like pattern of boughs and birds wiU not appreciate 
to an equal degree the heraldic plate which looks down from a neighbouring wall. 

On the whole where Mr. and Mrs. Powell have confined themselves to patterns on 
conventionailiaesthey are moresuccessful than wherethey have given reign to their 
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inventiveness — influenced as they no doubt must be by a public taste that does not 
maintain a fair average. Their realistic landscapes and fanciful picturesque vistas, 
their angular binds and modernist figures, though very ciever are not entirely 
satisfactory. Painting ipso facto seems to destroy the intrinsic charm of the 
well known Wedgwood surfaces. 

But there is a world of difference between the better work here displayed, which 
shows both taste and skill, and the tiresome painted pottery that is being produced 
by less experienced craftworkers in many parts of the country to-day. 

CoLNAGHi’s Gallery. Exhibition of Work ol Present Day Potters. - Colnaghi’s 
exhibition embraces a wide range of work. Some of it is oi that luxuriant, senti- 
mental kind that finds favour in a certain class of prosperous drawing room, where 
it readily evokes the luscious emotions sought by the more indigent at spectacular 
films. 

Take the groups called “ Leda ” and “ Pharoah's Daughli r,” by G. Nicholson 
Babb. The fluency, the pseudo-artistry of such pieces is all too striking ; yet 
they are resthetically meaningless ; conceived in an Albert Memorial spirit. Their 
sophistication is a pretence ; they are skilled craft work thrown away. 

No less clever, no less attitudinising, and even moie (‘xpeiisu i* are the tigun‘s 
by G. I'arnell : as, for in.stance. “The Little Lone ShcphiTdess,” fifty guineas ; 
“ Ripe Speragas,” thirty-two guineas. There is a streak ol dv\ italiscd romanticism 
in some people which enables them to take pleasure in work ol the kind. 

S. Fox-Strangways shows nine sets of tiles. SIu* is straining in the rigid 
direction ; her colours are gOod, her designs are almost good. Perhaps she is a 
little betw^een two stools, uncertain as to how she should compromise between 
natural forms and more abstract patterns. 

Pleasant shapes and surfaces are achieved by D. K. N. Braden ami K. Pleydcll- 
Bouverie. There is a homeliness about their w^ork which is una fleeted and 
agreeable. Mr. Bernard Leach tends to have good shapes and unalluring surfaces, 
while it is the other way about with L. and W. Norton, who liave hit upon a 
number of surprising bulges with no discernible significance. 

P. Simpson is another mistress of the opifact - the work of luxurious ostentation. 
One is inclined to ask whether her talent would not find more sattsfactory ex- 
pression in silver work. Her ingenuity, indeed her finesse, is thwarted by a medium 
which tends of itself to emphasise extremes. An earthenware jar is ponderous ; 
a Meissen shepherdess too delicate to live. Part of an artist’s inspiration consists 
in measuring the extent to which an admixture of his human individuality should 
be allowed to bnng out the natural characteristics of his medium. If virtuosity 
in the man is a doubtful good quality, virtuosity in the material is directly un- 
pleasant. There can be no self-determination in the inanimate world. 


hffiBETlNGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Thursday, December Royal Institution, 21, 

Albeniarle Street, W. 3 p.m. Mr. A. Wood, 

“ Sound Waves and their Uses — W' aves.’* (Lecture I.) 

Saturimy, December 29. Royal Institution, 21, 
Albemarle Street, W, 3 p.m. Mr. A, Wood, 

“ Sound Waves and their Uses~-Signal1mfl: in Air 
and Water.** (Lecture H.) 
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NOTICE. 

DR. MANN JUVENILE LECTURES. 

I'lider the Dr. Mann Trust, Captain Sir Arthit< Clarkk, Elder 

Brotlu'r of Trinity House, will give two lectures for children on " Shr s and 
1 lighthouses ” at j p.m. on Thursday, January 3rd, and Thursday, January 
roth. The lectures will be fully illustrated by lantern slides. 

Special tickets are required for these lectures. A sufificient number to 
lill the room will be issued to Fellows in the order in which applications are 
received, and the issue will then be discontinued. Subject to these conditions 
(‘ach Fellow is entitled to one ticket admitting two children and one adult. 
A few tickets are still available and Fellows who desire tickets are requested to 
apply to the Secretary at once. Tea will be served in the library after cacli 
lecture. 


PROCEEDINGS OF THE SOCIETY- 

DOMINIONS AND COLONIES SECTION. 

Tuesday, November 27TH, 1928. 

Sir Thomas H. Holland, K.C.S.L, K.C.LE., D.Sc., F.R.S., 

in the Chair. 

The Chairman, in introducing the reader of the paper, said that most of those 
present whose work had been dependent on previously made topographical maps 
had acquired by superficial observation the impression that the professional sur- 
veyor was a man of very conservative habits. To find, therefore, a distinguished 
nicmber of one of the two or three most distinguished Sur\'eys of the world ready 
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to take up a system which was so radically different from established and orthodox 
methods of survey showed, at any rate, in the first place, that they might be quite 
wrong in regarding surveyors as conservative, and, in the second place, which was 
much more important, that there must be something fundamentally valuable 
in the new method of attack from the air. The surveyor was forced to adopt 
methods that appeared superficially I0 be conservative. His work was necessarily 
systematic, being preceded by the determination of base lines with a precision 
that few map users ever understood. A series of elaborate, expensive, and time- 
consuming operations were consequently necessary before the surveyor could ever 
show the patient map reader any visible results for his work. To undertake a 
survey by photograph seemed also at first sight a radical departure from standard 
methods, and then to use a rapidly-moving aeroplane as a camera carrier added 
to their prejudices and other grounds for scepticism in regard to the reliability 
of such methods for precision of measurement. Nevertheless, developments 
which had occurred during the past few years, almost tmtircly since the war and 
as the result largely of methods forced on us during the war, had changed the 
camera from an instrument which was used merely to give a superficial impression 
to one which could be relied on for quantitative measurements. Most of the 
audience would therefore listen to the paper about to be read with critical interest. 
Col. Crosthwait’s account of that new method would be, to those wdio had been 
brought up in the old school, something of an awakening, and he had no doubt 
at the end of the lecture they would be convinced that the camera could be made 
to do serious wwk, recording far more about the contents of a country than its 
mere topographic outlines. To an empire like the British Empire, including 
larger areas than any other empire of lands which were covered by an almost 
impenetrable jungle, the adoption of survey instruments that could be carried 
freely in the air became of e.special value. It removed one of the most serious 
obstacles which had hitherto delayed the development of many of the natural 
resources of the Dominions and Colonies. That old Society, in wdiose lecture hall 
they w^ere, had been, for some reason which it was unnecessary to investigate 
at the moment, inspired always with the spirit of the pioneer. It had had the 
luck or the genius to discover early in their development new methods of work, 
and at some future date he had not the slightest doubt that the record of the 
present meeting would be turned up by the hi.storian as one of the milestones in 
Empire development. He left the audience to judge from Col. Crosthwait’s lecture 
whether or not that prediction was likely to come true. 

The following paper was then read: — 

AIR SURVEY AND EMPIRE DEVELOPMENT. 

By Colonel H. L. Crosthwait, C.I.E., R.E. (rtd.) 

By way of introduction, I should like to say how appropriate it is that a 
paper connected with Survey and Maps should be read before the Royal 
Society of Arts. Perhaps it is not generally known that in order to encourage 
map-making in England, this Society offered premiums and medals for maps 
of the counties of England as far back as 1759. These awards only ceased 
about the year 1802, when the first one-inch maps of England, brought out by 
the Ordnance Survey, began to appear. I believe that awards were given for 
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the maps of some thirteen counties of England, so that this Society alrea^ 
saw the advantage of maps long before those in authority did, as the Ordnance 
Survey really dates from 1783, when the triangulation of the country, on 
which the topographical maps depend, was begun, with the measurement of a 
l^ase on Hounslow Heath by General Roy. That was 24 years after the Society 
first began to offer awards for maps of England. 

The last time I had the honour of addressing this Society my subject was 
the Survey of India, and dealt with normal methods of ground survey. That 
was nearly five years ago, and even in this short time things have advanced a 
great deal, and now I wish to speak to you about air survey and its bearing on 
iunpire development — that is to say, the photographing of the ground from the 
air. From such photographs, in combination with points fixed on the ground, 
maps can be made, and also a great deal of other useful economic information 
can be obtained. 

Mr. Arnery, in his very interesting address to the last Imperial Conference, 
referred to the necessitv for the scientific development of the almost unlimited 
resources of the Empire. We have heard a great deal lately about “ buying 
Imperially," but we cannot buy Imperially until the Empire produces what we 
want in such quantities as will satisfy our needs. Experts tell us that, since 
the Empire possesses every variety of climate and soil, it is possible to produce, 
within its limits, everything we could possibly require; yet, according to the 
latest returns, only about 38 per cent, of the total imports of food stuffs and 
tobacco into the United Kingdom are derived from Empire sources. It seems, 
therefore, that there is still very considerable room for the development of 
our resources before the Empire can nearly supply all we want to take. This 
can only be done by bringing into production those large tracts of land which 
now lie idle, and which, if worked, would provide occupation for a large pro- 
portion of the surplus population of the older, overcrowded countries. It is 
indeed extraordinary that we should hear so much of making our Empire self- 
supporting while comparatively so little is being done to ascertain the 
possibilities which lie dormant in that Empire. 

As an essential preliminary to economic development maps are necessary. 
Without them we cannot really begin to gauge our economic resources in 
forests, minerals and agriculture, nor can we properly allot areas to those who 
are anxious to occupy them, or tackle those engineering problems which go 
hand in hand with economic development, such for instance as the construction 
<^f roads, railways and irrigation works, and the investigation of hydro-electric 
schemes. 

Without maps the overlapping of boundaries is inevitable, eventually 
leading to litigation and other inconveniences, with consequent waste of money. 
Surveys and maps should precede development and not follow it, if it is to be 
efficiently and successfully carried out. Unfortunately, this is a truth which 
does not always impress itself as much as it should on Ae official mind, though 
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there are exceptions. We can only suppose that this is due to the fact that 
expenditure on survey does not give a direct and immediately self-evident 
return. To grudge this expenditure is like starving a business by not supplying 
it with sufficient capital to carry it on at a profit. The Government which has a 
record of proper surveys and maps, and knows what it has to offer, is much 
more likely to attract immigrants and capital than one which can only supply 
imperfect information concerning its own resources. 

The total area of the British Empire is nearly 14,000,000 square miles, and if 
we consider a country as surveyed if it is covered by .Un. to the mile or larger 
scale maps, executed on scientific lines by an established survey department, 
then we find that only about 20 per cent, of the whole area comes within this 
category. These figures show how little has been doin' As an instance of 
our omission to map our own colonies, we have been in occupation of Jamaica 
since 1655, just 273 years, yet there is not a single map of the island which is of 
any value. I believe T am right in saying that the only considerable unit of 
the Empire which nearly fulfils the conditions I have just laid down, excepting 
of course the United Kingdom, is India. 1 may say that in the Colonial 
vSurvey Committee, we have an advisory body which strongly advocates the 
necessity for Empire survey. Its annual reports are most instructive, il 
not very pleasant reading, only because they show how little has been done. 

I propose to try and indicate to you in what ways aerial idiotography can 
assist towards the scientific development of the Empire. One great 
disadvantage of the production of maps by normal survey methods is its extreme 
slowness. Some officials may hesitate to launch a scheme which will not be 
completed in their time. Tliere are certain to be other rival schemes which 
will mature much sooner ; it is only natural therefore that they should be 
favoured. This particular drawback, however, is fast disappearing, as by 
the use of air photographs it is possible greatly to speed up the mapping of any 
given area. The photographs can be taken at the rate of .some 80 — 100 square 
miles a day, which means that we have down on jiaper all the topographical 
details of the ground in an extremely short time. 

I do not mean to say that all ends there. Points have to be fixed on the 
ground in order to form a framework to control the photographs which have been 
taken from the air, both as regards planimetry and height. The extent of 
this framework depends on the nature of the country under survey, but certainly 
much less ground work would be required than in the case of normal survey. 
Then the photographs require a certain amount of interpretation, object 
names have to be collected and, of course, maps have to be drawn and printed 
embodying the detail derived from the photographs after it has been duly 
reduced to the proper scale. But all this work progresses verj^ rapidly once 
the photographs are taken. From the fact that the photographs are taken 
from the air, it is not so material whether the country would be classed as easy 
or difficult for normal methods of survey. For instance, it is just as easy to 
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photograph forest country from the air as it is to photograph open spaces. 
The air method also involves a minimum amount of work on the groimd as the 
photographs themselves provide all the topographical detail, so that in 
unhealthy areas the ground staff is reduced to the lowest possible number, 
and remains for the shortest possible time in the locality, most of the work 
being done in the office. 

Let us now consider in general terms how this air survey is carried out. 
When it is decided to undertake the survey of any given area, it would be 



Fig. I — Aeroplane taking overlapping photographs. 


divided up into suitable sections. These would be covered by vertical photo- 
graphs taken from an aeroplane flying over the sections in parallel straight 
lines. A specially desired, electrically driven, automatic camera is used for 
this purpose, an example of which, made by tlie Williamson Manufacturing 
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Company, is on view. It is known as the ** Eagle " camera. These cameras, 
using films giving a picture 7m. x 7in., are capable of malcing 100 exposures on a 
single roll. The photographs vrould be taken with a 60 per cent, overlap in a 
forward direction and about a 30 per cent, overlap in a lateral direction, so 



that the whole area would be covered by a series of overlapping photographs 
forming parallel strips which tliemselves overlap with neighbouring strips. 
Figure No. i shows in diagrammatic fashion how this is done. Figure No. 2 
indicates what the photograi* as taken looks like. When the photographs 
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Fig. 4. — Plotting maps from aerial photographs. 
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Jiave been developed and prints made in order to ascertain that the whole 
area has been covered without any gaps (see Figs. 3 and 4), they are then 
roughly joined together in conveniently sized sections and are given to the 
field surveyors, who fix suitably placed points for purposes of control, which 
can be easily recognised both on the photographs and on the ground. They 
also classify objects such as roads, etc., interpret any doubtful items of detail 
and collect the object names required for the final map. This fixing of points 
on the ground can be done by triangulation if the country is suitable, but often 
areas selected for air survey are wooded, intersected by waterways, or otherwise 
difficult and expensive to deal with by ordinary methods, so that it is now usual 
to fix points by astronomical observations, that is, to determine their latitude 
and their longitude by wireless time-signals. This has been made possible by 
t he broadcasting of Greenwich time-signals which can be picked up with suitable 
apparatus in any part of the World. This process, unlike triangulation or other 
normal methods, does not require the expensive and slow clearing of lines 
for the surveyor. In this connection, a comparatively new instrument, of 
h>ench invention, has come into use for finding both latitude and local time in 
one and the same operation, called the Prismatic Astrolabe, an example of 
which, modified by Mr. E. A. Reeves, is here for you to see, made by Messrs, 
(asella. There are also specimens of survey wireless time- receivers made by 
Messrs. Marconi. At the same time, the ground surveyors also fix a number 
of heights in suitable places for the eventual contouring of the finished map. 

In the first instance, heights would be fixed by means of batteries of aneroid 
1 >arometers, an example of which is kindly shown by Messrs. Negretti & Zambra. 
lueld readings would be controlled by continuous base observations. A new 
kind of aneroid known as the Paulin Barometer is also shown. This barometer 
shows considerable promise, though we have not yet tested it out. From 
the photographs thus obtained, in combination with the ground control, both 
as regards position and height, maps can be produced. 

Another method has also been employed ; instead of taking vertical photo- 
graphs, oblique photographs are taken in such a manner that the horizon is 
visible in the picture. 

Perspective grids are then applied to these photographs and the detail is 
transferred on to squared paper as illustrated in Fig. 5. This method is not 
suitable to every class of country. The ground should be flat and the horizon 
must be visible when the photograph is taken. It is a method which has been 
largely used in Canada, where the country is flat and particularly suitable, 
and the topographical features are large, and where maps on a small scale only 
are required. But there is no doubt that it has great possibilities in new 
coimtries where large areas have to be surveyed at a cheap rate, and Where 
the ground is favourable. 

The stereoscope, an example of which, made by Barr & Stroud, is on the 
table, is an instrument which has proved of the greatest value in plotting 




Fig. 5. — Oblique photograph and resulting map, 

and contouring maps made from air photographs by a method sucessfuUy 
developed by Capt. Hotine, R.E. Pairs of photographs which are taken 
with a 50 per cent, and more overlap, can be used for examination in this 
instrument, the effect being that we see a model of the ground in perfect relief. 
It is astonishing how much detail which is missed in an ordinary photograph 
can be seen. Besides its use for mapping, the stereoscopic viewing of 
vertical photographs has advantages for engineering purposes not afforded 
by any other method. The engineer can examine at leisure in his office 
what is equivalent to a model of the ground in which he is interested exact 
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in every detail. It is safe to prophesy that in the future every engineering 
scheme of any importance will have the site with which it is concerned 
photographed from the air for stereoscopic examination. 

Let me indicate shortly some of the other uses to which air photography 
may be put in connection with economic development. 

Air photography is extremely applicable to the location of railways in un- 
<ieveloped or partially-developed countries, where either no maps exist or are on 
a small scale only, the object being to assist the railway engineer to decide 
upon the best and most economical line to construct. The faulty alignment of a 
railway may be the cause of very considerable and continuous loss to the 
owners and to the country through which it passes. While on this subject, I 
should like to quote the remarks of a distinguished Colonial Governor, who is 
also a very experienced survejw, during a discussion following a paper read 
last year in this theatre, though not before this Society, but before the Institute 
of Aeronautical Engineers. He said : — 

" Up to- the present our tropical ("olonies liave had to make shift — when 
• we have had to make roads, we have made thorn wliether a contoured map 
‘ existed or not ; tlie same thing applied to railways. The other day we spent 
‘ one-and-a-lialf millions in straiglitening out the railway between the coast 
" and Coomassie, which had been constructed before a map was made. If 
" you can get a j)hotographic map first, you are going to save yourself literally 
“ hundreds of thousands of pounds in road or railway construction, but if you 
‘ ' are going to conduct that survey by working through forests it is going to take a 
" long time : on the other hand, if your air surve^^ company can get a decent 
“ photographic contoured map of the country’, it will be a good and quickly 
' made guide, and will greatly help the Colonial Government of a tropical country 
“ in its work of developing railways and roads." 

Vbout a quarter of the sum wasted on this particular railway, owing to an 
attempt to develop before maps were made, would have more than sufficed 
to survey the whole of the colony and to provide it with a set of maps which 
)uld have been used, not only for railway and road construction, but for general 
economic and administrative purposes. It is an example of the imeconomic 
result of nol mapping before development. It should be mentioned however 
that this railway was made before the days of air photography. 

This question of the location of railways by means of air survey is so important 
that it is worth a few moments' consideration. For purposes of illustration, 
let us suppose that three possible routes or alternative alignments for a railway 
have to be examined, with a view to deciding which is the most suitable from an 
<'conomic and engineering point of view. Each line would be photographed 
from the air with a 60 pier cent, overlap. Mosaic strips would be made, brought 
to scale, and adjusted by making use of all existing control. These strips, 
together with a set of contact prints, would be submitted to the Cliief 
Lngineer for examination and viewing in the stereoscope. From such examina- 
tion he would be able to decide which appeared to be the most suitable one of 
the three routes. Having done this, he would order it to be contoured. The 
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photographs of the route would then be taken in hand by a small ground 
party, which would determine heights at points selected as being the most 
suitable for stereoscopic contouring. This would be done by men walking 
over the groimd with a battery of aneroids such as I have already mentioned. 
They would also provide any extra ground control which might be required for 
scaling the strip. Using these heights, the route would be contoured by 
means of the stereoscope, and again submitted to the Chief Engineer, who 
would most likely be able to decide the line to be finally surveyed by the railway 
field party, using normal methods. Alteniatively, the Chief Engineer might 
order the contouring of one of the other routes before coming to a final decision. 
The determination of the necessary heights for purposes of contouring can be 
very rapidly carried out in the field. The photographs, aided by the stereo- 
scope, would also afford a great deal of information regarding bridging and other 
engineering works which may be necessary. It is estimated that by this 
means the reconnaissance location surveys, for the purpose of discovering the 
best route, could be carried out in one quarter to one-fifth the time-required by 
normal ground methods, and at much less cost. 

Among the engineering uses to which air photography can be put is the 
investigation of water power development, water storage for irrigation purposes, 
and allied engineering projects. It has been found that the feasibility of a water 
power scheme, involving storage of large quantities of water, necessitating the 
submergence of considerable areas of land, could be ascertained from the study 
of air photographs in the stereoscope, with a very small amount of ground work. 
I do not mean that no field work whatever would be required, but the stereo- 
scopic study of overlapping photographs will reduce it to a minimum and enable 
the engineer to make his preliminary report after only a few measurements 
taken at ruling points. This means that the preliminary reports can be pre- 
pared in a much shorter time and at less expense than has hitherto been the 
case. The method assumes a special importance in situations difficult of access 
on tlie ground, in view of the fact that so many hydro-electric schemes are 
often situated in such places.* The photographs taken for the preliminary 
investigations could be utilised for the final plans merely by adding to the 
ground control — ^it would not be necessary to re-photograph. As an example 
of the practical application of air photographs to schemes of this kind, I may 
instance the case of a power scheme connected with Lough Neagh, In Ireland, 
the perimeter of which, 85 miles in length, was photographed by Aerofihns, 
Ltd., in a single flight, showing the height of the water at a certain flood 
level, and the land that was submerged. From these photographs, 
and the detail common to them and the Ordnance Survey maps, 
it was possible to lay down on the map the water level contour before 
it had time to vary, with the least possible delay and at a comparatively 
small cost. Instances of this kind often crop up when cases have to be prepared , 

♦See Report Canadian Air Board, 1927. 
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generally in a hurry, for presentation to Parliament. The location surveys for 
electric power lines and pipe lines can also be rapidly carried out from the air. 

With regard to the use of air photography in relation to the economic develop- 
ment of new countries, Mr. R. Bourne, of the Imperial Forestry Institute at 
Oxford, has recently brought out a most interesting and important pamphlet 
dealing with this subject, to which I should like to draw special attention. In 
it he describes the results of his investigations in Northern Rhodesia, using 
air photographs which were originally taken by the Aircraft Operating Com- 
pany's expedition in that country, under Major C. K. Cochran-Patrick, D.S.O., 
M.C., for the Rhodesian Congo Border Concession, Ltd., who kindly allowed the 
photographs to be used. To quote from this pamphlet, he says " The future 
prosperity of the British Empire depends a good deal upon the economic 
development of the agricultural, forest, and mineral resources of the Colonies, 
India, and the Dominions.'' His experience in Rliodesia leads him to the con- 
clusion that an air survey can contribute towards economic development under 
the following heads, namely, by indicating : — 

(i) The geological formations in sufficient detail to serve as the basis for 
" production of geological maps. 

'' (ii) The localities in whicli mineralization is likely to occur. 

“ (iii) The zones in which, as a whole, the soil conditions arc exceptionally 
“favourable for agriculture as practised (a) by the Kuropcan and (b) by tlie 
“ native. 

" (iv) The zones in which the forests ought to be ri‘servcd for commercial or 
“protective reasons. 

“ (v) The correlation existing between the tsetse- ily and climate, geology, 

“ soil, vegetation, fire, game, and man. 

“ (vi) The alternative alignments for the further development of roads and 
“ railways, with a view not only to economy in construction and maintenance, 

“ but also to the tapping of potentially productive areas." 

This list gives plenty of food for thought for those who are interested in 
Colonial development, both Government officials and private individuals, 
and indicates the importance of the weapon which air survey has placed in 
their hands. Fig. 6 shows a photographic strip of country on which the forests 
have been classified by Mr. Bourne. 

It would be impyossible to deal with all the various applications of air photo- 
graphy such as the revision of existing maps on which the Ordnance 
Survey has been cariy^ing on experiments during the last few years. Local 
Councils have also used it for bringing up-to-date maps for housing and 
‘similar schemes. 

At the present time we are carrying out an extensive survey on a large scale 
of the City of Rio de Janeiro, in Brazil, for town-planning and extension 
purposes. 

The question may well be asked what influence will this new method of 
photographic surveying have on the form of the map of the future. Is it not 
possible that the map of the future will be a photographic representation of 




Fig. 6. — Classification of growth by means of aerial photographs. 


Dec. 28, 1928 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 175 


the ground, on which have been surprinted certain conventional signs and 
cx)lours, so as to indicate what the objects are, and to make it easier to read ? 
I"or instance, we can imagine a photographic map on which the roads had been 
classified by means of some conventional sign or colour, just as they are on - 
the ordinary maps to-day. I believe that such maps would be of very great 
interest and practical value, when applied to suitable ground. One 
<lifficulty about such an arrangement would be the reproduction in large 
(juan titles. This is a question for the consideration of the expert map- 
])rintcr and process worker. But it certainly seems to me that there are 
]K)Ssibilities in that direction worth considering. We are trying experiments 
a t present witha photographic map of London. 

Only the other day one of our most experienced surveyors made the following 
ujinark, which I think is worth relating. He said : I can recall no more 
striking lesson from all my experience than that the surveyor in laying his 
plans should always take the longest view. I think this is the more important 
because experience also shows that those whom the surveyor serves seem to 
iiave, in respect to maps, an inveterate proj^ensity for hand to mouth arrange- 
ments.'^ 

It is this short-sighted hand to mouth arrangement which is the bar to all 
r»^al progress of economic surveys intended to assist development. 

For the survey of a country to be really effective, and promote the interests of 
bovelopment to the fullest extent, it is necessary that all government depart- 
ments should co-operate so that all the information required by each one of 
tfiem should result from the survey. 


DISCUSSION. 

iHE Chairmam, in opening the discussion, said he felt sure that the audience 
would agree with his statement at the opening of the proceedings that the present 
meeting would be one of the milestones, not only in the history of the Society, 
hut in the development of a new form of technology. When he read the proofs 
of the lecture he felt that he would have some nervousness in expressing the opinion 
that, as an essential to economic development, maps were necessary. He would 
just as soon think of going before a meeting of the Public Works Department and 
raying that, before starting a building, an architect's plan was necessary. The 
author went on to show that in Colonial development it was necessary to abandon 
the foolish policy of development in advance of the maps. The reader of the paper 
had referred to the striking case of Jamaica. He (the Chairman) thought it ought 
to be said, in fairness to those officials who worked in the West Indies, that there 
were instances of West Indian Colonies shewing enlightenment in the matter of 
uiap-making. Trinidad was warned before the war, owing to oil development, 
t liat accurate maps were necessary, and as soon as possible after the war that ques- 
lion was taken up. A party of Royal Engineers, under Captain Lathom, was 
^ent to undertake the survey of that island and Tobago, on a scale of i in 50.000, 
map had been carried on by the remarkable industry of Mr. McGillivray and 
now ready for public|ition ; as a matter of fact he believed some of the sheets 



176 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Dec. 28, 1928 


had already been published. But that was an outstanding spot in the West Indies, 
and among the Colonies generally what Col. Crosthwait had said in criticism of 
the policy that had existed was by no means exaggerated. He recently turned 
up the Blue Book containing the Report of the Hon. E. F. L. Wood, M.P. (now 
Lord Irwin, Viceroy of India), who visited the British West Indies at the end of 
1921 as Undcr-Secretary of State for the Colonies. He reported very favourably 
on the potentialities of British Guiana, the following being a very striking extract 
from his Report : — 

British Guiana is a vast virgin forest country with resources in land, timber, 
minerals and water-power lying idle and unharnessed. It is part of the great 
fertile belt of tropical South America awaiting development. Although as large 
as the whole of Great Britain, it has a population less than that of Hertford- 
shire, and a cultivated area about one-fifth of the size of Kent. The present 
cultivated area consists entirely of a strip of coast-land varying in depth, but 
not usually, except along the fringes of the rivers, extending more than five or 
six miles inland. ... As the interior is largely unsurveyed, it is impossiblr 
to speak with certainty as to the quantities of these materials that may exist. 
There is no doubt, however, that the potentialities of the hinterland are great. ” 
When it was realised that British Guiana has been in possession of this country 
since 1814, and that the report he had quoted represented the results of Britisli 
development work, it indicated that the survey of the country had been greatly 
neglected. Only 95 miles of railway had been built during the 114 years British 
Guiana had been in the possession of this country, and those facts showed hou 
little this country knew of its possessions and how little it had done in this instanct, 
to develop the land that had been entrusted to it. The lecturer was perfect !\ 
right in drawing attention to that phase of work in Colonial development, and still 
more he was justified in giving a warning that survey .should come first. If th<‘ 
survey had been undertaken no doubt development would have proceeded on 
(juite different lines. The reader of the paper had produced a new instrument for 
surveying which had not the objections of the old one. He saw a good main 
gentlemen present who had suffered, as he had done, by attempting to do survey 
work in thick tropical jungle, where every foot of the ground had to be cut in front 
in order to make a line. It was well known how laborious that work was in th(‘ 
tropics, but the reader of the paper had shown that at last an instrument had been 
made which was not a mere toy, which could be used for serious quantitative ‘ 
survey work, and which could overcome the great difficulties that had hitherto 
been experienced. The method that had been described so graphically was one 
to which he thought they were largely indebted to archaeologists. Far away bacK 
in the eighties. Major F. Elsdale experimented with balloons in the hope ot 
detecting archaeological remains; and subsequently Mr. Wellcome used anchored 
Idtes on the Upper Nile to photograph, by vertical photographs, the remains which 
he had been working on in that area. Probably the next important step in that 
direction was undertaken by Col. Beazeley in Mesopotamia in 1917. Col.Beazeley 
then showed that, from vertical photographs taken from aeroplanes, he obtained 
outlines of ancient cities, with the ordinary arrangements of streets and houses, in 
a way that never was suspected by ordinary observation on the ground. Manx 
present would remember the excellent work done after the war, he was going 
to say accidentally, but certainly surprisingly, by Air-Commander Clark-Hall 
and Flight-Lieut. Haslam in Hampshire. By air photographs they discovered 
traces of ancient workings which never before had been suspected by 
surveyors walking over well-cleared ground. There then followed tlu‘ 
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remarkable series of photographs of Stonehenge taken by Mr. Crawford, 
Avhich made the alignment of the eastern avenue to Stonehenge perfectly 
visible. Anyone who had seen the photographs would realise that the 
camera in the air had provided an instrument which enabled them to see things 
which it was not possible to see whilst surveying on the surface of the ground. 
Mr. Bourne, to whom Col. Crosthwait had referred, spoke of the difficulty in a 
tropical country of making a survey on the ground because of the way in which 
the wood was hidden by the trees. That was perfectly true, but the reader of the 
paper had given an entirely new view of that old proverb, for the camera in the 
air had shown that the distant view was necessary to convert chaos into order. 

I ho physics of the camera in the air were extremely interesting. Their investigation 
arose from a series of problems that were first worked out in connection with the 
submarine. Many of the audience would remember how from aeroplanes it was 
possible to detect submerged submarines when they were not, for ejuite obvious 
<ind physical reasons, visible to the cruisers and scouts on the surface of the sea. 
The same thing had occurred with regard to the detection of ancient marks in 
( onncction with archaeological works. A growing crop, especially a young crop, 
would show a slight difference of colour and a slight difference in its rate of growth 
<iver an old excavation on the chalky plains of Salisbury. That came out most 
ptirfectly from the air, and was seen very plainly in the photographs in a way that 
110 one would detect in walking over the grassy downs of Salisbury Plain. The 
method Col. Crosthwait had described had been used largely in South Africa, the 
l.ind which appeared to breed the spirit of enterprise. It was used during the war 
in Portuguese East Africa, and new routes were detected that never before were 
suspected to exist. It was used in German South-West Africa after the war in 
ihe mandated territory, when Professor Schwarz, of the Kliodes University College 
of Grahamstown, proposed that a survey^^ should be undertaken of Ovamboland, 
in order that there might be a possibility of wwking out a scheme for the diversion 
of the River Kumene, which now ran into the Atlantic Ocean direct, and which 
(ould be easily diverted eastward into the old half-dry lake Htosha, thus saving 
troni complete desiccation a large and valuable area between the basin of the 
< )range River and the present Kumene. Some of those present would remember 
(liat in 1922 Dr. 'Chalmens Mitchell, the very able and popular Secretary of the Zoo, 
in an aeroplane trip in Africa from north to south, detected the occurrence of 
\olcanic rocks north of Khartoum which had not previously been detected by 
Mic ordineiry surveyors. That was another fairly good illustration of the way 
m which an aeroplane survey could be utilised for reconnaissance work in geology. 
fh‘ also desired to say a word of appreciation of the memoir which Mr. Bourne 
liad produced as the result of a specialised study of photographs taken in Northern 
Khodesia. That was an example of a very detailed and special study of a series 
of photographs undertaken by a forestry expert, and Mr. Bourne had shown in 
lus Memoir what an enormous amount of valuable information could be obtained 
I rom photographs taken so quickly. Those who had served in India would recognise 
^Ir. Bourne as the son of Sir Alfred Bourne, the distinguished biologist, wdio was 
the Director of Public Instruction in Madras. The only other remark he desired 
make was that he thought all present would agree thst the remarkable way 
in which the mere taking of photographs for amusement had passed into a serious 
iind definitely systematised science was largely due to the enterprise of Mr. Alan 
butler, the Chairman of the Aircraft Operating Company, the company which 
was responsible for the photographs of South Africa. It was due to Mr. Butler's 
enterprise and readiness to expend large sums of money that the method had 
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been brought to such a striking success. He desired, in conclusion, to express 
from the Chair his appreciation of the extraordinary results which the reader of 
the paper had brought to their attention. 

Col. Sir Charles Close, K.B.E., C.B., Sc.D., F.R.S. (late Director General, 
Ordnance Survey), said that he was in almost entire agreement with the whole of 
the lecture. He agreed with what had been said that the development of Empire 
surveys ought to be taken up by those who were responsible, and he could not 
think of any method which was likely to give the desired results more readily and 
at less cost than a free adoption of the air survey method. He did not desire that 
remark to be taken as meaning, however, that the air method was of universal 
application. It was certainly not as useful, for instance, in hilly country. Tlu 
method had not yet been thoroughly worked out. The Orange River Colony 
was mapped by Col. Winterbothani at a cost of ;£ 18,000, the time occupied being 
five or six years, and he did not think in that particular case better results would 
have been obtained if air photographs had been taken. He desired to emphasist 
that the new method must be used with reasonable discrimination. The Chairman 
had mentioned that Col. Elsdale in the early days took a great interest in ait 
photographs for survey purposes. He (Sir Charles Close) served under Col. Elsdalt 
for a year or two, and he had in his possession a photograph which he took about 1883 
of part of Halifax, Nova Scotia. In that respect he desired to correct a remarJk 
the Chairman had made. Col. Elsdale's activities were entirely directed towards 
military purposes ; he was not an archaeologist at all. Col. Elsdale used to send 
up small balloons seven or eight feet in diameter with a camera attached to them 
and automatic release apparatus. The balloon went up 1,000 feet, released th< 
automatic apparatus, and then came down wherever the wind chose to blow it. 
Very good results were obtained in that way. The case of Jamaica to which tht 
Chairman had referred was even worse than had been stated. In 1905 the Colonial 
Survey Section was actually in Jamaica ready to make a map. The Governmeni 
at home was ready to go shares in the cost of making that map, but the local Govern 
ment would not do so, and as a result the Survey Section was sent to the Orange 
River Colony I The new method had shown its value, but it was not at preseni 
of universal application. There were still things in the old methods which were 
very valuable, and, as the reader of the paper had stated, it would not be possible, 
as a rule, to rule out the necessity for ground control. 

Col. H. St. John Winterbotham, C.M.G., D.S.O. (Geographical Section, War 
Office), emphasised the immense importance of quick and fairly accurate recon- 
naissance surveys for roads and railways. Such a reconnaissance survey had 
recently been made of a particularly deep and difficult gorge in the heart of Africa, 
some forty miles long and very difficult to survey, at a cost of something like I2 
a square mile, practically without any ground control worth mentioning, and 
at about one-tenth of the cost which would have been incurred by old ground 
methods. From the point of view of the alignment of railways and roads alon^ 
the new method had justified its use. This country now stood pre-eminent from 
the point of view of air survey, because it had been developed by the proper people 
On the continent and elsewhere it had been pushed by the two extremes; on tht 
one hand, by the scientific instrument maker, and on the other, by the airman 
Here it had been developed by surveyor and airman in conclave. As a consequenci 
the Continent had machines which weighed five tons from which doubtful result? 
were obtained, or a mere mosaic. In England an instrument was used whicl> 
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weighed only 7J lbs. The 3-inch maps which were now being made by the War 
Office would set a new standard for the fidelity with which the ground was followed, 
and the amount of surface detail which the photograph enabled them to achieve. 
Col. Crosthwait had referred on several occasions to the trouble experienced in 
I>enetrating dense forests from a photographic point of view. It was the first axiom 
in any survey that the surveyor must see, and in many of the trials in densely 
afforested countries in the East the camera had been powerless to pierce the screen 
of tropical vegetation which hid the land forms underneath. As Sir Charles Close 
had said, there were occasions when the air survey method would not work, but on 
the other hand there were many occasions when it did. 

Major C. K. Cochran-Patrick, D.S.O., M.C., said the Chairman had referred 
to British Guiana as one of the instances in which the Empire could have been 
developed in a better way. Personally, he spoke feelingly of British Guiana, 
because he was stranded in the middle of it one Christmas Day owing to damage 
caused to one of his flying boats, and as a result spent an uncomfortable week 
in the middle of the jungle. The instance of British Guiana only served to show 
how essential it was that not only should the Colonics be expected to carry out 
surveys, but that the Imperial Government should help in their cost. British 
Guiana had a very small population and a small income, and could not be expected 
to incur the fairly heavy expenditure which was necessary to complete a really 
comprehensive development survey of the entire Colony. It was necessary for 
the Government at home to help the Colonies to carry out essential surveys. The 
Chairman had mentioned the work done by Col. Beazeley in Bagdad and Mesopo- 
tamia, and it was very interesting to note how, in the survey which was at present 
being made, the system of canals sho>ved up on the photographs. There were 
most amazing systems of ancient canals which must at some time have irrigated 
extensive areas of desert which now were useless. It merely served to emphasise 
the fact that enormous areas exi.sted in that countiy^ which could quite easily be 
developed, as they had in the past produced useful crops. An unfortunate feeling 
seemed to exist that the air surveyor was in direct opposition to the ground surveyor, 
but that was not at all the case. Unfortunately, air survey began by airmen 
taking photographs and trying to piece them together in mosaics, but certainly 
in this country the airmen very soon realised that that plan was quite impossible, 
and they were now trying very hard to teach themselves to be ground surveyors. 
They were very glad when a ground surveyor came along and tried to look at 
things from the point of view of the airman and of the photographer, because it 
was only by a very close combination of the three essential elements, the flying 
side, the photographic side, and the drawing office side, that really efficient and 
economic results could be obtained. 

In addition to the special instruments which it had been necessary to construct 
to meet the requirements of air survey^ they had found it essential to design a special 
aeroplane. 

This machine, which was at present under construction, would be capable of 
climbing to more than 20,000 feet, at which height it would still have a very high 
speed. It would be fitted with two engines but would be able to fly comfortably 
with either engine stopped without running the remaining engine at more than J 
throttle. This should give it almost complete immunity from forced landings. 

The pilot would be seated in the extreme nose, so that he might have the maximum 
possible view for photography, while the photographer and his cameras would be 
comfortably placed in a roomy cabin with direct communication with the pilot . 
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In addition the machine would be capable of cruising for 7 hours so as to be 
capable of working at a long distance from the main base. 

Brig.-Gen. E. M. Jack. D.S.O. (Director-General. Ordnance Survey) 

supported very strongly the remarks the lecturer hiid made in regard to the applica- 
tion of the new method to the development of the Colonies and Protectorates. 
The application of air photography to survey had given the surveyor a new and 
extraordinarily valuable instrument. That application of photography was 
probably the greatest single development that had taken place in the science 
of survey since it was practised, and those who were responsible for the 
administration of undeveloped areas ought to take advantage of the wonderful 
new instrument which had been placed in their hands. Ihe Ordnance Survey had 
its own peculiar problems. Tlicy were not dealing with the development of a new 
country, but with the maps of a well-mapp<‘d and highly-developed country. 
Those maps were very intricate, and a great deal of ground work was necessary 
for the collection of names, the investigation of boundaries and so on, and it was 
very largely open to cjuestion to what extent, if at all. photography could be used 
in Ordnance survey work, which w^as largely the revision of those maps. They 
had been experimenting for two or three yi^ars and were continuing the experiments, 
but he was not yet in a position to say to what extent air photograyihy would be 
useful as a permanent method, although he thought there was no doulit a great 
deal of field work might be saved by means of its use. Major Cochran -Pat rick 
had referred to the supposed feeling of opposition which existed on the part of 
the ground surveyor to the air surveyor. As a ground surveyor he could assure 
Major Cochran-Patrick that no feeling of that kind existed, certainly at the pre.sent 
time. The only opposition ground surveyors ever felt was to tho.se who imagined 
in the early days of air survey that it was going to abolish the old methods. That, 
of course, was simply due to ignorance. As Major (Cochran-Patrick said, air survey 
was an addition to the old methods, and it was necessary for all concerned to work 
together^ as he was sure they were only too anxious and willing to do. 

Mr. R. Bourne (Imperial Forestry Institute, Oxfortl), emphasised the point 
made by Major Cochran-Patrick, that it was ni'cessary in the development of 
aerial survey to have a maximum measure of co-operation. Personally he approached 
the cjuestion not as a survey’’ or, but as a forester. He had been intenjsted more 
in the aspect of the interpretation of air surveys. He had followed with great 
interest the work of the Canadian Forest Services, and the point was worth men- 
tioning that there was actually an air section of the Canadian Forest Service com- 
prising its own staff and survey personnel. This section of the Canadian Forest 
Service had not only to deal with the question of fire protection work, which was 
proving of enormous value, but it was also employed both by Govern- 
ments and by private pulp and paper firms for taking stock of the merchantable 
properties of the forest. It was perfectly true that, where there was a dense forest 
canopy, an air photograph would not penetrate, but at the same time it indicated 
very clearly the distribution of the different vegetation types. The view from the 
air gave an idea of the forest distribution and indicated how the forest could be 
sampled. If a perspective view of the problem could thus be obtained a relatively 
true idea was presented of what the forest contained. Having obtained a general 
Klea of how to sample an area, the next step was to take the vertical and oblique 
photographs on to the ground and to ascertain what they showed, A forest officer 
could not be expected to be a specialist in all subjects, and he, therefore, suggested 
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hat, with a view to the interpretation of the aerial photographs, when the ground- 
work was being done, specialists representing different branches should bring their 
xperience to bear on the problem in the field, so that they would come to understand 
ach other’s point of view. If selected members of the field parties would then 
(*-fly over the same area, they could, with tlie maps prepared by the surveyor, 
ketch with very considerable accuracy the distribution of the diherent forest 
ypes, obtain a clear idea of the geological formation, and often get a clear idea 
s to the distribution of different soils. 

Air Vice-Marshall Sir Sefton Brancker, K.C.B. (Director of Civil Aviation, 
iir Ministry), in proposing that a hearty vote of thanks be accorded to Col. ('ros- 
hwait for his exceedingly interesting paper, mentioned that while the air operating 
assenger com})ani<‘S received a subsidy, the Air Survey so far liad not cost the 
ountry a penny ; and the best proof that the undertaking was a business proposition 
as th(‘ presence of the reader oi the paper on the J'Joard of the leading company 
1 tins country. Personally, he tliought those concciriu^d should be proud of the 
)cl that the Air Survey had never been on the dole, but that those concerned had 
Iways paid themsch es for the service rendered. The trouble about air survey 
as that it did too much work in loo short a time, and lh(‘ expense was often 
)inparativcly large in view of the overh(*ad chaig(‘s. If sev eral Colonies could 
(‘ induced to have air surveys made at the same tmu‘. .so that the aircraft could 
e lully employed, the overhead charges could be distributed, and, as a result, 
U‘ price considerably reduced, (.'ol. Jack had referred to the cjuestion of the 
ringing up to date of the Ordnance Surety of this country. In that respect 
le 'Preasury limited the Ordnance Survey to so many .scpiare mil(*s per year, which 
lie aeroplane could do within three weeks, lie was perlettly certain it would be 
very good thing if the Air Survey could correct the Ordnance Survey evtTy year 
oni top to bottom, but the Treasury would not agree to that. One of the most 
ticient Air Surveys tliat had been carried out was that of i^hodesia, where avdation 
nrk(‘d iiand in hand with the ground organisation, '1 hert‘ were skilled surveyors 

I tlu* ground under tlie command of the Air Survi'v, and he bedieved that was 
hat would happen in tlie future. He was not at all sure, either, that that pr(‘- 
jinmanco of the air was not what would happen in n^gard to war in the future, 
e agreed with tlie Chairman that Air Survey would b(' a very big factor in the 
•vf'lopnient of tlie Kmpire, Ivv ery (‘olony and Overseas Dominion now realised 
lat, if they could afford to make an Air Survey, it should certainly be carried 
it. He mov ed that a most hcartv v ote thanks be accorded to Col. Crostlwait, 
)t only for his paper, but for the pione(‘r work he was doing in a most important 
welopment. 

The resolution of thanks was carried unanimously, and Col. Oosthwxiit having 
■iefly acknowledged it, the meeting terminated. 

Colonel C. 11. D. Ryder, C.B., C.I.K., D.S.O., late Surveyor General of India and 
lainnan, Air Survey Company, had to leave before the discussion, and sends the 

II owing remarks 

It is somewhat saddening to realise that ev en now so much of Colonel Crosth- 
nt's interesting lecture has had to be devoted to stressing the necessity of surve^^s 
id maps. It seems so obvious and yet it apparently is not so to many Colonial 
ithorities. 

f have seen it mentioned, T think, by Colonel Macleod.that it is a curious thing 
at while official surveyors liave been dinning into the cars of Colonial Governments 
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the necessity of maps, the latter pay more attention to the proposals of commercial 
companies ; if this is correct, I think it shows the advantage of having one method 
of surveying, air survey, carried out by companies and not by a Government 
department. The two names which should be mentioned in this connection are 
those of Mr. Alan Butler and Mr. Ronald Kemp, who have financed the two British 
companies through their early trials and experimental work. 

I would only like to add how much 1 have enjoyed my old friend Colonel Crosth- 
wait’s paper, and how helpful the ventilation of this subject should be to all 
concerned. 


NOTES ON BOOKS. 


Impurities in Metals : Their Influence on Struciure and Properties. By 
Colin J, Smithells, M.C., D.Sc. London: Chapman & Hall, Ltd. i8s. net. 

Although the main relationships between composition and micro-structure in 
alloys have now for some time been established by metallographic investigation, 
it is only recently that due attention has been paid to what Dr. Smithells calls 
minor constituents.” By this term he simply means substances present in very 
small proportion. It makes, of course, no diflercnce, from the metallographic 
point of view, whether such substances are present as accidental impurities or 
whethci they have been added deliberately ; and Dr. Smithells explains that he 
would have used the term ” minor constituents ” in his title if there had been 
no risk of misunderstanding. 

The book is intended for those who are already familiar with metallographic 
work, but it commences with a brief and exceedingly lucid description of crystalline 
and metallic structure in general, and of the methods by which this structure is 
etermmed. Since the application of X-rays to the problem is of .somewhat recent 
date, this subject is treated with greater fulness; and the chapter in question, 
while avoiding experimental and other detail, gives an unusually well-balanced 
and informative account of the principles on which the method is based, and of 
tnc broad conclusions which have resulted from it. 

mfiToTS"" T'* investigations, though they still remain the principal 

tTthe presumably as being more familiar 

oi the e^fets of / the remainder of the book is devoted to a consideration 

i s: S’ofatatrprirar*' 

rouffhlv to classifv 1 ^ distinction, it is possible 

is given. ^ the resulting structural alterations 

considerable economic imoortan which, in certain cases, assume 

chapters. ThoSnickinrf the iwo last 

almost impossible dimensions in which indeed, would have to attain 

with 
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EXHIBITIONS OF APPLIED ART. 

Claridgb Gallery. Exhibition of Decorative Art. — This is a small but com- 
prehensive exhibition in which foreign work is displayed as well as British ; and 
nuich that is pleasing and desirable meets the eye at a first glance. The influence of 
J-ilzroy Street is shown to be disseminated throughout the various provinces of 
(Ircorative art ; Mr. Duncan Grant and Mrs. Bell themselves being represented by 
nUcresting painted screens. Their disciple, Mr. Douglas Davidson, has more than a 
little talent, and it would be doing him less than justice to say he was no more than 
^ school of Grant — though this 'would be a tribute to any young man's good sense. 
Mr. Davidson's embroidered table top in shades of grey is an excellent piece of work. 
1 hs rugs are good also; on the other hand his screen, though strong, and in no way 
\ninicky, has a touch of the uncouth ; the room where it would be in harmony 
\Vould itself be out of tune for repose. 

Mr. Rex Whistler, of Millbank refreshment-room fame, who rightly enjoys a 
tIi:-?croetly solid reputation, is represented by what is described as a corridor panel. 

I he style is that of the Millbank wall-paintings : ghostly figures flit charmingly 
in a picturesf|ue landscape? of dull green tones, the whole being seen through a 
t lassical portico. As a change from the bright and warring colours of some moderns, 
Mr Whistler’s conceptions are welcome ; the .suggestion of respect paid to tradition, 
though gaily, is also a congenial touch. But is not this decorator like someone who, 
\ui\ ing found a perfect recipe for fricassee of chicken, is reluctant to serve up any- 
ttnng (‘Ise ? It is liard to sec on what lines this style is going to be developed ; 

II IS at present not an altogether satisfactory end in itself. 

I he trees of glass and precious .stones convey a strong feeling of luxurious refine- 
rnmt ; their aesthetic justification is not apparent, though they stir the senses. 
1 iic portrait painted on glas.s by Mr. Messel is crude. Mr. Adrian Allinson has at 
hast one curious and pleasing pot, of which one example is blue and one white 
! ’ 55 ) strange ribs being accountable for the vitality of the piece. 

Ilie standard of design shown by the artists respoiivsible for the printed stuffs is 
high throughout ; indeed, this little exhibition is heartening ; there seems no 
<h'partinent of decorative art in which healthy and even original influences are not at 
k. These influences could and should be much more widely felt. In Duncan 
< u.int we have a painter and decorative artist whose name has in a most significant 
way already found its way into foreign text-books. The boldness and sureness of 
lij^ d(!sign is not merely original ; in certain respects modernity is what he decides it 
-liDuld he. His genius, all craftsmen should observe, lies not in simply adding a 
In lie rouge and lipstick to the face of the utilitarian modern world, but in finding 
I 'Migruous methods of transforming something useful and ugly into something 
u‘^dul and beautiful. 

Arlington Gallery. Exhibition of Modern Furniture. Russell Workshops, 
Broadway, Worcs. — ^The Russell Workshops are situated in the village of Broadway, 
t lie famous old-fashioned spot of which one interesting feature is the craft centre 

'<‘lf : blocks of cottages built on a logical and attractive plan from the designs of 
1 < sUo Mansfield. In this ideal environment is produced sound furniture, which, 
^ liough not old-fashioned, is not too self-consciously modern. We see no particular 

aming after a modern style at the present exhibition ; the most up-to-date 
ih ins are the very fine carpets of the Austrian designer, Resch, who works in co- 
operation with Russell's. ' 

I'he modernness of the furniture consists in its simplicity, usefulness, and reliance 
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on the intrinsic aesthetic qualities of the woods employed. There is a handsome 
bookcase, No. 23, perfect, but for the pattern cut on the glass, an unnecessary 
disturbance of its serenity. The price is the large one of fifty guineas ; however, 
the air of slenderness and strength of the rosewood case with its inlay of ebony 
and rustless steel door-franujs is very captivating. On the opposite side of the 
room stands a fine grandfather clock, also in rosewood, the general aspect of which 
is cjuite old-fasliioncd. Cxood work like this makes nonsense of “ periods ” ; the 
clock would not be out of place in many a decorative scheme whethcT of predomin- 
antly period ” or modern character. 

Worthy of note are the yew-treci chaiis which form part of a dining room set 
mainly in English oak. The laccpier bedroom set is not unattractive, though the 
decorations are ineftective. 1 understand this is the first time Messrs. Russell have 
experimented in this medium. 

(.)n view also are some of Mr. Paul Nash’s charming printed stufis. Messrs. 
Russell are animated by a liberal spirit ; not only do they keep in touch wdth artists 
like Mr. Nasli and IJerr IR'sch, hut, as we read in Mr. ldu)r])’s introduction to the 
show ; " the rmm at the bench, and, a fortiori, the loremen, (i.e. at Broadway) are 
taken into consultation, and not infretiucnlly adaptations of form .... are 
devised in the shops.” 

Mr 'fhorp touches on the (piestion ot the plac(‘ of intichineiy in the workshop. 
Rcri.sonable minds do not comU'inn machines, hut the too wide use commonly made 
of them. There is a point up to wdiich machines support and help on the dcvt'lop- 
nient of the liuniaii individuality. Beyond that point tliey are obstacles to such 
dev(‘lopnient. Jt is the vei y propei idea of Messrs. Russi'll that by the discreet use 
of machines tlie workman should be ” spared .som(‘ hard donkey wairk and set free 
for the more delicate and intricate pioblcmis of his job.” 

Russell workshops are a growing concern. Where possible they join to tliem- 
selves craftsmen performing services auxiliary to tJudr primary needs. Broadway 
has thus become an important centre for more crafts tiian that of the cabinet 
maker. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

TrFSDAY, Jasuarv I,. Koval InstitiilioJi, Ji, Mk'iuarlo 
Street, VV. p.m. Mr. A. Wood, “ Sound W;n’t‘S ami 
tlu*ir Hhos, Nolrs anrl Noims." (ivetun HI). 

VV i UM'isti \Y, ] \NUAK\ . lilcctriLal Cii^uinTs, In^lltlUlon 
of, Sav(»y Place, W.C. () p.m. W'licU^s Sertion 
Meeliim. Me'>sr<. P. P. Kekoj^icy and 11 . L. Kirkp, 
The Desi^.:n of Transmit tin?» , Aerials toi Hioacl- 
casting Station^*,*’ 

Heating and Ventilating Eiiji^inrcTS, In.stitntiou of, at 
Caxtoii Hall, Westminster, S.W. 7 [).m. Mr. G. 
Wilkinson, “Hiouomic Application of Hloctri^'ity to 
Low Temperature Hputlog Purposes." 

Thursday, January 3..LiTmean Society, Kuriiogtou 
House, W, 5 p,m. 

Koyal institution, 21, Albemarle Street, \V. 3 p.m. 


Mr. A. Wood, “ Sound Waxo.s and their Uscs—How 
Sounds are Analysed." [Lecture IV). 

I'KIDAY, Januarv 4. .Mechauical Kiv^meers, Institution ol, 
Storey’s Gale, S.W. 7 p.m. Major A. W. Farrer, 
‘ The Engineer Salesman Abroad.” 

Geogiaphiccd Society, at the Aeolian Hall, New Bond 
.Stieet, U'. 3.u< p.m. Dr. Hugh R. Mill, “ Caj tain 
t<iok’b ()ur>t ui the South' m (.onlincnt." 

.^l Engineering and Scaentific Club, VVolvethainpton. 
7.10 p.m. Mr. j. P. I'lierv, " Patents for Inventions 
^ and their Relation to 'J'rade." 
liansport, Institute ot, at Leeds, 7 ]).in, PaperTly Mr, 
Perry Bectham. 

Saturday, Januarv 5.. Education Fellowship, New, at 
the Cential Hall [Library), Westminster, S.W. 5.30 
p.m. vSir Mk had Sadler, " Examinations." 

Royal Institution ,41, Albemarle Street , W . 3 p.ni. Mr. 
A. W'ood, " Sound Waves and thdr Uses — The Ear 
and W'hat it Does,” I'Lcchire \’). 
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NOTICE. 

NEXT WEEK. 

Thursday, Jaxtary iotii, at j p.ni. (Dr. Mann Juvenile Lecture). 
UAP7AIN Sir Arthur Clarke, K.B.E., Elder Brother of Trinity House, ‘‘ Ships 
and Lighthouses" (illustrated by lantern slides). Tea will be served in the 
Library after the T.ecture 


PROCEEDINGS OF THE SOCIETY. 


FOURTH ORDINARY MEETING. 

Wednesday, November jHth, 192‘S. 

The Right Hon. Thomas Wiles, P.C., in tlie Chair. 

The Chairman, in introducing the Lecturer, said he was a member of the head- 
quarters staff of the Port of London Authority. An American would probably 
describe him as a live wire." But what a held he had to cover in his subject of 
that evening ! The river Thames, with the Port of London, was once described as 
seventy miles of “ liquid history,” from the little Nore lightship bobbing up and 
d(;wn in the North Sea right away to the respectable suburban district which 
surrounded Teddington I.ock. The speaker had often thought that Londoners were 
very ignorant of their docks. Probably not 10 per cent, of the seven millions of 
people who inhabited Greater London had ever seen the Docks, and he doubted 
whether very many more had ever seen the river Thames — anyhow, if they had 
seen it, it was only as a grey stretch of wat(‘r between Blackfriars and Westminster, 
or, perhaps, a golden stream between Maidenhead and Windsor. But he thought 
he could say without contradiction that if it had not been for the river Thames 
there would have been no London to-day. It was a unique river, because it had 
this wonderful tide, flowing backwards and forwards, carrying goods freely from 
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unr (*11(1 to the otlier, iiiglil and day, gui(l(;d by no motor or steam power, but by 
the light ennen, who were most wonderful craftsmen, steering these vessels on thi* 
tidal way, up and down the river, alike* in summer and winter, in fog and frost and 
any kind of wc^allier. It was the river which had created the* miles upon miles of 
factori(*s and mills and wharv(.*s along its banks. In the old days the F-gyptiaiis 
used to worship tin* Nile, and the Romans imther I'iber. Londoners should make 
oiieisance to Fath(‘r 'Fhames who had made their dly the greatest city in the world 

How had the Thames been managed ? He venhired to say, even before? tlial 
audien(.e, that the Thames had been mismanaged and miiddl(.*d for centuru's 
It had bren managed by consi‘rvators, docks directors, borough and county 
councillors, 'J'nnity HrolluTS, in fact, so many ovi‘rlap])ing authorities tliat it was 
almost impossible to manage the Port and the river 'rham(*s at all. About 25 yc'ars 
ago a Royal ('ommission w’as appointed, and reported in tavoiir of a body whuli 
.should liave* pow(*r to deal witli the wliole of the Thanu's, fnnn Teddington to tlu> 
Nore. 'riie spi'aker well r(‘m(‘mb(‘red tlie Hill in J^irliament, b(*cause Ik' li.al 
happiuied to mala* his maiden sp(*ech, very humbly and nervously, on tliat very 
Hdl when it was broughl up m 1007 

'liie J'ort of London Authority, which was CR‘«ited m loog, consisted of 2.S 
nu'nihers, (ughteen of whom were eJi'cfed by tin* payers ot dues, and ten appointcrl 
by th(‘ Hoard of 'J'nide and certain public bodies. 'J'lu* nu*inbi‘rs were elected tor 
three yi'ars so that tlic) should not g('t into an anti(]uat(*d stat(* liki* that of sonu' 
other bodies. It was also a non-y^ohtical Authority. There w’(T(‘ no politics in the 
Port of London. He had never servi‘d on a public Ixxly wiiicl) got on wuth its 
w’ork as (jiiiikly, and (juietly, and w'ell as this Authority did. Sinct* it had bi'en 
established great marks had been made on the Port and on the* river. The riyer 
had n(‘ver been wx*ll dredged, and very large slups now caiiu* into Hie clocks 
I he docks had lieen improv(‘d and modernized and brouglit up-to-ddle. The King 
Oc'orge l)(;ck -he btdieved the tinest dock in the wairld -was one of the sights (d 
London, and one which the Govi'rnment ahvays s(‘nt distinguished visitors to see. 
At pre.sent tlie Authority was making a landmg-.stage at Tilbury, so that the oi'ean- 
goiiig stivimer waiuld come up to the landing-stage*, and the train from St. l\ineias 
would take }>assc*ng('rs right along-side. Kvervlhmg was being dom* to bring 
J^ondoTi up to the rocimrements of modern shipping. He ventured to say that to-dav 
the modern machinery, the good C(pnpment. and the elticient servic'e mad(* London 
an unrivalled port in the world, and there was no doubt that the Authority was 
carrying out the motto on its flag . " Florcai imperil pnrijts," 

The following iiaper was then read - 


IHK JWT OF LONDON. 

By J. H. Esnij., O.H.E,, Commercial Manager, Port of London Authority. 
It IS often said that “ compiirisons are odious.” and thi.s, of coun;e, is probably 

it only ^y 

vaSrportJ ^ ^ npPnociate the relative commercial position of the 

entTrinfh the volume of tonnage of shipping 

poned ofthrV r 7— commodities iufported and ex- 

greatest port in ° international markets, London has long been the 
greatest port in this country and probably in the world. 
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London was the principal port of Britain before it became the capital, and 
its greatness as a city has increased coincidentally with its commerce. Many 
circumstances have combined to effect this progress, but the chief are the 
geographical and physical advantages enjoyed by the port. London is about 
sixty miles from th(^ sea. which makes it not only a safe depot for valuable 
merchandise, but gives it an advantage as a market and distributing centre 
for the United Kingdom, 'fhe mouth of the Thames faces the mouths of 
the Rhine and the Scheldt : the Elbe is not far distant. Continental trade 
])etween London and ports on thc.se rivers is tlierelore (‘asy. 

The physical advantagi* of the port ol London is its broad and deep river, 
enabling vessels of the largest class to enter its dock.^ with facility. 

The earliest referenci' to London in history is as a port. The Roman historian 
Tacitus, writing in A. n. ()i , state's that “ l>ondinium. though undistinguished 
1)\ tlu‘ nauK' of a ce)lony. was much frequentc'd by a numljer of merchants 
and trading vesse'ls.” 

During the Roman oC('U]>alion London becanu' n d(‘]>'t for luxuries required 
1 )V tliii Roman settlers and for th(‘ (‘X])ort ol corn to tlu' legions on tlu' Rhine. 
T]i(‘ London Stone, which is now enclosed m a stone case and built in the outer 
wall of .St. SwithiiTs ('huri'h, ( annon Street, was in Roman times tiu* central 
inillarium, or mih'stoiie, similar to that in the Forum at Rome, from which 
the British highroads radiated and from which distances were reckoned. 

In Saxon times trade develo])ed with the lands whence the Saxons 
came, and tlu* ^Vnerabl(‘ Bede testifies to tlu* international character the 
trade of London had assunu'd in the seventh cc'utury when he states that 

London is the nu'tropolis ol tlic' ICast Saxons, situated on the banks of the 
afor(‘said rivi'r, and is the mart of many nations resorting to it by sea and 
land." 

It was not until bdizabethan times, however, that London forged ahead of 
Antwerj), her greatest conqietitor. 

You will remember that it was in Queen Elizabeth's reign particularly that 
England’s Merchant Atlventurers penetrated rich and fertile lands in various^ 
parts ol the world and Ix'gan that conquest of tra<le which laid the foiuidation< 
of our commercial greatness. Tropical and otiier produce carried by British 
ships was poured into London, which soon became the greatest market of 
luirope. 

Lhigland’s overseas trade continued develo}> during the next 150 to 200 
years and it continued to be centred very largely in London, where the great 
Trading Companies, such as the East India, the Levant and the Hudson's 
Bay had their headquarters. 

At the close of the i8th century vessels from overseas sailed in convoys, 
owing to the Napoleonic Wars, and, as they sailed practically at the same 
time after the harvesting of some particular product and when winds were 
favourable, the arrival of all these vessels at one time, plus the colliers and 
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other coasting vessels, caused great congestion on the river. (I may remind 
you that before the advent of railways all coal was carried by ship). Owing 
to the wharves and legal quays being blocked witli merchandise it was im- 
pos.sible for ships to discharge their cargoes for months together. Thieves 
did a roaring trade ; it is computed that there weie no less than 11,000 ot 
these river thieves about the period mentioned. Sir Joseph Broodbank, in 
his admirable book on the history of the Port of London, points out that 
so many and various were these gangs that they were classified. There were 
“ River Pirates,’' Night Plunderers,” ” Scuffle Hunters,” ” Light Horsemen/' 
” Heavy Horsemen.” and ” Mud Larks.” Several estimates were made as 
to the amount of the losses, but no satisfactory data existed for making the 
calculation. The estimates placed the aggregate losses from plunder to 
merchant and the public revenue at from ^250,000 to £Soo,ooo per annum. 
Whatever the figure, the ]o.sscs suffered by the merchants and the Crown in 
revenue were .so serious that the idea was conceived of constructing a protected 
water area in which vessels could lie and discharge th(‘ir cargo in safety. 
Such were the conditions which existed until about the year 1800. 

The first enclosed wet dock in London was constructed about the year 1700 
(actually begun about 1696) and was known as the Howland Great Wet Dock 
It was what we should now consider a very primitive affair. It had a water 
area of ten acres, a single pair of gates only, and no warehouses or storage 
accommodation. It was not until the end of the i8th or the dawn of the 
19th century that, through sheer necessity, the building of docks in London 
was undertaken on a large scale. 

The first dock of importance was the West India J)ock--])roTn()t('d by th(' 
West India Merchants and opened in 1802 by Wm. Pitt, then Prime Minister, 
and to-day this is the chief dock for the storage* of sugar and rum. Other 
groups of merchants having interests in the East and elsewhere .soon had their 
own particular docks (London Dock for wine, brandy, tobacco ; the ICast India 
Dock for general nierchandi.se from India, China, etc.). 

hor about 100 years after the building of the West India Dock the bu.shu'ss 
of the port continued to increase but owing to financial difliculties, principally 
brought about by severe competition betwec'ii tlie various dock companies 
and the public wharfingers, the dock companies were unable to carry out the 
extensions and improvements which the ever-increasing trade of the jiort 
demanded. 

As a result of the outcry by the traders and the public the (government 
appointed a Royal Commission to inquire into the whole question. Th(i final 
result was the creation of the Port of London Authority in 1909. 

here were thus transferred to the Authority by Act of Parliament the docks 
ot the London and India, Surrey Commercial, and Millwall Companies, and the 

wntrol of the tidal portion of the river Thames, a distance of 69 miles, formerly 

o er e administration of the Thames (ionservancy. The river above 
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Tcddington is still controlled by that body. The Act also transferred to the 
Authority the powers of the Watermen’s Company, so far as it related to the 
registration of craft and of lightermen and watermen. The purchase price 
of all these undertakings was fixed by the Act at nearly £23,000,000. 

The Port of London Autliority to-day consists of 29 members, 18 of whom 
arc elc'cted by payers of dues and charges and 10 are appointed by ])ublic 
and Government departments, such as the Ministry of Transport, Corporation 
of London, London ('ounly Council, etc. The pres(‘nt Chairman was ('lected by 
the other 28 members from outside their number. 

In short, the Port is controlled by those* whose interests are ( losely allied 
to it, and, as (jur charges are occasionally criticised, it will be some satisfaction 
to those critics to know that tho.se who are n'sponsible for the rates and charges 
have to j)ay the* same themselv('s. It will, therefore, he appreciated that the 
iiihTests of the members of the Authority and their critics are identical. 

Tlie water an‘a of tin* docks alone is 720 acn^s. d'h(‘r(‘ are 36.^ miles of quays, 
whilst the entire estat(‘ is 3,234 acre.s. 

About 25 million tons of merchandise enter th(‘ Port of London yearly, 
.iboul 13 million tons b(hng Irom overse«is. 

The important position which the Port of J.ondon ()ccu])ies in relation to 
overseas trade is indicated by the fact that in I92() (tlu: lat(‘st year for which 
( omphde Board of Trade tigures are available), the* value of London’s imports 
and exports, excluding coastwise, amount’d to nearly £702, 000,000, exxeeding 
tlios(‘ of Liverj)ool, the next most important ])ort, l)y more than £193,000,000, 
and being nearly twice the values of the combined imports and exj)orts of Hull, 
ATancliester, Southampton and Glasgow. Put in another way, one-third of 
tile total import and export trade of the United Kingdom is dealt with through 
the port of London. Within the last few days the Board of Trade have issued 
prt'liminary tigures which .show that in J927 London’s import and export 
trade, ('xcluding coastwise, amounted to over £706,000,000, exceeding Liverpool 
by £225, 000, 000. 

The enormous growth ol London’s trade can be judged from the fact that 
ui 1700 the value of the import.s and exports was £10,264,000. £10,000,000 

worth of mercliandise in those days was considen'd a high figure, and it un- 
doubtedly was so, as such commodities as sugar, rum, wines, spirits and other 
valuable articles were the principal imports. 

Within the last few years there has been a decided tendency for additional 
industries, such as motor car manufacturing, engineering and paper making, 
to lx* established in or near to London, and for important businesses to be 
<'entralised here. This is doubtless due to the development of electricity and 
b> the shipping, trading and other facilities in which London is pre-eminent. 

As a further indication of London’s commercial greatness, one has only to 
turn to the financial transactions of the city. In 1927, out of a total sum of 
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£41,550,541,000, which passed through the Hankers (clearing House, 
£^8,577,714,000 were dealt with by London. 

The net register tonnage of vessels entering and leaving the jiort has increased 
from 650,000 in 1700 to the huge figure of over 52^ million tons in 1927, 
which is over 14 million tons more than in the first year the Authority took 
office and constitutes a rca)rd in the history of the port. 

I submit tliat these shipping and trade figures prove that the Port Authority’s 
bold policy of extensions and improvements, involving an expenditure of 
£15,000,000, has been amply justified. The outlay of additional capital, 
however, necessitates increased business and it rests with the Traders of 
London to help the Port Authority by using the facilities provided. By so 
doing they must inevitably benefit themselves, since the larger the volume of 
tonnage handled by the Authority, the wider tlu; area over which the overhead 
charges can be spread. 

A comparison of the shipping figures for the out-ports shows that in 1913 
London’s figures exceeded tho.se of Liverpool, the next leading port, by 
9,000,000, and in 1927 by over 20,500,000 net register tons. 

Over 60% of the shipping entering the port discharge’s in the docks, the 
remainder at wharves, at manufacturers’ premises or at moorings in the river. 
A large part of the cargo, not intended for immediate consum])tion, goes into 
the Authority’s warehouses on the tlocks and (piays. This warehousing 
business is of great importance, comprising, as it does, every class of 
merchandise entering the port. The principal an; grain, tinilxT, wines and 
spirits, wool, frozen meat, sugar, tea and tobacco. 

About 2^ million tons of imported goods yearly are pu.ssed o^'er the Authority's 
quays, while the normal stock of goods stored with the Authority is about 
600,000 tons, a striking figure when it is remembered that the modem tendency 
is for goods to go directly into consumption, and that the need ol hohiing 
large stocks is far less pronounced than it used to be. The stocks held by the 
Authority in iqar however totalled over 1,000,000 tons. 

It is often suppo.sed by strangers who visit the docks that the ])roduce stored 
in the warehouses is the property of the Authorit>-. This is not the case. 'J'he 
Authority import ab.solutely nothing. J hey are, as a body, neither growers, 
producers nor importers of produce, 'they are custodians only. 

In addition to the ordinary labourage connected with the handling of goods 
ex ship the Autliority have a staff of experts who jierform such operations as 
the owners of the goods may direct. They house the jiroduce discharged from 
the vessels ; rejxirt upon its weight, quality and condition to the merchants 
interested, sort it to quality and to marks ; open jiackages containing such 
goods as are sold by inspection of tlie whole package, and furnish samples 
which represent the exact condition of the jiroduce. These .samples arc sent 
or exliibition to the London sale rooms where they an; inspected by intending 
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The Authority also cany on a large bu.sincss in the conveyance and shipment 
of export goods, the normal quantity passed over the quays annually being 
about 700,000 tons. 

However, it is in connection with some of the interesting businesses ware- 
hoased and dealt with by the Authority that I wish particularly to speak 
this evening. 

We will commence our hasty tour of inspection at th(' Authority’s Uptown 
Warehouses. 

City Wakkiiooses. 

One of the Port Authority's city warehouses is known as Commercial Road 
Warehouse. It was specially designed for the accommodation of the traffic 
to and from tlu' Tilbury Dock, being diri'clly connected by rail with that 
(lock. The total lloor ar(.‘a of the warehou.se is approximately eight acres. 

In adrlition to being ust'd for the accommodation of trafhc landed at the 
Tilbury Dock, Coinniercial Road Warehouse is used for tin* storage of Indian, 
(Vvlon and China teas. 

Cutler Str(H‘t wnreliouse is another of the Authority’s City pnTuises. It 
(:ov(‘rs an an*a (d' fivi* acr(‘s, holds 20,000 tons of goods, and has an average 
stock ot nierc}iandis(‘ worth a])out ,000,000. 'rhousands of tons of tea are 
stoOMl there besides carpets troin 'Turkey, ikwsia and China, and cotton carpets 
from Henga] and Nortiu'rn India. Porcelain from China and Japan is also 
stoix'd tlu‘rc‘. 

In this warehou>(‘ an* to fie found large quantities of Oriental curios, including 
t’fxls frcmi tlu‘ four corners of the earth ; in fact, more gods are stored there 
than it is gemuallv supposed are worshipped ! In addition, there are carved 
ivorv figures, bronzes, ]ac(|uer cabinets, silk and satin screens beautifully 
ernliroidered, vases and bowls of beaten brass, ICgyjdian and J^ersian coffee 
pots and hol(k*rs, Japanese pictures, and ancient manuscripts from Persia 
and Mexico : iiho raw and waste silk and silk and cotton piece goods from 
( Inna, Jajian and Bengal, the silk and cotton jiiect' g(X)ds alone being equal 
to 5| million yards, valued at over jrb5o,oo(). 

'fhe warehouse is also the centn' of the ostrich feather trad(\ About 
£3,000,000 worth of these feathers, principally used for trimming ladies’ hats, 
lormerly passed through this warehouse every year and, although we still 
have large stocks on hand, this great industry, which furnished employment 
for a great number of people and, incidentally, brought revenue to the coffers 
of the Authority in warehousing charges, etc,, is now practically dead. 

Dstneh farming in South Africa was also a flourishing business, but as 
then? is now little demand for the feathers, the birds arc being slaughtered 
wholesaler. All this has been brought about by the change in the fashion of 
ladies’ hats, due to the fact that the ladies now shingle and permanently wave 
their hair. In fact, a whole industry overwhelmed by a permanent wave ! 
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While the ostrich featlier industiy has declined, the Authority are ware- 
housing considerahly more silk and silk stockings. Thus, while fashion has 
robbed us of the ostrich feathers which formerly adorned ladies’ hats, it has 
given us a great display of silk stockings ! This display is pardonable even 
when the stockings leave our warehouse. When ostrich feathers were worn 
the full value was displayed. Therefore, one cannot blame a young lady 
who pays, say, los. for a pair of silk stockings, wanting to show at least 
8s. fid. worth ! 

There are nearly three acres of floor space available for showing and storing 
carpets at Cutler Street, the present stock being al^out 1,350 tons, representing 
800,000 square yards of an approximate value of ;£2,ooo,ooo. 

It is at this warehouse, also, one may see all the great drug staples of the 
world, such as aloes wra})ped up in monkey skins (no doubt there is a scarcity 
of paper and other suitable wrapping in Africa, wiivrc aloes principally come 
from, while monkeys are plentiful), gamboge, ipecacuanha, sarsaparilla, 
Turkey rhubarb and gum benjamin. 

The extensive warehouses at Cutler vStreet and Commercial Road arc also 
used by the Port Authority lor the storage of tea, of which about 50,000 tons 
(including that dealt with l)y tenants at St. Katharine Dock), are housc’d 
and delivered annually. 

In 1927 London received 496, 000, 000, lbs. of tea, more than 90*^4, of the 
total importation for the United Kingdom. 

To-day the stock of tea in the port is al)out iS() million lbs., valued, with 
Customs duty, at over £i( 3 ,ooo,ooo. 

This stock is equal to nearly 5J months' supply for the I'nited Kingdom 
at the present rale of consumption, viz., 9 lbs. per head per annum. The rate* 
of consumption in the U.S.A. is less than i lb. per head per annum, and on tin* 
Continent less than I lb. Thus there would appear to l)t^ a great future for 
tea, especialh' in the U.S.A., where legislation prohibits the importation or 
manufacture of alcoholic beverages. 

St. Katiiarinl Dock. 

The St. Katharine Dock has a water area of only 10 acres and is the smallest 
of the docks in London, being used by the smaller class of vessels, i.e., ves.sels 
up to i.ooo tons gross register. It was commenced in 1827 and publicly opened 
in 1828. 

The dock, although small, serves a useful purj)ose, as it is sun'ounded by line 
ranges of warehouses which contain tea, indigo, hoj>s, dried fruit, canned 
goods, wool, shells, etc. 

Four largo and well-lighted rooms are devoted to the use of shell importers. 
Here large supplies of valuable shells, brought into the Thames from all parts 
of the world, are opened by the Authority’s officers, weighed, sorted and 
lotted for the public sales, which are held six times in eveiy year 



Jan. T'^29 JOURNAL 01 ^^ THE ROYAL SOCTICTY OF ARTS. 


^93 


Tortoiscslicll is also warehoiisi'd al this dock At tlu' sales of tortf)iseshel] 
its many as live liundrcd lots ar(‘ sometimes shown, arranged in three tiers 
round the windows. 

London J^ock. 

The l.ondon Dock, whicli wa.s opened in 1805, is adjacent to tlu* St. Katharine 
Dock and has a watcT area of acres. This dock also accommodates the 
sinalkT class ol vessels, but the warehouses, whicli are very substantially 
built, house some of tlie most valuable articl(‘s entering tlie j)ort of London. 
There is accommodation in tlu^ war(‘hon.ses for about 220,000 tons of goods. 
Special prernist‘s are set ajxirt for warehousing, working and showing wool, 
lallow, wine, brandy, sugar, rubber, gutta percha, balata, dried and green 
traits, ivory, s])ic(^s, bark, gums, imdals, drugs, dates, ]7<^pper, ricx^, coffee, 
( ocoa, isinglass, iodine, (]uicksilver and many otluT valuable goods. 

A wan‘hou.se is jirovided al J.ondon Dock for tin* storage; of ivory, the bulk 
ol which com(‘s from Africa and from India, ('eylon and other Asiatic countries. 
\ small (juantity, brittle in (juality, comes from Siberia, under the name of 
lossil ivor\, l)(‘mg tusks oi extinct mammoths which havi* long been buried 
Hi the frozen soil of that region. Fhe ivory of Africa is shipped from almost 
r'\a'rv port in that ('ontinent, and is superior in density and whiteness to any 
otIuT description. It may here be said that many, }>erhaps most, of the tusks 
(il elephants shown are not from recenlly kilh'd beasts, but are the old treasures 
ot Afrii'an chit'is reluctantly stirnmdered, and ston'd, may be for centuries, 
111 remote African villagt's. 

When received al the docks the ivory is weigheil by tlu* Authority’s officers, 
examined, clas.silied, and laid out for the nuTchants’ inspection. Special 
attention lias to be directed to the detection of stoncN and metal, which are 
M)nietim(\s in.serted l)y the natives in the hollow at the root of the tusk in order 
to iiureasi; the weight. Tlie tusks are sometimes 9 feet in length, weighing 
1.40 to 150 lbs. v'dch, and the value is now about fifteen shillings per lb. The 
annual importation of ivory into London is about 200 tons, representing 
the ivory of about 2,300 elephants. Aecominodation is also available for 
'iriiiainon, nutmegs, mace, }>ei)})er and other spices. Every package of 
<'innamon has to be ojiened by our men and repacked in order to discover 
wlu'ther the material inside is of equal (juality to that which is visible to 
tlie naked eye. Sometimes they di.scov<.T pieces of wood inside the bales. 
Cinnamon is the inner bark of a tree and is folded into quills. It is used for 
cookery and in chocolate, and is a great specific for influenza. Some years 
ago, during an outbreak of influenza, a deputation of medical men visited 
the docks to intjuire whether any of the men working on the cinnamon fl(X)r 
suffered from influenza, and it was discovered that none of them had it, or had 
<?ver had it. 
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One of the floore of the .spice warehouse at the London Dock is used for 
sorting nutmegs, which are very liable to the attack of a beetle and are often 
coated with lime before shi{)ment as a protection against this insect, which 
bores holes and spoils the nutmegs. Before the nutmegs arc sold our men 
have to look at every one and separate the holey ones from the sound. The 
holey ones are ground up and sold as mixed spice and the very lowest quality 
used for giving a flavour to cattle food. Nutmegs come from Singapore, 
Penang, Madagascar and the West Indies, and are the kernels of a fruit of 
which mace constitutes the husk. 
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Sorting Nutmegs — London Dock. 

Another commodity warehoused at Lond(m Dock is rubber. In 1927, 
371,000 tons of rubber were expirted from the plantations in the Malay Straits 
and other producing countries ; of this London received one-third. 

The greatest consumer of rubber is the U..S.A. , which olUaiirs supplies not only 
from London but by direct shipment from the producing coun tries. They taki' 
75% of the world's production, but this will b<- aiipnnated when it is remem- 
bered that out of a world total of 30,000,000 motor cars the United States of 
America owns 25,000,000, or one car to eveiy five persons, compared with 
one car to every thirty-six persons in the United Kingdom. There are three 
floors at London Deck, each 250 feet in length, reserved for the “working” 
of rubber. 



Colonial Wool on show. London Dock. 
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The total number of sheep in the world is estimated at 604 millions, prodncmi^/ 
a])oiit () million bales, or over i| million tons of wool yearly. About 45 
produced in the British Empire. The United Kingdom takes eibout oiu - 
fourth for manufacturing purposes, and of this nc'arly onc>half comes p, 
London. 

Put in another way, London deals with over 55 million sheep fleeces yearly 
and a large proportion is warehoused at London Dock, being in jx)int of ])oth 
tonnage and value one of tlie most important articles dealt with there. 

The Port Authority make a special study of the liandling of wool and (lr\(.te 
ten acres of well-lighted top floors for showing purposes. 40,000 bales can l)e 
shown at one time. A further 20,000 bales can bi' shown at privat(‘lv-own(‘r| 
war (‘houses in the port. 

Buyers from all parts of the world attend tlu^ wool sales in London and th<^ 
keenest bidding is experienced. It is calculated that on an average run ot 
years better prices are ol)tained in London than at any other markc't in iht 
world. 


It is interesting to note that in the reign of Edward 1 wool was bhiglarid’- 
greiatest e.xport. It was shipped to Flanders lor manufacture into clothing, 
but about the year 1330 Edward III encouraged tlio Flemish W(‘avers to s(‘ltlt' 
in England. Ihis was the beginning of tlie great industry of clotli manulac 
turing in this country and to-day wool is one of ICngland’s y)rinci])al imports. 
To show their appreciation of the wool industry- but more probably llu 
excellent revenue they were able to derive in taxes from it- - the early English 
kings iflaced their Chief (ounsellor, the Lord Chancellor, on a sack ot wool, 
and this ancient custom of the Lord ('hancellor sitting on the “ Woolsack ’’ 
whilst in the House of Lords obtains to-day. 


It has been said that London Dock is the real port of London, as it is lu n 
that wincy particularly from Oporto, is stored! The famous wine vaults in 
London Dock were built 120 years ago, when a man's popularity was often 
judged by the number of bottles of port lie could consume at one sitting 
of the rails m the gangways in the vaults is 28 miles, ami nearly 
3 million gallons of wine can be stored at one time. In addition, there an 
_5i acres of brandy vaults capable of storing at one time 120,000 quarter casks. 

little on the coldest day of winter or the hottest day in summer. 
wldch^enS! may be observed an extraordinary fungus 

clean as those If a catheLl cryjr'^Iflr T' 

no doubt accounts t e.scape of this fungus through the wood 

In the h A ^ cannot pretend to enlighten you on this point. 

1870. '"hich has been there since 
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SURRHY COMMKRCIAL DoCKS. 

The Surrey Commercial Docks are situated on the south side of the Thames 
and, including the ponds set apart for the floating of timber, have a total 
water area of 147 acres, with quayage of over 5| miles. They are the finest 
wood depots in tlie world and are chiefly used 1 )\^ the Baltic and Canadian trades. 
Although cheese, bacon and grain are housed lun'e, it is better known as a timber 
dock. Practically all the soft wood coming to London — timber such as pitch 
j)ine, deals, and other woods used for building purposes — is stored eitluT at 
these docks or at Millwall Docks. There are 112 acres of covered and uncovered 
storage space for timber and timber ponds 36 acres in extent. When a cargo 
of limber is landed on tlie quays, experienced men handle it and pile it away 
to various marks, qualities and sizes. The work of piling is one demanding 
dvill, wliich is only acquired after long practice. 

I he annual import of timber into London is nearly two million tons and the 
-fork in th(^ .Authorit\'’s docks is about 350,000 tons. 

Ui.sj India Dock 

Hard wood, which includes the furniture timbers such as mahogany, teak, 
uik, walnut. ei)ony, satinwood, and other expensive kinds, is stored chiefly 
at the West India Dock, but large stocks are also accommodated at the Surrey 
( '‘inmcrcial Doefs. 

riic* West India Doc'k is the chiet depot for rum in the United Kingdom, the 
[>ivM‘nt stock iH'ing alxnit 22,000 ]>uncheons, ecpial to nearly 50 million half 
pints ot proof sj)irit enough to intoxicate the wliole jxipulation of the United 
Kingdom if taken at one sitting. The value with duty is about £13,000,000. 

I he Wc'.st India Dock is also the principal w'arehonsing centre for sugar, 
ot wliK'li London imported ()f)7,ooo tons last year. 

Mil ! \V \L1 D(K k. 

1 he .Millwall Dock has a total arovi of 231 acres, of which over 35 J acres are 
water Grain handling is a special feature of the Millwall Dock, and it is esti 
niatt'd that two-lifths of tlie about 3 million tons of gi*ain and feeding stuft.s 
coining into tlie Port of London is handled at this dock, most of the grain 
keiiig discharged hy pneumatic elevator.s. 

Tin* ('enlral (iranary, Millwall Dock, will hold about 24,000 tons of grain - 
uifhcienl I0 make 2(1, 400,000 iialf quartern loaves, a little more than a week's 
need of tlie London district (vi/.., 24,375,000 loaves). 

The grain is discliarged from tlu* steamer to the wareliouse by means of 
pneumatic tubes by which it is sucked from the hold of the vessel and conveyed 
k\’ bands into the warehouse. 

l iie grain-discharging ajqiliances at the Millwall Dock are capable of dealing 
with 500 tons of bulk grain per hour. 
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At the West India and Millwall Docks, which are situated about two miles 
trom the city, the Authority have decided upon a scheme of development in 
order to render these dec'jvwatcr docks and quays available to larger ships. 
The West India and Millwall Docks are therefore being remodelled and unified 
by making three new ship ])assages connecting the Millwall Dock and South 
West India Dock, and West India Dock, and by making a new river entrance 
;it Hlackwall 5S4 feet long, 80 feet wide with 35 feet in depth below Trinity 
High Water, which will serve the remodelled docks. 

I'he new ship passages with a depth of 20 f(;et of water have been comi)leted 
.ind the wat(T area of this system is now 127 acres with over 5 miles of deep- 
water (juays, all of which wall be available through the new entrance to vessels 
lip t(» 15,000 tons. To bring the equipment and quays into line w'ith the 
mod(Tiiised docks a siTit's of single and double storey sh(‘ds, with new quay 
surfaces, rail and crane tracks, and roads are to be built, 'fhe cost of the 
whoh' scheme wall bi' about /l ,500,000. 

KoV.AL Vl( TOKI.X AXn AlIUJCI AN1> KiX(. (iKOKGL \' DoCKS. 

We HOW' couu* to the Iurgt‘st dock system in London and, incidentally, tlu' 
largt'st sluM't of (lock waUT in tlie world, namely, tlu* Royal Vict(U*ia and Albert 
and King (h'orge Docks. Tlu'se docks, winch have a waitin' ari'a of acres, 
lonn one continuous slu'ct of wafiT, the Royal Victoria, and Royal Albert 
Docks alone bi>ing tlire(‘ nnli^s long, 'fen miles of shipping can be accommodated 
in thesi' docks. 

iii(’ docks oi tlH‘ .Authority, with tin' exi'eption oi llu' London and St. Kath- 
arine l)(K'ks and the Surrey Commercial Docks, are in direct communication 
with the railway syst(nns of the London, Midland and Scottish, London and 
North Eastern and (inxit \\Vsteni. The Fort .Authority’s raihvay system 
cousi.sts of about 170 miles of rails aiicl th(‘ tonnage dealt w’ith exceeds 
million tons aniuially. 

iiie King (it‘orge V Dock, which was opened by his Majesty in 1921, has a 
wiiivr ar(,*a of (>4 acr(‘s and cost {’4, 500, 000. Its e(|ui])ment includes over 
100 cranes, the lifting eapai'ity of which rangcjs from 15 cwl to 25 tons. The 
largest crane in Lond(ai is tlie London Mammoth,” capable of lifting up 
to 150 tons. London’s largest liner, the s.s. M iinicicaska, of the Atlantic 
Transport Line, berths in the King (h'org(» V Dock and runs between L(mdon 
and New York. 

There are to-day over 45.000 tons of tobacco in the port, the value of w^hich, 
including duty, is about £()o,<)()o,ooo. This tobacco is ecjual to about 1,600 
million ounces, or sulTiciont to supply the male i>opulation of Great Britain 
{21 million) with oiu* and a half uunci'S a week for a year. The total yearly 
import of tobacco into tlie Ihiited Kingdom is about 95,000 tons, 16% of 
which is produced in the British Empire. A few years ago the British Empire 
only produced 4 to 5%. 
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Discharging nulled Deid, No Shed. Roval Albert Dock. 
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Till- chid frozen meat .stores in the United Kingdom are situated in tf 

K.y.l V,cto„a Alter, Dock accommod.li,,., tetefavali' 

for one million carcasses of sheep. New berths for fhn i ^ available 

and d.iiw ,„eat lava teen cnnstri.rlrf na-entlv i-VI, milT 
w,d, a .e,,.a,, hand, in, ,teda, naUr^ rl: 

hold hv means of crLs . 1 r: 

refrigerated warehouse and pa.ssed to the cold storage d T 

another set of endle.ss belts or delivered to insnl-, t ^ J^roper by 

or insulated railway wagons for the provinces "in short tr 

to the minimum amount of handling and sc irceK c ’ ■ •'subjected 

atmosphere outside. " ‘^^'"t-ict witJi tlie 



y, '^'-.1 A,l„.n 

-^i elsewhere 

nng the war these great stor^ in the port, 

othe^ '^ 7 ^ iius acTOmm"^ l"r although the 

- his. per head per week of the population. 
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Roughly, half is imported and half home-grown, the actual perc('ntages being 
45% imported and 5$% home produced. Before the war only about one-third 
was imported ; last year the total importation was 950,000 tons. London's 
share was 687,500 tons or yo%, the equivalent of over 27! million carcasses 
of sheep. From 80 to 85^/0 of the meat marketed in London comes from overseas, 
so that only one Londoner out of seven can now reckon upon having British-fed 
meat to eat. 

Tn 1027, 562,867 tons provisions were inported into London. From New 
Zealand alone London imports over 60,000 tons of butter and 75,000 tons of 
cheese yearly. 

TiuiUKY Dock. 

The Tillmry Dock, wliich lias a water area of qo acres, shares with the King 
(ieorge V Dock the distinction of being the deepest dock in London, being 38 
iecl to 42 feet in depth. I'he crack ” liners of the Orient Company, the 
P. A ()., and other iinjiortant lines have their homes in this dock. 

Owing to the increasing sizt‘ of tlu‘ ships using the Port of London, it has 
been decided to construct a new dry dock on the south side of Tilbury 
Dock. Its dimensions are 750 feet in length (culpable of extension to 1,000 
feet at any future time vvh(‘n recjuired), 110 feet in width and a depth of 37^ 
feed on the blocks, and it is exjiected that the work will l)e comjdeted this year. 

The Authority ar(‘ also constructing a lU'W entrance lock at lilbury Dock, 
1,000 feed in length, no feet in width and 45.1 feet deep at Trinity High Water. 
The entranci' lock is expet'ted to be completed next y(‘ar and will be able to 
accoimnodal(‘ the larg(‘st ship alloat, viz., the s.s. Majrs/ii. The cost of the 
new (‘11 trance lock and dry dock will amount to £2,400,000. 

Near the Till)ury Dock the Authority have constructed a deep water jetty 
for the accommodation of vessels discharging part cargoes. Tlie jetty is 1,000 
fet't long and (ajuijiped with the most modern appliances. It is directly 
counectc'd with the London, Midland and Scottish Railway, and goods can b»e 
tein})orariiy accommodated in the two-storey warehouses on the jetty itself. 

One of tile most interesting schemes, however, to those who travel overseas 
IS the new ]>assenger landing stage at Tilbury which the Authority is con- 
structing in conjunction with the London, Midland and Scottish Railway Co, 

Hitherto the [lassenger facilities in the port have been inadequate, as those 
who embark and discmibark can testify. 

In their programme of developments the Authority up to now has been 
compelled to give preference to the more pn'ssing needs of commerce, but 
attention is now being }>aid to the needs of the ])asscngcr, and it is anticipated 
that, given adequate and comfortable facilities, the passenger trafhc of the 
port will greatly develop. 

The landing stage will be 1,142 feet long with a depth of water alongside of 35 
fcet below low water at ordinary spring tides, so that some of tlie largest liners 
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may berth there al all state's of the tide. It will be a hoatiiiji^ structure adjacent 
to the new railway’ station which is being built l>v the railway company. An 
important feature will be a commodious Customs and Baggage Hall which the 
Authority are constructing. 

Every ])ossibl(^ eonvenif'ucc' will be afforded for tht' ('onifort and despatch 
of passengers. 

A service of express trains to and from thi* JVletnjpolis will be provided bv 
the railway companx . and jt is exju'cled that the journey will occup\^ a1)ont 
forty minntt's. 

Tiun RY HotI'I . 

Then' are several hotc'ls in the docks belonging t«) the Auth()rit\', The 
principal is the Tilbnrv. and 1 take this opportunitx' ol advertising it. Anyone 
interested in shipping could .spend an mijoyable w(‘('k-(‘nd at this hotel watidiing 
the ceaseless shipping traffic passing up and down. 

Distkihuting Fach.i nr V. 

A glance at the map of tlu' country will n'Veal ilit* network of railways 
connecting the port of London with the provincial ('entrt's. LondoiVs dis- 
tributing facilities and transport coniu'ctions an' unrix alled. All trunk railway 
lines, the main roa<l services and coasting and ('ontinental shipping lines, radiatt' 
from London. 


Ambulancics. 

riic Aiithoritv have an excellent and well-traiiu'd stall ot men, and provide 
all the equipment for dealing with accidents in the docks, riiey have a miniber 
of motor amlnilance wagons, and call boxes are placed in conspicnoiis 
places about the docks, so that in the event oi an accid(*nt then' mav be as iittli' 
delay as jiossible in reiidc'ring assistance. 


Poplar Hospiial por Accidents. 

Opposite the entrance to the East India Dock is th(i J\>plar Hospital for 
Accidents. This is the principal hospital used by dock labourers. It was 
ounded by the East India Dock Company sevent\- years ago. and is mainly 
supported by the .shipowners and merchants of the jiort, thd Authority itself 

W members contributing generouslx’ to its maintenance. 1 

have the honour of being the Acting Chairman. 

have mentioned the Poplar Hospital to remind you that the oiierations 
men ‘•^''arrably bring in their train accidents and sickness lo the 

AuthoriH Z directors and the present 

Indeed at tv'^ helping those who require it. 

from the docks ^ T beautiful) patients come in not only 

trom the docks but also from all the ship-building and ship-repairing yanis 
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and from the factories in the neighbourhood. Ont* thousand accidents and 
medical cases are treated c'ach week. 

Hi: AD Office. 

In an undertaking of the magnitude of the Port of London Authorily it is 
necessary to have central oifices where the headquarters staff can be housed 
and work in touch with each other. Prior to iq22 half the staff were scattered 
abf>iit the city in reriP'd oHices. On the 17th October, in that year, the 
Authority's new heiid ofii(‘(‘ in Trinity Square was opened by the then Primt^ 
Minister, Mr. Lloyd George. The building is considered to be worthy of the 
gn‘atest |K)rt in the world. 

Altiiougli I ha\^e only dealt very briefly with the ramifications of th(' 
Authority's dock businc‘>s, 1 hope 1 have said sulticient to show you the 
magnitude of the undertaking and the greatness of London’s trade, and I 
venture to say that great as the trade of the Port of London is to-day the 
zenith lias not yet beiui reached. 

The sole aim of tlu‘ Port Authorit\ is to maintain London as tlie premier 
port and market of the world I cannot help feeling that had the Authority 
not been created this position would not have been maintained and that 
jiossibly it would have been lo.st to a continental rival which would have 
been not only a commt'rcial, but a national, disaster. 

The following lines, writlim by the poet Cowper in the i8th centurv, are 
tnie to a far greater extent to-day * - 

When* bus coimnerce such a mart, 

So rich, .so throng'd, so drain'd, and .so >uppli(‘d 
As London — opulent, enlarg’d and still 
Increasing London ? Babylon of old 
No more the glory of tin* earth than she 
A more accom])li.shed world's chief glory now 1 ” 


DISCUSSION, 

Sir Cyril Ktrkvairkk, M.Inst.C.E., desired to say how iiiuch he had enjoyed 
the author’s description o( the I Vat and its activities. It was not altogether new 
to him ; he liad .setm some ol the actual places himself. In listening to tlu‘ lecture 
hi* had bi‘('n reminded (jf his own happy e.xperience of the Port Authority during the 
tvvelve years for winch he was Chief luigineer. Port Authorities in general rather 
looked at their engineers askance because they spent money, but he himself was of 
opinion tliat ships were going to g(’t bigger and bigger, and IVirt Authorities would 
havi‘ to spend moix* and more inoiu*y it they won* not to lx* left behind. The Port of 
London Authority had taken the bull by the horns, and was going to reap ttn* 
benetit. 1 1<* hoped it would prosper in the tuture as in the past. 

Captain Sir Arthur Ca.AKKj., K.B.F., said that he had listened to the lecture 
with very much interest, and he wanted, on behalf of the Council of the Royal 
Society of Arts, to thank the author of the paper. He had, however, a bone to 
pick with him, for wliile Mr. Estill had mentioned that wonderful hospital of his, 
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the Poplar Hospital lor At‘cidents, he had forgotten that .still more wonderful 

ho.s[)ital in the Koval Albert Docks — tl)e Seamen's Hc^spital. He had also a bone to 
pick with tlie Chairnian a delicate thing todo tor hehad insulted tlie “ brothersof 
Trinity House" ! Ho\vever. the Cliairman was an old friend and colleague, and he 
forgave linn, but he would remind him that all the.se wonderful docks that had been 
built would not have had a shij) in them had it not been that the Elder Brethren 
had lit the (‘stuary ot thi' Thaiiu‘s. A great d(sd had b(‘(‘n said about the organisa- 
tion of the ])oard of management of the Port Ant lionty. He agreed with every word 
the Chairman had said. He Inm.self had .sat on that board for 13 years, and for 
eight years he wa^ chairman ot one ol its chief committees. It was a very 
w^ond(Ttul body ot men, all engaged in the various activities which had been so 
eloquently desrrilied that evening. All of them had dittenuit inten'.sts to protect, 
and tluTidore were somewhat in opposition to one another, though tlu'y all wwked 
togetlier for the good ol th(‘Port of London. A b('t1(T orgam.sation he had never 
known, i le was talking to a former chairman the otlier day, and asked him whether 
tie would be right in saying that the av('rage attendance at th(‘ me(Tings which used 
to beheldonce a week was between iS and 21 out ol a tfitiil, tluui, of 2b m('ml)ers, and 
thereplyliegotwastliat luMvould beriglit in sa\ ingit wa^2J .Not one of tlu' membms 
got a single penny tor attendance (though, incidentcdh . then^ was a good IuikIi). 
Something had b<*en said about the orgam.sation in its beginnings, and perhaps he 
might be permitted to say that th(‘ organization (‘manate<l troin th(‘ biain of two 
men, namely, Mr. Lloyd (leorge, then President ol the Pxhiid of Trade', and l.ord 
J.)(‘vou})or1, then Financial Secret.iry to the' Boarel "I'liose two men must liave the 
creelit ot bringing the organization into being. Both ol lluan we*re nu'ii ot vismn 
and knowlcxlge, and the wairk had tie'cn abh' earned <.>11 ])v the' C'hairman, wlicjse' 
portiait tlie'v h.id just seen on the'; sen'e'U. With rt'gard to the' eire'dging of llu) 
river, the .slogan tor all dock authoritie's was. " Dredge rivers and e'litr.inees and 
build docks, and the .ships will come.\’’ If the entrances wanx* not dre'dged and the 
doe ks not binlt, tlie sliips could not come' The sjH'ake'r sugge'Nted that a glance* at 
the^ lljjpe’i* Poejl from Loridem Bridge would surpri.se* many pi'ople'. Al)e)ve the' 'I'ower 
Bridge theTe* vs ere* shi])s of six or .seven thenisand teuis. If such .a thing h.iel beeai 
pioplie.sieei thiity or fejrty years ago the propliet would have lu't'n laughe-d at. It 
was the' dredging of the riva-r wliich hael brought it about That was vision again 
on the part of the Port Authority which spc'iit large sums of ineuit'y on the prejje’e t. 
Mention was made of the^ width of dock entances. There liad always bee'ii trouble' 
with dock aiithenities as to h(»w wade an C'ntrance* was te) he'. In the* c.asc of King 
George’s I)oe:.k, .some vvante*d the entrance built S^tt. wide*, sonu* <>oft., .some* i loft., 
and a ( ompromise* was reachtal at jooft. If it had not been for that compK)nn.se 
on a con.siderable width tlu'se big ships meiitioneal by the h'C'ture'r would not be' 
entering the dock to-dava He had been interested in the* figures relating to the 
iinjiorls of mutton. He use’d to say that if the frozen shee'p that wa'rej passed 
through lajTidon in one year were! put in single line' ahe-ad (he-ad to tail) the'y would 

reiach from here to New Zealand, with two or three thousand rnile.s to spare. He 
again thanked the lecturer for a most instructive and stimulating description. 


Ma. I. W. Davis said that the* U'ctiirer had fully explaine'el the necessity for 
lese improvements and iruTcaseal facilities. It had been th(> speakeer's privilege 
o icive lecn connected with these works in an engini'cring capacity since their 
inception at the West India and Milwall Docks two and a half yc'ars ago. The works 
naa been earned on by day and night and had afforded much-needed employment 
The actual number of men employed on the construction 
-ac ec ntar y three thousand, and of these 60 per cent, w^ere ex-service men. 
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All thi* materials, except timber, were of British origin or production, and, where 
possible, preference had been given to colonial ovvr foreign timber. Good progress 
had been mack.* by the contractors entrusted with the work, and they had tackled 
the heaviest tasks with great conrag(‘ and enterprise. It was practically certain 
now^ that the whole of these extension works would be completed within tlie coming 
year. There w(’re .several miles of <piays, now' practically idle, which w'ould be made 
available for new business, and he could visualize Mr. Kstill very shortly thirsting 
for the great post-war expansion in trad(‘ pn;dicted in that room ten ytiars ago by 
a former JectunT on the Fort of London. 

Tnr ('haikm.\n, in dosing the meeting, .said that he vva.s .sorry Sir .\rthur ('larke 
had gone, because Sir Arthur had remarked that if it were not lor the lighted (‘stuary 
ther(‘ would be no docks, and he had w'antt'd to remind him that if there hail been no 
Jock.s there w'ould havt* been no destination to which to light the ships ! Sir Arthur 
was an old member of the Vuthonty and had done a tn'mendous amount of work 
on its behalf- One speaker liad nanarked about larger shipis But he (the ('hair- 
man) Ixiieved that ships were now very nearly as large as it was possibk* to build 
them, and for the next stag** in devtiopimait he lookixl to aeroplanes. He rather 
thought it would be a niistaki* to look lorw'ard to very much larger stiximers than 
there w'cre at the present tune, fit* called upon the audience to accord a hearty 
vote of thanks to Mr h'still lor a very interesting and instriiitive lecture 
The vote ot thanks wa'> earned un.inimously. 

Mu. lis'iii.L bnetly e\pn‘sM‘d his acknowledgments 

Tnr, Sicc RK'iAHY (Mu. (i K Mi.nv.iks), in proposing a wry hearty v'ote of thank.s 
to Mr. Thomas Wiles t<>r his conduct o) th(‘ ('hair, drew attention to one fe.ature of 
tlu* historic room in winch the Soeietv assembled, as it showed the high r(‘S])ect the 
Society had always had foi h'atlua Tluimes. W'hen tlu' room was built, lyo years 
ago, the iirtist was iiistruett'd to <let orate it with pietuies svmbohzing arts, manu- 
taitures, and commerce, and to svmboh/i‘ commeret' t lu* artist toi>k FathiTi'haines. 
The speaker pointed to the painting of imther 'rhames on tlie east W'all. .is he was 
rcpies»‘nted, with attendant nymphs, 150 years ago 

i'he vote of thanks to the (iiairman was also carried niKumntnislv 

Mu. W^iiKS, in acknowieilgment. said that his duties had been easy and pIcMsant, 
and he only hoped that th(' lecture would serve to w ukm the interest m tiu‘ river 
ami Port of Loudon, 

The proceedings then i« niniMted 


NOTTS ON BOOKS. 

Tm ( n Tvri W'un 1N(. rou ii Minus. By Maxwell ( looks London • Sir Isaac 
Pitman and Sons, Ltd 7-s. (nt net. 

This book should be welconu*d bv all teachers of typt w riting. both those who 
belong to what the writer ('alls the old-fashioned school of typewriting instructors, 
and those who hav(\ or think thev hav(‘, modern views on teaching the subject. 
F IS highly proliable that altei reatiing the book many teachers will feel the need 
of some additional training on the lines indicated. It is refreshing to find a book 
on method, written spiMilieally for connnereial teachers. Typewriting texts 
bav'o almost invariably been written for the use of students, and Mr. Crooks is 
h> he thanked for his etioit to assist the teacher directly and the student indirectly. 
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The book mjuires and deserves very carc'ful reading, and it should give rise to 
much thought and some controvcTsy. This is all to the good, since it is inadvisable 
that a t(‘xt book should tend to stereotype teaching methods to such an exbaif 
that individuality in method is stifled. 

For some years now, tluTc has been a considerable change for the better in the 
teaching of typewriting. Tlie change has been gradual too gradual. h.\'ei) 
tO“day then' are many teacht'rs who havt' not been com'crted to touch methods, 
and there an' othc'rs who, while professing conversion, hax’c misunderstood what 
is implied in tlu' rnetluKl, and have not, m reality, be('n teaching it. lo all such 
the book is commended with the hope that reading will be followt'd by a whoh' 
hearted attempt to experiment along the lines suggested. W'hen this is done 
there can hardly be anv doubt as to tlu' rt'sult. 

Th(' course as outliiu'd appears to be w'ell conceixed and must cha])ters arc' full 
of “ mciat.” The most ])rais('worthv iVatures appear to bc' the w^itc'r’s insistence 
upon a good mastcTv of the kc'yboanl before students procc'C'd to clocuinc'ntarv 
work or to lettc'i* writing, and the sefiaration of thc' subii’ct, particulatly in tht 
early .stage's, from the tc'achiiig ol ofliee routine. At an\' time this last-nanurl 
subjc'ct is of very questionable' utility in schools, .mel in au\ case' it sliould not b< 
associatc'fl with the teaching of elementary typc'writmg I hc slow rati' of progress* 
of many students is undeaibte dlv due to the noii-obse rx <nu e of thc'sc' principle's 
enunciated by Mr. Crooks, coiqiled with a natural dc'sire 011 the* jiart of the studenl 
to got on to something more showy than mc'ic' kevbe>ard drill 

I'hc' book should he‘lj> teachers to ri'alisc' that the' tone h inethoel has not onK 
b(*en justilic'd by experie'nee\ but that the days of the' " sieht ” nu't hod are' miiubere'd 


MEETINGS OF THE SOCIEIA. 


( Mcdinakv Mli riNc.s. 

Januarv 10 .-PKon.ssoK (tiarlfs R. 1 )arii\(,. \R( S( I, I-M ( “ 'ria 

Domestic vSmoke Pioblem -Practical Solution.” 

January 23.- Sir Hi.,xrv A. Mikrs, l.'.R.S , " Musuuuw a.ul lulucatiun." Tin 
Kk^hi lioN. tht: Earl e;F Crawfort:) and arris k T PC III) I' R s 
P.S.A., will prc'sidc ’ ’ . 

J i ARV :^{) Pi j leHj R, 1 hc' Sliamiou S( he iiic und its lu'oiiouiie 

Consex] nonces. 

r'CHRUARv 0 Sir J Au.ri.d Kvvin.,, K.C.H , M \, D.Sc. F K S 

£sefri n i;xan.{,l<- of C'.o-opur.tt.v.- 

5 '-'“i™- 

and ' '' ' ' "< <'™i* Hlus'nin' 

Fkbruaky 27. A. I.-. Suii-R, ■' Hesins." 

Arcliitecturo.” ^ R*' hardson, I'.R.I.H.A., "Modern Knglisli 

Etom Corporatio^ "'"" a* Hnrf ' ^liof 1- ngincer, International .Standard 

Methods." ' Connnunication by l-:ieclru 
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l)att‘S to be hereafter announced : - 

I VMES Mokton (of Morton Siindoiir Fabrics, Ltd.), * History of the Development 
of Fast-Dyeing and Dyes” 

Sir Gerald Bellhoi sl. C.B.IC, TI.M. Chief Inspectoi of Factories, Home 
<')ffice, "Safety in Factories.” 

|. 1^. Crowley, D.Sc , B. \ , M.l.lCh... ” Ket^enf Deva^lopinents in Vegetable 
Oil Extraction.” 

l.ADY iNC'.LIvFrKI D. "J.-iCe.” 


Indian Skciion 

iMKlay afternoons, at p v* o’clock. 

I'LBRUARY S. -Cali vix 1 C J. 11 i:\dlam, C.S T., (..M o . D.S.O., K.l.M , ” Thv 
History of the Indian Mamie.” Vk l>Admikal Suf Hi rlkht W. Richmond, 
K (Mb, will preside. 

March 8, W H. Mori i \.\d, C.T.K.. “ 'I'lie l<t‘port of the Royal ('oni- 

niission on Indian Agriculture from the Historical Standpoint ’ 

April 12. - A.'l'. Coopi r. M.lnst.t'.F . M.Cons.F^ , ‘ Recent Elt‘ctiical Develop- 
ments in India.” 

M VY 10.- F. )()H\sio.\ S\iNT, iM..\ . I'' R.S . Sirn triiy of the Wellcome 
Historical IMt^dical Mu.seuni. ” \n Outhm* ol tl\i‘ Historv of Meduim* in India ” 
(Sii (leoige Ihrdwood M< nional l.ectiiD*) 

('\XTOR Lti’ICRI'-s 

Moiid.iv ev(‘nings at 8 o‘i lock 

( 11 Landi'r, (..n !' . D Sc ..M.liDt ( 1C. I'Mnst F.. Dmxtor of I^uel Resi'arch, 

I >ej\irtinent of Scientiiu and Industri.d Research. ‘ '1 In* 'rrcatinent (4 Cord” 
'Hiiee Lecture.s : Januai\ 21. 2S .uni bebruary 4 

Jn-XTURE I. rm Fsi oi't'.oxi ix i isR.aw Si \ 1 1 Historical introduct ion--- 
Thoductioii and distribution -Sampling and analvsis h'ttn iemx' of utilisation 
-Steam raising I’uherisi'd fuel Furnaces and j>ro( ess work Doinestn heat 
production. 

Lix'iuri: 11 . HutH 'I'l mpi-.k \ i cri ( Akbonis \ ik )x Fkoii.ssis ax]> ( okl 
TkeatmI'NI'. Cias nuumlacture Furilication, bl(*nding and sizing Stt .inung 
Oil injection total gasifKalioTL 

Li.CTDR!’ 111 . l.ow 'riMlURMCRL C \R BOX I s \ I lON I AOUL IsXC'l lON Ol 
t'oAL.-- lx)w temperature caibomsation Internal and External heating 
Hydrogenation pron'ss Svnthetic processes - ('ombustion of oil 
Mr E. Denison Ross. (' IJC.. Fh D . " Nomadn Mo\<'ments in Asia.” l our 
I eetur(‘s; April i 22, 20. and M.w o 

Sh \\\ Li 1 i CRi s 

Monday evenings, at n o’lhnk. 

SirTiiomas Morrison Fl<.<u*, C.H.F' . M. D., Senior Medu al lii'.pt ctoi of Idictoiies 
i8<)S-ic) 27, "Thirty Years' b'xperit'uce of Industrud Maladies.” 
d'hree lectures: Februarv iS, 23. and March 4 
Llxture I. — The ” Looks ” ol tht' Feophx 

I.ectuueII. 'rwentv li\e V(‘ars’ Experieine ot tin Notification of Industrial 
I >1 senses. 

Lecture HI. Tuent\’ Vt'ars' Experience of Compensation for Industrial 
Disca.ses. 
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MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monhav, Janimkv 7. . Arc Roval Inslitiite of 

Hiitish, (), < onduit Street, VV. 8 p.m. Dr. Oscai 
iMbcr, “ Thc^ Kxpunsioii and ( ontrac’tion of JtuildiiiR 
Materials due to Tern eiatnre, I rniriiditv, Stress and 
Plastic’ Yic>ld.” Awaid 01 I’li/es and Stiuiontslin s. 

Chemical Industrv. Soon tv of, HurlinMlon House W. 
8 p.ni. Mr. ). Ivou (iraham, “'I he Action of 
irvdnven uj on (. oal." (Joint MeetmiL; with I’uel 
Se(tion). 

Elec ti leal EiiL’ineeis, ln*>titutif>n of, at the 1 niveisitv, 
lavet|ool. 7 p.m. Mi. W. H. Woodliousc, “Over- 
head Meetne lines.” 

Geo’aaohical Society, at the Aeolian Hall, New Rond 
Strc'c'l, \V. H \{) n.iu. Mr. t . 11. Katins, “ flie (oist 
( rossinKftoin Ihel-lv l^ivei totlieSei ik, NinvCnmea.” 

Siiivevois’ Institution, 12, tireat Oeoipc* Street, S.W. 
8 j».m 

Swinev I.ec’tiue, at tilt* Koval < <jlle;-’e of Sc lente, Sontli 
KensinL;tc)n, S.W' 5.10 pin Di. K, Camnlnll, 
‘‘Mountains aiul tlieir Oiikhi. Et'ctnre II- Moun- 
tains of Ac'cnniulation.” 

Victoria nstitiite, at the Central Hall, Westminster, 
S.W. 1, o p.m. Dr. I'('il Dawson, “ the lichicw' 
Calendar and wine I’eriods.'* 

I'ULSOAV, January 8. .Automobile Enainecis, InstiCition 
ot, at the Koval Society ot Arts, Adelphi, W i 7..JS 
p.m. Dr. J'. W. I anchc'Stei, *' ( oil lenition ” 

tnil i'aieineers, Institution of, (in at (icoipe Street, 
S.W, 0 Pin, Mr. 1 . I’, M. Soiii' rs, “ (noree th- 
I'lfth IlinltT, (lias ow," 

Eleetiual Ivie mt'eis, Institution of, at the I'tiiUiieers’ 
Club, Mant'hester. 7 p.m. Mi. |. 1 . ( arr, “ 

Devt'lo meiits in Electncilv Mc'teis, wiUi |.nti<ul.u 
reference* to those fot s ccial pur' <ises ” 

At the* KoVrd leelinic.il C ollc;.,'e, (il<is|,(»\v. 7.^0 pm. 

Marine bminec'rs, Institute of, 1 he Minorits, 

1^ ti.\a p.m. Mi. J, t alderw'ood, ” I'lie Dicsvl 
I'lnuiie lor I’assemni Shi s and Fa.4 Car;o Liiitr',” 

North East Coast Institution of Eimnet'is and Ship- 
builders, at t levc'Iand Institution, Muldlesbioiu-h 
7 .^o p.m, Intoimal dis(us.sion on a Shipbuilding 
Subject, 0 lened bv Mr. W. T. Ihitterwit k. 

Petiolenm I echnolo{.dsls, nstitution ot, at the Royal 
Sodety of rts, / del phi, w . 5.J0 p.m. Mr, W. 
H. Fordham, “ (icopi.vsical Sirvevin«” 

Ph\ steal StKietv and Optical Socictv , at the Imperial 
(.’nlle«c of St icncc and 'I echnoloj'V, .South Kensington, 
S.W. 8 j).m. I’lof. F. L. Jlojiwood, “Experiments 
with Iln-li brequenev vSound W'avc.s.” 

Quekett Microscor jcal (lub, ii, ( hanclos .Street, W. 
7. JO p.m. Ml. W, N. lidwards, “ Microst opical 
Study of Fossil I’lnnts.” 

Roval Institution, 21, Albemarle Street, W. 5 o.ra. 
Mr, .Alexander Wood, “ Si'Uiid Waves and their Dses. 
How Sounds arc Kecoided and Repiodueed.” 
[Eecture VI). 

Transport, Institute of, at the University, Ilnstol. 5.40 
p.m. Mr. M. Ariiet Robinson, “ ('oastal Liner 
Services.” 

At 200, Ruehanan Street, Glasgow. 7,30 ji.ni. Mr. 
R. F. Smith, “ ( o-ordination ” 


Wedni-sday, January 9 Civil En^'inecis, Institution of 
Great Gcor^ Street, S.W 6. 30 i),m, Mr. Archibald 
Pa«o, The Dovelonment of the Generation and 
Distiibution of Electric Power in the Hritish Isles ” 
Rurhnjiton House, W. 6 p.ni. 
r'ir--' *' f he Aj'plication of Pulverised 

Fuel PirmL^ for I ancashire Boilers ” 

GeoMcal Society, Burlinfttoii flouse, W. 5.30 pm 
Prof. Dr O, T. Jones, “ The Historv of the Yellow- 
stone Canon, Yellowstone National Park, U.S.A.” 
Metals, Institute of, at Thomas* ( afe, IliHh Stn^et 

r m’"- m , •• l>nivc-nscd 
Coal 111 MetaJlurffv. 


Physical Sot »et\ and Optical SfK’K*tv, at the Imperial 
( ollcpc of Sclent e and TechnoloRV, South Kousuif^ton, 
S W 8 p.m. Mr. Conrad Beck, “ Lenses.” 

Swiiiev Lecture, at the Royal Colle^ic of Science, South 
Kensiimton, S.W. J.mp.m. Dr. Robert ( arnphell, 
“ Mtmntains .nul their Onem.” Lecture m 
“Mountains ot At eiiuuilation.” ((outmued). 
United Service Institution, Whitehall, S.NV. 3 p.m. Mr 
F:. 1 . Folev, C.li. “The Hoatd of Trade and tht 
Fi^^htiiif,' Sei vices ” , 

VV*lrele^< Tci linolo,‘2\ , Institute of, at tlic F.ii^nneors’ 
( hih, (oventM Street, W. 7 P.m. Mr. ). Pru.- 
(heiifiicil. “ Pi'diiH* 1 rariS'TUSMPii.” 

TnuKsnAV. Janttakv 10 . Aenniautical Society, at tli^ 
Koval .StHietvof Arts, Adelnhi, W.C . o.^o p.m, I’r<it 
li. Alelvill- lOnes, “ 'J'hc Pei foriuance of the Strcamlint 
Aeroplane.” 

Electrical Eimincers, Institution of, Savovl^lace, VV.( . 
()p.in. ( aj't. I. M. Donaldson, and C a'd. J. (i. Hmc'H. 
“A Stutlv ol the I'utiire Develo'tuent of Demand 
and the Fctmomit* St l. ilion, Provision and La'-out of 
Plant, as illustrated b\ It'lcphonc Svstt'Uis tm tla 
one hand and I’pvver Svsteius on the other” 

At Universitv Colleiic, Dinulee. 7. V> p.m. .Mr, \\\ 
M Mackav, ” Statu Kt ( titn rs,” 

Hidontal StMKtv. Koval, 22, Kiissell Square. W,( . 
pm. Prof I>r. B H Putnam, “ I he I ransformation 
ot the Kcepeis ol the Pcai c into flu* Jusliies ol Hu 
Pcatt (j 527*138' ») ” 

M(.(hani«al baq ineiT**, Institution of, at the Roval 
Technital t tJlt L'c. <ilasi.;<n\. 730 p.m. Piof. Dr. 
A. L. Mi'llanbv, *‘ I he bssimtials of IvnuniceniiL; 
Faiucation ” 

.At the bn.'iiMxj-' ( bib, Mam luster. 7.1*5 p.m Mr 
W. J. Ivilv. “‘ Siifx -Makiii" Mat him i\ ” 

Mcl.d.s, Instilutt of at S 5, P.d! Mall, S.W. 7 3^1 p.m 
Mr H. ( I ..m aster, “ 1 hi' 1 t ad Imiustrv.” 

Dll aiul ( oloii’’ i ht niisls’ \ssix i.ition, .it 30, Russell 
Square, W( 7 30 pm Mr. B, ( am'>bei], “ Nitio- 
<cllnl(»s< 1 utpu is” 

I’hvsual Sotiei, ami Dptual Sotietv, at the Imperial 
(.olle;;»* of vSt it m »' and leihnolow, South Kensiin’ton, 
S.W . h p III Ml. \. J Bull, “ Some ( olom Probk’nv. 
in Photo-l'ii..ia\ mu.” 

Retiiueration, bntisii Nssociation of, at tin* Institution of 
Mechanii al I numcers.' Stoiev’s ' >ate, .S.W . 5 yi p.m, 
Mr. G, v\ , Danit'ls, ‘‘Some l*ossible Dovelopraents 
in Mamie KefnueMt.oii.” 

Vielona and \1DtI Must um, South Kensmulon, S.W . 
5. ;o p,iu. Prof. Di. W. .Martin, “Jan Sl(*en.” 

Fripav, JanuaivV 11 ..VstioMomieal Sotietv, Bnrlinub>n 
House, W'. 5)»m. 

( hcmical Industrv, SotietN ol, at the Roval .S(K’iety of 
Arts, Adelphi, w .1 . -x p.m. Meeting of the ( hemical 
hiiumeenni' Group. 

Malacolouual Sot udv, at Universitv ( olleue, Gower 
Street, W.C. 0 p.m. 

North-East Coast lnstitutit)n of Enumi'crs and Ship- 
huilderx, at the Mininp Institnle, Newt astle-on-'I yne. 
h pm. “ Th( Rational Utilisation of (oal.” (i) 
Ml. \V, J. Dnimimuid, “ Coal Used 111 its Raw State ” 
(2) Dr. W. T K. Brannhol/, " Juiels obtained by tlu 
Treatment oi Coal.” 

(Jil and Colour ( hemists’ Association, at Milton Hall, 
Deansjjale, Manchester. 7,30 p.m. Dr. j. J. Fox, 
“ The Ivxamination of I‘aints.” 

Philolouif al Soiietv, at University C'ollcite, Gower 
Street, W.C s, jo p.m. Mr. I.. C. WTiartoii, “ Dialec t 
Ihwelopments.” 

Swiney I.eeture, at the Royal Collckv of Scionei*, S«-»uth 
Kcnsinj'lori, S.W. 5.30 p.m. Dr. Robert (,ami>bell, 
“ Momitamsand their Origin.” Lecture IV. “ Struc- 
tures ol Folded Mountains.” 

Trarisj»ort, Instif ute of. at the Y.M C.A. /fall, Newcastlc- 
on-I yne. 7 30 p.m. Mr. J. Mcl>ou«aJl, “ Cauvassm 
as an Adjum ( to Jiade.’* 
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THE MODERN WELDLESS STEEL TUBE. 


HOW IT UAS INTR0I)13C:FI> a Nl^W PHASE OF M ANDi^ ACTURING. 

Jn those days of kotm coiiipcdition, more than ever htdore, it is important that 
ongiiuaTs and manufacturers should be fully inlormed as to di'velopinents m 
methods of inanulacture ; but now and again we IitkI the ada])tability of certain 
pnna'ssi's so rajddly encroaching upon established ])ractice tliat many op])( at unities 
ar(‘ lost before advantage is taken of the new conditions. 

Such is the ]K)sition of the weldless steel tiilu' to-day. ManiifactiirfTs are so 
ac<'U'^tomed to look upon it nuTC'lv a “ tub(‘ ” in the accept(‘d sense of the word, 
ttiat the\' hav(‘ not lully realised the possibilities of tiibi* drawing processes in 
other directions. 

riu' motli'rn weldless steel tube* is a ve‘rv dillcTent thing from its prototv]H' of a 
b*w* \eais ago. It repr(*se*iits a me‘thoei of manijudating stee*! into almost every 
('(>n(('i\ abh* shape*. In erne* partu'idar mill no less than Soo elitterent sliapes, or 
“ Spt'cial Sc'e tions/’ are* drawn, .qiart Irom the usual range* of sizes in the* round. 
.Main e)t th(*se‘ special se'ctions are used, not as “ tulH‘s,' but as structural compeuu nts, 
be'itig e‘itlieT cut eleiwn to >spe*citie*el -i/e* or nuimpidate'd into any conforniation 
cle*sue‘d ; and the advantage* of the* uiultiphcity of sluipes a\ailable is multi]dicd 
bv the* loriin ol in-iinpulation that ma\ be* appli(*d to them. They may be tape‘red, 
butted. b(‘nt, ser<‘vvefl or tapp(*d, trappe*d, bulgc'd ejr redu(-e*d, spun, tiange’d, sltdleal, 
dom<‘d , bra/(’d, w^elded or sokl(‘red , plated, coppere*d, or gcd\ ariized 

The nuportaiKM* ol this highlv-sperialise'd ])rocess to engiiu'crs and manufactun'i's 
< aniK^t be ov(‘r-e'st im.ited ])artKularl\ <is it is an (‘conomical ])rocess, prodiutive 
of cle'an, vv(‘ll -linished work which < ompan's favourably with any other method 
of produclJon. 

.‘\s coTnpare*d with prc'ssiiigs and stampings, the* modern \ve*klless sten*! tubular 
product gives a bette*r huish at practically the* same cost. 

.*\s against castings, tubular proee*sses have the advantage of better surface 
and less m.ichining, anel the'v de) not ele*stroy the eiuctility of the metal. 

As a substitute for solid metal, thew e*liminate costly machining operatiems. 

Idir article's previously made from wood, tubular construction olleus greater 
str(*ngth and durability, without added weight, and cuts out a lot of fmi.shing work. 

The modern we'ldless stee*! tube* is applicable to the re(]iiirements of hundreds 
of industries, many of which have* already discovered m it a means of simplifying 
production, increasing output, reducing costs, and improving quality and linish. 
Tubular products are iiseel in the construction of thousands of articles, and are in 
daily re(]iii.sitiejn for componenit parts of plant and machinery. 

The pos.sil>ilitics of the modern welclless steel tube are only beginning to bo 
realised. The essential fact is that we have a process by which steel of all grades, 
from " low carbon to chrome molybdenum and stainless, may be economically 
worked -a process tliat bids fair to revolutionize manufacture in many directions. 

tlhtsiration overleaj'] 
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NOTICES. 

NEXT WEEK. 

WHDNRsnAV, January at H p.m. (Ordinary Meeting.) Proekssok 

( HARLFs R. Darling, A.R.C.ScI., F.Inst.P., "The Domestic Smoke 

Problem— a Practical Solutifin.’" Dr. Mak(;aret Fishfndkk, D Sc., F.Inst.P., 
of the Fuel Research Division. Department of Scientific and Industrial 
Research, will jireside. 


DR. M.\NN JUVENILE LECTURES. 

The first of the two juvenile lectures annually givim under the Dr. Mann 
Inist was delivered on the afternoon of Thursday, January 3rd, by Captain 
MR Arthur Cl.vrkf, K.B.PT, Fkler Brother of Trinity House, on the subject 
of “ Ships ” 

Sir (tKOr<;f: Sutton, Bt., Cliairman of Council, presidi'd. 

In this lecture Captain Sir Artluir Clarke related the story of the ship and 
the sailor from Noah's Ark down to the present time. His story, told in 
breezy style, was W'oven round the Vcirious types of ships which succeeded 
oach other down the centurio.s, and the sailors who fought and traded in them - 
the coracle of the ancient Britons, very similar to that used on the West Coast 
of Ireland to-day, the Roman galley — a type which survived in the 
Mediterranean well into the age of steam -the ships of tlie Norsemen, and the 
Saxon ships built by King Alfred to fight them at Charmouth and elsewhere, 
the carrack of the 15th and the galleon of the ibth century, the Spanish 
Armada, the sea-tights of Blake and Van Tromp in the 17th century, th(' 
l^arbary corsairs, the broad-side ship of the lino and frigate of the iSth century, 
and finally the age of steam culminating in such leviathans as the Mauretania 
and Royal Oak. Sir Arthur Clarke, who began his sea service in the East 
Indiarnan "Geraldine Paget" in 1872, added a personal touch to a most 
interesting lecture by illustrating some of his remarks from actual incidents 
N\hich had occurred in the course of his long experience, 
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PROCEEDINGS OF THE SOCIETY. 


FIFTH ORDINARY MEETING. 

Wednesday, December 5th, 192^*. 

The Hon. Sir Charles A. Parsons, 0,M., K.C.B., LLD., D.Sc., F.R.S., 

in tlie Chair. 

The follo'wiiif' ]>apcr was read: — 

FUEl. FOR 


By Sir Eustace Tennyson D Eyncourt, K.C.B., D.Sc., LL.D., F.K.S. 

The Royal Society of Arts liaving invited me in tlie early part of this year 
to read a paper on the subject of Fuel for Ships, I agreed to do so, as the subject 
is naturally one in which I take the greatest interest. I fear, however, that 
the present is not a very good time lor dealing with the <|uestion. Several 
very interestnig papers have recently been read, and a good many exjierimenis 
have been, and are still being, carried out with fuel for ships ; thus the matter, 
in a sense, is in the melting pot. Therefore, at the moment, 1 can only 
endeavour to place before you the jwsition as it exists at the jiresent stage, 
and mention some ot the latest developments which have been made. 

The whole question is really one of economy lor the ship owner, and there 
are so many factors which differ widely in the many services which ships ol 
various classes perform that it is quite impo.ssiblo to lay down any golden nile 
on the subject. 

"1 here is, I think, no disagreement whatever about the fact that liquid luel 
of one kind or another is the most conr-enient in every wav for use on board 
ship. The advantages ol liquid fuel are chiefly the fo'llowhig 
It cm be easily dealt with and quickly delivered on board without any of the 
trouble, labour and dirt, and difficulty of stowage, which is .so apparent when 
tafang m coal. Liquid fuel can be stowed in almost any position in the ship, 
? TTi practicaUy useless lor cargo or any other purposes 

L Se LirT 7 "r"' ""‘i delivered, either 

to the boiler or the Diesel engine, as the case may be. 

hensiol! wTs tlf in hulk, and its use, great appre- 

staining 

possible to ^ expenenced, and it has been 

oil in ships owine considerably regardmg flash point when using 

experienced’ in its^use immunity from accidents which has been 

expenenced its use, Ihcre have indeed been very few fires in ships from 
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this cause — ^no more, I think, than occur owing to fires in coal bunkers ; so 
this objection was, at a very early stage in the use of oil fuel for ships, practically 
eliminated. 

On the other hand, in the case of the heavier oils, which become solidified 
by cold, in a great number of instances ships have to be provided with special 
heating arrangements to keep the oil in a liquid condition. This, of course, 
involves a certain amount of expense and weight in arranging the heating 
coils ; but there has been no great difficulty, and the cost has not been in any 
way excessive. 

I had tlie honour, in the capacity of Assessor from the Admiralty, of attending 
the Oil Fuel Commission in 1912 and 1913, which was so ably presided over 
by the late Lord Fisher. The greatest authorities came before that Commission, 
and as a result the vast advantages of oil fuel for Naval ships, as against coal 
which had hitherto been exclusively used, became so apparent and were so 
clearly set forth in the Report, that steps were immediately taken for tiixe 
provision of oil storage for the navy at various fuel stations, and, practically 
from that date, every fighting ship in the Navy was arranged to bum oil instead 
of coal. Shi]>s wffiich w^ere then being designed at the Admiralty to bum coal 
were altered to burn oil. and .some of the older ships were converted for the 
purpose. It was ixxinted out that the ea.se with which oil fuel could be put 
on board and also delivered to the boilers, saved all the arduous work of coaling 
and coal trimming, and practically all the w^ork of firing the boilers, which had 
hitherto absorbed so much labour in our warships. When a ship returned for 
fuelling, instead of the crew having the very strenuous work of coaling against 
lime, they had a rest wffiile the oil fuel was being taken on board. They w^'ere 
thus refreshed and fit to do any work reqtiired of them when the ship put to 
sea again, ready for action. 

The result of the adoption of the recommendation of the Oil Fuel Commission 
no doubt had a very marked effect on the Naval Campaign of the Great War, 
Our ships were less time in port ; they were able to maintain their speed over 
long periods to an extent wffiich it w^as almost impossible to achieve with coal. 

It is, in fact, no exaggeration to say that but for the introduction of oil fuel 
many of the ships built for the Navy with very liigh power and speed would 
have been impossible had coal been the only fuel ; and had this been so during 
the war a much longer time would have been spent in port than was the case 
with oil, so that virtually the numerical strength of the fleet would have been 
reduced. 

Since the adoption of oil fuel, there has practically never been the least 
question at the Admiralty or in naval circles that liquid fuel is indispensable 
for Naval ships. 

A further advantage of oil fuel as against coal is that, as I need hardly 
mention, the calorific value of oil being considerably higher, the same weight 
of oil gives a very much greater radius of action than coal, 
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The complete adoption of oil fuel for the Navy naturally had its effect on 
the minds of those dealing with vessels of the mercantile marine , especially 
witli the high speed vessels with large power, which required very big stalls 
of firemen, trimmers, etc., to run them, and took a long time coaling with the 
concomitant inconveniences and time in port turning the snip round. A 
good many of the Atlantic liners were accoidingly converted to oil fuel, and 
new ships were designed to bum oil fuel. For the slower class of boat - tramps 
and the like- it was generally found not economical to adopt oil fuel for raising 
si earn, th(‘ extra price of the oil exceeding the saving wiiich could be made 
bv reduction of the crew and the time .saved in turning the vessel round. This 
latter is only a comparatively .small percentage of the total time occupied by 
the usual long round voyage of the cargo-carrying vessel. 

'I'liese advantages of oil fuel no doubt so impressed all concerned, whcdluT 
(‘uginexus, shii)bnilders, or .sliip owners, that wlum the Diesel engine became n 
practical engineering proposition and they found that it only required about 
half the amount of oil that an ordinary steam engine required when burning 
oil for steam raising, the tendency was for everyone immediately to look to 
the Die.sel for the great improvements in economy which would result. 1 'hi< 
development in the use of the internal combustion engine is reflected in the 
record book of Lloyd’s RegisttT. The latest edition gives the following figure.s, 
viz.: — 

Tn July, iqig. there were qu motor shi]>s with total gross tonnage of 752,000 
tons. 

Ill July. iq28, there were 2,035 vessels with total gross tonnage of 5,432,000 
tons, whilst during the same period vessels fitted for burning oil fuel a.s 
recorded in Lloyd’s Register record book increased from 5,336,000 tons 
to 19,053,000 tons. A large number of the ships built during the last ten 
years w'ere oil tankers -the totals of wdiich increased from 2,929,000 tons in 
July, 1919, to 6,620,000 in July, 1928. These tigures shew^ the enormous 
increase in the amount of oil used for various purposes, which is now^ carried 
in bulk. 


Ihe result of all this is tlie present terrible state of the coal trade in this 
country. Not onty are we losing tlu* money on our largest export — coal — but 
money is going out of the country to buy oil fuel, wTiich, generally speaking, 
comes from non-British countries ; and there is as a result an enormous 


increase in unemployment in this country. 

That this is widely realised is now clear ; and I may quote some remarks 
made recently by the Chairman of the Buenos Ayres Western Railway, which 
are typical of what is happening throughout the world. At a meeting of the 

company, held on the 23rd October, 1928, he said : 

of VU W of oiif coalfickls at home 1 am sorry to have to 
o/rMir . progress is being made with the development 

inri ^ t u‘ Argentine. We consumed last year in our own locomotives 

and power house our one-th.rd share of the production available. Moreover, 
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petrol is now being ma(l(‘ on our Held, and Thesel oil can, of course, be prodlfa^tt, 
so that we have at hand the prime elements for the Diesel and petrol en^W^s 
that we foresee will be required by us, not only on the railway, but on the roacjis 
and even in the air, in the future." 

Plere is another of our markets for coal disappearing, and as I have already 
said, this is only one example of what is hap]>ening far and wide. 

From all this it is abundantly clear that no stone must be left unturned to 
lind every possible use and market for our coal, and we must ce^rtainly use it 
,is a fuel as far as it is economically possible to do so in all British-owned 
machinery, including our ships. Unfortunately, a great deal of time lias been 
(ost in bringing this as])cct before all concerned. So struck was everybody 
f>v the economy of the Diesel engine, that early in 1925 -that is, about four 
cears ago — Sir b'crtescue Mannery said in a paper he read in this hall, that be 
believed the use of Diesel machinery for navigation would become so common 
rhat only for special purimses would the steam engine be able to hold its place. 
rhi'< statement was (]uoted about three months later by Sir John Biles, at a 
mt'tding of the Naval Architects in April, 1925, and he proceeded in a most 
interesting pap(‘r to shew that with the prices then holding (which still approx- 
imately liold good to-day) a \'es.sel with the latest type of steam tur])ine with 
higluT pressun* and teni])erature could be run more economically wnth coal 
ilian a vessel with a (T)rr(‘s))onding Diesel machinery plant. The fact that 
Huce the introduction of the Diesel (mgine with its undoubted economy in 
burning fuel, great improvtunenls have been made in the economy of steam 
turbines with suitable high })ressure boilers. These im})rovements have been 
btrgrly due to the work of our ('hairmaii to-night, Sir ('harles Parsons. I 
think if shiji owners had realised tiu* extent to whicli these improvements 
aatl been carried, many of tliem would not have decided upon Diesel machineiy' 
without more thought. This being tlie case, in view of the serious position 
our greatest export industry, it would seem to be a patriotic duty for all 
who can do so to enquire fully into the possibilities of using coal rather than 
oil in their ships. The engineers mid shipbuilders in this country" are, I think, 
doing everything possible in this direction ; and it is necessary to have the full 
o-o]>eration of ship owners and coal owners and the blessing — if nothing 
lurther—of tlie (joveriiinent, to helj) such a good cause and to restore as soon 
uul as far as possible the prosperity in the most important of our export trades. 

All these points were brought out at a recent World P'uel Conference ; but 
h a flood of information was forthcoming thereat, that it to some extent acted 
is a smoke-screen and made it difficult for the ordinary man to see the wood 
lor the trees ; but, as has been {xunted out by Sir John Biles and others, even 
•d present, with the means at our disj>osal, coal can be used as a fuel for ships 
in many cases with greater economy than oil, when burnt in the most economical 
^ay. There still remains, of course, the great advantage in all ships which 
iiicnies from the use of liquid fuel as against solid. It would be impossible 
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in this paper to go^into all that had been done by the i'uel Research Board and 
other investigators in regard to coal and other fuels, whether in the laboratory 
or on the larger practical experimental scale. In a recent report made by the 
Fuel Research Board it was stated that even if the low temperature carbonisa- 
tion of coal could be made entirely successful, it could not be expected to 
supply suitable oil in sufficient quantity to make this country independent of 
oil imported from overseas. It appears, therefore, that we are left with the 
necessity of as far as possible using coal in its solid form ; and reducing to a 
minimum, not onl}^ the first cost, but also the cost o£ conveying it to the 
furnaces, and burning it to the best advantage. 

A great deal (d Ncry valuable experimental work ]>oth in the laboratory 
and on a large scale has been done in this direction. Reference must therefore 
first be made to the use of mechanical stoking appliances. These naturally 
make lor the economical use of coal, reducing the stokehold personnel to a 
very small number com])arcd with the old method of firing the boilers. The 
coal must also be placed on board by the mo.st efficient methods of trans]>ort. 
A good deal more has been done abroad than in this countiy^ in the way of 
transporting coal to the ports. Greater use is made of conveyors, with the 
result that coal is much more quickly dealt with in many foreign j>orts than 
it is in this country. This point, it appears, should be specially taken up by 
the coal owners and ship])ers in order that the reproach one often hears that 
ships can be coaled much more quickly in, say. Dutch ])orts, than in onr own 
East Coast ports, may be removed. 

As small coal is necessary, either for nse with mechanical stoking in the 
boilers or for pul\'erising puq>oses, plant can be specially developed, as lia.s 
been indicated in recent paj)ers, by which coal t an be pumped along pipes into 
bunkers much in the same manner as oil is put on board. This method lias 
already been carried out successfully on land with pneumatic plant, and lends 
itself to development for nse in connection with the coaling of ships. W'ith 
such arrangemenis and with the adoption of mechanical stokers, which are 
already being succe.ssfully used at sea. a great deal of the man-handling ol 
coal is done away with ; and the number of men re(|uired in the stokehohK 
with good mechanical stoking appliances is n*dnced nearly to that prevailin/^ 
with oil fuel boilers. 

In ships recently built lor the C.anadian Pacific Sieamshi]) ( ompany tbest* 
mechanical stoking appliances are functioning very satisfactorily, and I undt*r 
stand the owners are very satisfied with the results they are obtaining, both 
in economy and general convenience. In these \'essels boilers are of tin 
water-tube type, some of the ships being fitted by Messrs. Yarrow & Co., aiui 
others by Messrs. Babcock & Wilcox. The boilers luu e a pressure of 250-lbs 
and are fitted with superheaters. I believe that Mr. Johnson, the owners 
C^neral Superintending Engineer, is hoping to publish more information 
a out t is matter in the near future ; so that I cannot say verj^ much more 
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iiVtohilection therewith at present. In some of the C-anadian Pacific passenger 
ships higher pressures up to 350-lbs. have been used. 

A further approximation to the use of liquid fuel in ships is made by the 
pulverisation of coal. This development, as you know, though still to some 
extent in the experimental stage, has recently made great advances. A very 
interesting paper on this subject was read l>efore the Institution of Na^^al 
Architects in July, 1927, by Engineer-(aptain Brand, R.A.N. Captain Brand 
gave a great deal of information in his paper explaining the nature of various 
experiments carried out, and especially those made by the Naval Board in 
Australia. In the offtcial report of the supervising officers it was stated that 
they considered the following points had been proved - 

(x) That |X)wdered fuel can be burnt satisfactorily as compared with other 
fiiels for warship purpo.scs. 

(2) That it can be conveved continuously and efficiently from a sliip’s 
bunker to a furnace, and the combustion and smoke production regulated as 
easily as with oil fuel. 

(3) Thai find can be delivered into the hunkers easily and efficiently. 

(4) The conveying machinery, fuel .supply, etc., ran be installed at com- 
paratively low cost, without undue loss of power or excessive weight. 

lu these experiments and in the methods advocated by Captain Brand, 
the proposal is to cam* powdered fuel in bulk in the ship’s bunkers; thus 
doing away with the ])ulvorising plant working on board — some form of which 
IS otherwise necessary in connection with the use of jx)wdered fuel. 

fu the adoption of such a .system there is first of all the question of danger 
• )l explosion when [lowdered fuel is used in this manner, and Captain Brand 
[)roposes to eliminate this danger by the introduction of inert gases from the 
funnel, thus guarding against the existence of an explosive mixture. 1 cannot 
help thinking that there will be great difficulty in making any such arrangement 
}>racticable. On the other hand, I am doubtful whether the danger is very 
great, and am inclined to class it with the danger bogey which was so prevalent 
Ml tlie minds of many who feared the consequences of the adoption of oil fuel ; 
and which in the end proved to be easily provided for. The chief objection 
to the use of powdered fuel in bulk appears to be the difficulty of storage, 
Mivolving not only arrangements in the ship’s bunkers, but also the provision 
of tanks on shore at varioxis coaling stations ; with special provision in both 
< ases to keep the j>owdered fuel absolutely dry. This provision would involve 
an enormous outlay and take a long time to establish — just as the arrangements 
for oil fuel have been gradually developed with storage tanks at various ports 
all over the world. 

In the meantime, until we learn more about the use and storage of powdered 
I cannot help thinking that the most practical method of using pulverised 
^'oal for ships is to carry the pulverising plant on board and to pulverise the 
<-'oal as it is required. Various experiments have been made in this direction^. 
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both in Aniorioa and in this comitr}’. Yon have all probably read about the 
iwjierinieiital plant fitted in the Mercer under the supervision of the U.S.A. 
Shi[)|)in/,^ Board. A great deal was learnt from this ; but it all shewed that a 
good deal has yet to l)e done to make the arrangement thoroughly successful 
f think, however, that the ex})erimetits carried out in the Mercer were perhaps 
most useful as an object lesson to those interested in the use of coal. America 
is practically the honn* of oil fuel, and if they had no coal at all, oil is available 
in unlimited quantities, at comparatively low prices, for fuelling ships. In 
spite of this, thi‘ AnKtricans saw lit to s])end large sums experinnmting on the 
new use of coal as a fuel for ships, although the export of coal is not by any 
means a vital matter in the trade conditions of the U.S.A. On the other hand, 
although the matter is a vital one to this country, no experimenting on a 
big scale and with the a.ssistance of the ('fO^'ernment has yet been made in 
the same direction liere. At the present time in this country the greatest 
advance made in the um‘ of })owdered fuel lias been carried out entirely by 
private enterprise Several engineering firms ha\ e done a great deal of pioneei 
work in connection with the use of })Owdered fuel, involving experiments 
with biiniers. ])ulv(Tisiiig plant, with boilers, and with distributors. These 
include experiments by Messrs, ^'arrow A* ( o., Messrs. Babcock A* Wilcox, 
and Messrs, ('larke, ( hapman A Co. The last-named hrm seems to have gone 
a long way towards jxTfecting burners and pulverising plant, and liave been 
experimenting for qiiitt‘ a number ol years. The bulk of the work done liere 
hitherto has been with land installations ; and a gn‘at number of juilverising 
plants are now in n.se in land boilers, in collieries and other works, giving most 
satisfactory nsiilts. J.ow grade coal ol small value, costing often less than 
los. per ton, is being pulverised and used most elhcit‘ntly and economically 
tor pow(T ])lants. Based on these practical results, experience with land 
plants has been used to produce pnlveri.sing arrangements fitted to marine 
l)oiiers, which show very great jiromiscT The first marine plant actually fitted 
was in a cargo ves.sel ol the Blue Star Line, the Stuart Star. One of the foui 
furnace, single-ended boilers was adapted with a “resolutor"’ mill and '‘Woode- 
son burners, and was in continuous use throughout the voyage to the River 
Plate and back. The ex]ierimental installation gave such ej^ellent results 
111 servdee, and the Bhui Star Line were so satisfied that they ordered the 
conversion of the double-ended boilers for ])ulveriscd fuel ; and I understand 
it is their intentifui to adopt .similar arrangements in one of their passenger 
liners. 


There have been many difficulties to overcome in the use of powdered fuel 
hirst of all, a suitable burner had to be designed, and Mes.srs. Yarrow & Co.. 
Messrs. Clarke, Chapman & (..o., and others have developed very satisfactory 
ones. I do not propo.se to go into details of the various burners — Peabody, 
Buell, etc. 7 be Scune experimenting and research had to be done in connection 
with oil burners before a suitable type was developed, but the difficulties were 
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all overcome, and apparently the same measure of succt'ss has been reached 
with powdered fuel burners. To bum powdered fuel satisfactorily it is necessary 
to have it in a complete state of turbulence in the furnaces and to have a flame 
which is not too long. This result has been achieved with recent burners, 
and the Clarke, Chapman Patent Burner can be se^n at work in their experi- 
mental marine boiler at Gateshead. 

Last spring, before the Liverp)ool Engineering Society, Mr. W. E. Woodeson, 
B.Sc., of Messrs. Clarke, ('hapman Co., read a paj^er on ' Pulverised Fuel 
for General and Marini^ Purposes.” This gave a \^cry good and clear account 
of the work which has heen carried out in the (ieveloj)inent of Messrs, ('larke, 
('iiapman’s Pulverising idant, and I would commend this })aper to the attention 
of anyone interested in the .subject, as well as the (‘arlier ])aper by ('aptain 
Brand. Mr. \\\)odesoii descrilK's the exj>eriments made for marine' boilers 
;is gradually developed trom the u.se of their plant with land boilers. He also 
<lescribes tht^ various burners and shews how arrangements hnv(.* been made 
to reduce the length of the flame to the ])roj>ortions required for success in 
marine installations. He gives the cost of ])ulverising, which requires about 
iq-K.W. per ton of coal ])ulveris<'d per hour ; the cost of repairs to the pulveriser 
Itself varying from 2d. to per ton, according to the (piality of coal u.sed. 
In their pulveriser the wearing parts ol the machine' are easily accessible and 
can be readily renewed. I certainl}’ think tlu' arrangc'inent for pulvcrisijig 
in their so-called Kesolutor machine -which is brought about by impacC is 
simpler and cheaiier than that which has Ihmmi generallN’ used in America, by 
rotating balls in the f)ulveriser. 

In the latest machines various kinds of coal ma)' be used- from a good, 
down to a very ])oor (jualit}^- - and the coal may have a considerable amount 
of moisture in it, amounting to as much as 10 per cent, or even more, and can 
he dealt with in the pulveriser. Very" great fineness of jmlverising can be 
achieved, this being a vt'ry imj)ortant point, in order to get the most perfect 
combustion. 

There is, I tliiiik, a great deal still to be done in the matter of coping with 
the ash resulting from the burning of pulverised fuel, but all these points are 
lieing thrashed out by the boiler-makers, e.sptx'ially Mt'ssrs. Babcock & Wilcox, 
who are devoting much attention to the subject. 

Finally, there is the question of the entire cost of the arrangement. I am 
frequently asked by ship owners, especially in connection with tankers and 
cargo boats, whether in my opinion they should adopt Diesel or steam engines, 
rhe question always involves a long investigation into the particular service 
for wdiich the ship is intended, and the price for the nec essary fuel at the different 
ports or terminals at which the vessel is to call 1 may perhaps say that in 
a good many instances of late a decision has been given in favour of steam 
when originally a Diesel engine had been contemplated. There have, on 
on the other hand, been cases where a Diesel instead of a steam engine has 
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been installed, which shews that the question is one which cannot be settled 
easily or in an off-hand manner. 

With the use of coal in powdered form we have a fuel which in its use and 
action very nearly ai)proximates to oil. It can be used in suitable water- 
tube boilers as well as in the Scotch boiler, and can further be adopted for 
high ])ressure boilers with high temperatures and the greater resulting economy. 

No doubt great improvements will be made in boilers specially designed for 
tlic purpose- -perhajxs with water-cooled walls for the combustion chamber — 
and as these improvements develop. I look for considerably greater economy 
with the use of steam and high pressure turbines, with powdered coal as the 
fuel, than is giv^en in his papers by Sir John Biles. 

In advocating the use of steam as against the Diesel engine, and the economy 
of coal versus oil, it seems to me that in the comparison he gives Sir John has 
taken a rather high place for coal. His figures .shew that a high pressure 
steam outfit is more economical over a voyage of a little more than 14,000 
miles in length. If a lower figure is taken for the price of coal -and I see no 
reason why it should not be, e.specially with the use of powdered fuel - it.s 
advantages are still more pronounced, and make for a still longer voyage or a 
greater saving in running costs. 

It may be objected that the jmh'erising plant on board takes uji valuable 
^pace in the ship, and this is certainly tnie. The qiu'stion of stowage of coal, 
whether for in(‘chanioa1 stokers or for pulverising, calls for a good deal of 
consideration, and there is room for improvement. It is necessary in every 
case to have a read3'*use bunker in a position immediately over the stokehold ; 
and the coal from the main bunkers has to be conveyed to this ready-use 
bunker. I believe, howev^cr. that it is po.ssible to so design a ship that the 
main bunkers can he made much more self-trimming towards the ready-use 
I milker than has generally been done hitherto. In this connection proposals 
have been made in the case of certain ships in the and I believe the 

question has received consideration in some designs in this country ; but 1 
do not think much has been done in this direction up to the present. 01 
course, such bunkers occupy valuable space, but if the ship is designed with 
this point in view at the start, the advantages to be gained are sufficient to 
warrant the use of some of the space so required. On the othS' hand, there 
IS no reason why water-tube boilers should not be increased in size - as has been 
done in the case of oil fuel- -so that the number of boilers required may be 
reduced and the loss of space thus regained, and thereby the adverse economical 
point of valuable .space been taken up can be largely removed. 

To sum up the whole situation, there is no question about the convenience 
or efficiency which can be assured with the use of oil ; the great objection being 
the high cost . I f the ratio of cost of coal to that of oil fuel remains as at present , 
or even if oil costs somewhat less, it is thought that with the imFovements 
\vhich are being rapidly made to use coal and steam in the most economical 
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mataner, there is no reason why it should not be found that it is as unwise 
economically for British ship owners to arrange for their ordinary cargo ships 
to bum oil imix)rted from Texas or the Persian Gulf, as it would be for American 
ship owners to insist on coal for a line of vessels plying from California or the 
Gulf of Mexico. 

In order to develop the use of coal for ordinary British cargo boats, the 
transport and conveyance of coal to the furnace must as nearly as possible be 
accomplished in a similar way to tliat which is done with oil fuel, so as to 
reduce labour costs to a minimum. This can best be done, first by the use 
of small coal and mechanical stokers ; and a still further advance will be made 
if the use of powdered fuel can become thoroughly practicable. For the latter, 
the object must be to arrive at such an arrangement combining, in a suitable 
water- tube boiler, burners and combustion chamber which can deal with any 
ordinary type and condition of coal, so that the owner may feel confident 
that his vessel can successfully operate with bunker coals obtained at any of 
the ordinary’ coaling stations throughout the world. 


niSCUSSION. 

Tnj, CH\fR.vi\N .said that at the present time a survey of the whole situation 
was exceedingly important. In electrical generating stations throughout the world 
There were very few Diesel engines of over one thousand horse-power, the only 
exception , to his knowledge, being one of 15,000 kilowatt capacity in Hamburg. 
The obxious (juc.stion arose what dittereiice existed in the conditions on board ship, 
.md on land, which acted favourably or unfavourably in the comparison between 
llie steam engine and the oil engine, and also between the u.se of coal and oil. Sir 
I'ustace d'F'yncourt dealt very fully with those and other (piestions. 

There could be no doubt, however, as to .some of the conditions on board ship, 
which could be considered more favourable to Diesels tlian to steam, and also 
to oil as compared to coal as fuel under boilers and vice versa. Sir Eustace 
d‘Eyncourt had dealt very fully with these cpiestions, and there seemed no doubt 
that this important subject retiuired thorough practical inv^estigation. A great 
deal ol money had been .spent on low temperature carbonisation, but the develop- 
ment of the burning of coal on board ship had hitherto been comparatively speaking 
m»glected. There was a great deal of spade work to be done as to the best methods 
of handling the coal on board and into the ship. 

Sir John H, Bilks, K.C.I.E., LL.D., D.So., said the last time he had had an 
opportunity of speaking on the subject had Ix'en on behalf of the Naval Architects 
and in defence of a paper which lie had read as one of a scries of papers on the 
matter which had been so admirably dealt with by the lecturer that evening. The 
lecturer's judgment in the matter was most valuable ; his wide experience, both 
in connection with the navy and the mercantile marine, must impress one with 
the value of that opinion. 

There were always two views to be taken of a subject. One view could be 
expressed in adjectives and the otlier could be expressed in figures. When he 
had lured into ja. discussion with the able supporters of oil and the Diesel 
engine, he had found himself very much on the side of figures, while his opponents 
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had been very much on the hidtj of adjectives, in the matter of oil versus coal, 
lie had happtmed to be present at a meeting at which Sir Fortescue Flannery, 
who was supported by the late Lord Bearsted, had waved the flag of oil and' had 
followed it up by going to the funeral of the steam engine. 

The lecturer had pointed out that oil went into spaces into which coal would 
not go. Th<d was true, but that was not the end of it. One wanted to know what 
It cost to carry coal in the space in which it was carried, and how much one gained 
by carrying oil in the space in which it was carried, and whether, even if a bigger 
shiji liad to b(' inad(; to carry the coal, it was not cheaper to make that bigger shij) 
than it was to have a smaller ship and carry oil in the spaces which otherwise* 
could not l)e used, and make use of the advantage of oil in other ways. He had 
tried to work that problem out in his own paper and, rightly or wrongly, had come 
to tli<‘ conclusion that .steam was not altogether dead, and that the advantages 
which Sir Charles 1 ’arsons had been able to bring to tlu‘ assistance of steam wen* 
sutiicient. at any rate, to make it not certain that it was dead. 

The lecturer iiad very wisely referred to the work which Air. Johnson, of the* 
C P.K.. had done. Mr. Johnson de.serve(l a great deal of credit for the courage 
which he had displayed in undertaking that pioneer work. H(‘ was also to lx 
congratulated on his good fortune in having got lu.s owners to follow him in the 
matter. Johnson had reached a eoiidiliori witli the turbine in which he had been 
able to gi't an e(|ual h.p. w’ith two-thirds of the (juantitv of od which was required 
in 1922. The last ship w'hich he (Sir John F>iles) had had to deal with belonging 
to the C.P R. liad been a ship with od and turbines, hut with the development 
which had been (X)urageously adopted by Mr. Johnson, Mr, John.son had b(‘en abk‘ 
to tala* olf one-third of the consumption ot the oil Thai wxis going a good deal 
tow^ards making tlie unit of fuel per h.p. nearer to that ot tlu* Diesel engine ; and 
when one took into account thOvSe things which \\(Te to the disadvantage' of tin 
Diesel - its first cost and its weight -one was gi'Uing in actual practice to the* 
.state where the steam engine w'as at least (‘(jiial to the oil engine. 

With regard to the statement that the .Vdmiralty had come to the conclusion 
that they had no use for coal, that was not quite true . except for the extremr 
purposes oi the Admiralty, namely, for obtaining the highest possible speixl, 
oil w'as not indispensable. But the highest possdde speed was not needed all 
tlu‘ time. It was not needed in peace. The Ciiairman would approve of the 
statement that a good deal of the Admiralty work might be <lone with coal instead 
of with oil, e.speciaily as seemed to be the case now, when burners could bc' put 
into water-lube boileis, which could be used either with oil or with pulverised 
coal. If tlie Admiralty could u.sc in their avocations alternatively pulverised 
fuel am] oil v\ ith the .same burner, perhaps tlu'v might s,iv(* a littli' of the importation 
of oil which everyone deprecated so much. 

Many years ago he had worked on a design in which one of the conditions was 
that all the coal on the ship should gravitate to the liriiig station. If that condition 
of affairs was obtained — ^where the coal gravitated to the crusher or the pulveriser-- 
there w^as no more trouble about the flow' of the fu(*I to the furnace than there 
was in the cast' ol oil being pumped to the funiace by the oil pump, 

iht' paper was an admirable summing up of the whole situation, and it would 
br of very gr(‘at use to those who were interested in the subject. 

LN(d*Ni.i.k C,AiTAiN W. Onyon, R.N., remarked with regard to the safety oi 
powdered fuel in ships, that the lecturer had referred to the question of fires. When 
oil fud had been first introduced into the Navy he had happened to be the chief 
engineer f)f (iu* first Dreadnought," which had carried 3,000 toas of coal and 
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tons of oil fuel, which they had tried to burn together. 1'he nuniber of tires whicli 
had occurred in the ship had never been published, but there had certainly been 
ten serious fires, without even the captain of the ship knowing anything about 
them. Perhaps the audience might be rather suq^rised to know how thos<.‘ fires 
had been put out. They had been put out with powdered fuel -coal dust and 
ashes damped! When he had suggested to the Admiralty the introduction of 
sand into wanships for the putting out of fires, he had been looked upon as a lunatic, 
but now nearly every ship carried a sand box in its boiler room. The introduction 
of powdered fuel into ships would certainly Ih‘ delayed until some absolutel\ 
reliable method of putting out fires had been designt'd. It tlu' luel was dealt with 
Dll board ship it was a vtTV ditferent proposition . but it powdered fuel w^as goin^ 
to be put direct into the bunkers, very careful jin'cautions would have to be tak<*n 
against fires, and until those precautions were ]M*rft‘cted la* toulcl not see lumselt 
how powdennl fuel was going to be introduced into slu]>s. 

He would like to ask the lecturer what amount of foreign matter was found 
in pulverised fuel at toa“. a ton. H(‘ could not think it was all coal, and he thought 
it was uneconomic to pay freight for something which could not be burned and 
lor something which had no ealorilic value. h'lU'l at lo.s. ,i ton was bought, and 
the result w'as that tliere was a go(»(l deal of trouble owing to the amount of ‘^lag 
111 tht* furnaces. 


h'NoiNi'.CR Cap'iaix UkAND said rt‘terence had hc't n lUtide to the necessity ol 
bolstering up the coal trade, coal being practically the onl\ product m this couutrv 
which was native t(^ the country and which could be sold outside th(‘ eounlrv 
One wauild have thought that the C}o\emment would ha\(' .seen years ago, as 
others w’ho had been working on the (piestion for the last fourteen yt'ars had stvii, 
what the coal trade of this country was c'oming to. How('\er. they had not, and 
neither had the coal owmers. Tlu* resuscitation ol tlu* coal trade was an alxsolute 
necessity for the life of this country. There was also one other ft‘ature wdiich w\'is 
of importance, and that was the n*su.scitation of tlu* boiler shops of the (mgineering 
firms of this country. In going round the country oiu* could not help being struck 
with the (lispjirity in the distribution of work between the shops of (‘ngineenng 
firms according to their tlesign and lay-out. Tlu* general introduction of the 
niesel engine had meant big foundries and a tremendous number of machine tools, 
with a high gradci ot workmanship, to tlu* almost utter abandonment of the boiler 
^hop and, to a certain extent, of the sheet iron trades. 

Sir John Jhles had for many vears been a stout supporter of steam, alw.ivN 
hacking Sir Charles Parsems. 'I hose two gentlemen had fought the good light 
for steam year in and year out, and they had been right. The day before yest(‘rda\' 
he himself had had occasion to draw uj) some figiin's for a ship of .s.ooo h.p. 'Faking 
the ruling price for oil, and taking the absolute quotation of qs. 2d. per ton for 
slack coal of 13.250 JkTh.U., and ordinary' bunker coal delixered alongside at 
T45. per ton -on that basis, and taking the results of Sir Charles Parsons' 
Avork, as to a large extent exemplified in the work of Mr. Johnson, and using Mr. 
Johnson’s figures of .68 lbs. of oil per shaft h.p. hour, he had found that the oil 
for that ship, including all charges, based on a consumption of 100 tons of haiub 
fired coal per day. bad worked out at ^223, and the pulverised fuel, ]nilverising 
on board, taking all charges of every description into account, including disparit> 
in freight and stowage, had worked out at 
The time had* passed when it would be necessary for Sir John Riles to take tlie 
platform on behalf of the steam engine. The steam engine with powdered fuel. 
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high {)r<‘ss,ure steam and superheat, had arrived, except in fecial trades, an4 
those special trades everyone knew. 

For marine wijrk, efforts so far made in America and in this country bad used 
t he direct or unit system of firing. This had entailed many difficulties in distributing 
the powdt riHl fiiei equally between the various furnaces, thus lowering the over-all 
elhcienc\' In addition, the unit pulveriser was fundamentally incapable of 
maintnming an even efficiency at different rates of burning. In fact, its efficiency 
was negligible when the riuantity of coal fed to the machine dropped to a quarter 
t>f the designed output V>ry many automatic and mechanical distributors had 
been desigiu-d and tested at the Mare Island Navy Yard, U.S.A., without success. 
In fact, his evperirnce, and that of all other experimenters, had shown that it was 
impossible to distribute coal dust borne in an air .stream c‘quaUy among a number 
ol pipes, which probably had slightly different bends and lengths. Many years 
ago he discarded the direct firing for marine boilers in favour of the bin and feeder 
system : thougli for water tube boilers having only one furnace he retained the 
former. It was gratifying to note that in a paper recently read in America by 
Mr. Peabod\ . he advocated for marine work the bin and feeder .systems, thus 
showing tli.it his ex])erience of direct firing on the S.S. Mercer and S.S. KingaM 
iiad converted him to an advocate of a British system of tiring. With the latter, 
it WHS possible to obtain an efficiency of 83 pt*r cent, at one-sixth and 79 per cent, 
at seven sixteenths of the rated toiler output. The latter might V»e as high as 
from 7 to 8 lbs. <‘vaporation per sq. ft. of heating surface*. 

Mr. W. 1 C, WooDJvSox congratulated the lecturer on his very straightforward 
statement of the tacts, 'fhe lecturer had not exaggerated in any shape or form 
the position with rc'gard to pulverised coal or oil. 

\^’ith regard to (overnnuait assistance, British firms had not received a great 
(l<‘al of that. Idle l/nited States Shipping Board had placed ships at the disposal 
of (*ngineers who tlesired to carry out experiments, but private firms in this countr\^ 
had had to do the work on their own initiative. It was very easy to criticis6^ the 
i liorts of the people engagtKl in the pulverised fuel industr^^, but it had to be remem- 
bered that the whole matter was only in its infancy as far as the actual practical 
.ipplications ol pulverised fuel were concerned. As a result of his experience 
during the past two years, he w^as firmly convinced that if the same relative advance 
wa.s made in regard to pulverised fuel in the next two or three years as had been 
made in the last two or three years, we should certainly have nothing to fear as a 
nation. The Union Steamship Company, the Blue Star J-ine, and other companies, 
wvre naturally going through a period of experiment, and those companies deserved 
every praise and encouragement from the country^ as a whole for doing so. They^ 
wen* really doing pioneer work, despite the fact that they were merely private 
linn.s. Britishers were of such a type that they immediately handed over any 
inlorniation they gained to all and sundry, and therefore the Blue Star Line and 
the Union Steamship C'ompany could not expect to huve the monopoly of pulverised 
Uiel 11! th<' future; othi^r firms w^ould besnefit by it. That was why he was of the 
Opinion that the Government should come to their assistance to some small extent, 
so that our honu* supplies of fuel could be utilised. 

Perhaps he* might be allowed to answer the question of Captain Onyon as to 
Uu‘ lo.s'. per ton coal. He had gone round in the Stuart Star from London to the 
lyiie after her last return, when she had done a comparative run* Fifty per cent, 
of her boilers had been fired with pulverised fuel and 50 per cent, with hand-fited 
niel. The coal lor pulverised fuel had been a mixture of coal at 9s. 2d* a ton from 



Jan. It, igzq JOURNAL OF THE ROYAL SOCIETY OF ARTS. 225 


Nfqrthuiiaberland with 12 per cent, volatile coal from South Wales. Part of the 
time it had been 12 per cent, volatile, and part of the time it had been all low grade 
coal. The hand-fired boilers had been shut off completely, and a run of two hours 
had l>eea made on pulverised fuel. Then the pulverised fuel boilers had been 
shut down and a run of two hours had been made on hand-fired coal, which was 
of the best type. They had obtained two revolutions better results with pulverised 
iuel than they had with hand-fired, and during that time the luind-fired boilers 
Jiad never been cleaned -which was a very important point. 

Pn(;i\i*:kk Keak-Ammiral W. M. Whwman, C.H., C.B 1 '.., said )»<• desired to 
}>ut the problem of coal twysus oil a little more directls' before the audience. One 
thing which had struck him in listening to the paper had been that the lecturer 
mentioned that when the Diesel engine had become a practical engiiu'cTing propo- 
sition and it was found that it only required about half the amount of oil which 
,m ordinary steam engine reqmn‘d when burning oil for steam raising, the tendency 
had been for everyone immediately to look to the I)ies(‘l. The stage had already 
been arrived at when it might be said that a very fair t'oniparison between the 
Diesel engine and tlu' steam engine was .4 lb.s. of oil per shaft h p. for the Diesel 
and about o U>s. ol oil per shaft li.p. for the steam machinery, so that at present. 
thr(‘(‘ yrmrs after i<)23. the differenc(‘ had been brought down by 30 pcT cent. That 
\\i\s a comparison between the value of the performances of tlu‘ two methods of 
()ropulsion on oil only, li one went a st<‘p further and iisid coal, one was easily 
able in realise that the advantages wliich were claimed for coal in steam nuichiner\' 
\\(‘re well within vlew^ if not already proved. 

'Fhe point had been stressed that if all the coal wdiich was in tlu' country was 
treated with the low temperature (arbomsation method, aiul good results obtained 
!u th<' amount of oil which was t'xtracted from coal, there would not be enough to 
40 round . but if onlv^ the industries of the country coukl be prevailed upon to 
list! coal tor their power supply, and ltd the predominant amount of oil fuel which 
was obtanu'd from the coal be used for marine^ purposes, this countrv might come 
\ery much nearer to the point of being self-supporting. 

He w'oiild like to call attention to a paper which had i>een ynibiished in last 
week’s hl}tgi}icc}\ wdiich gave a very good resume of the expentuice in America, 
which (‘iidorsed the view that the stage had very nearly been r(‘ached when the 
powdered fuel proposition had been demonstrated to b(‘ a working proposition, 
li it could be assume<l, as it coidd be, that coal, in which ever form or method it 
was burnt to provide the steam power, was at It'ast the e<]ual of oil burnt in the 
Jiiternal combustion <?nginc, and it then mechanical means could be introduced 
(or burning coal for stt'am machinery afloat, he thought it would form a very serious 
competitor to oil fuel and the Diesel engini\ 

M R. ( rNNiN(,HAM C'u \i(, said he had not had any experience' of the use of pow^dere<l 
iuel on a ship, but he had seen what could Ik* done under boilers wdth powdered 
Juel-aiid with powdered fuel of really a most inferior kind. He had seen the re- 
lorted residues of a cannci (and a verv poor cannel) kct'ping up a magnificent 
flame and a magnificent steam jiressure in retorting work. When one tiilked 
ilKHit powdered fuel, one had to consider what kind of powdered fuel. He believed 
that it would not be ecvnomical to powder raw' coal and use it as a lueL To begin 
with, the storage ot powdered raw coal was a difficult and dangerous thing. Hut 
then' were other kindfj of powdered fuel. There came in the great question of 
low temix'rature carbonisation. The iiioa prevalent in this country wras that low 
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temperature earbonisation de])emk-Hj upon the supj)Iy of a domestic smokeless fuel, 
Tliat mi^dit be an excellent thing locally, but it was more important to consider 
the development of a powdered fuel a.s a residue. That meant that one could 
work with cf)al slack. In Scotland at the present day tliere was something like 
ten million tons of slack coal Y)roduced, and ii was almost impos.sible to get a salt* 
for it. It did not recpiire much piilverLsing if it was put through certain retorts. 
Such oil as could be obtained was taken oil, and the n'sidue wasa powdered fuel 
which c'ould be list'd at once, which was safe to store, which was easy to handle, 
which was of high calorilic value, and which would 1 h‘ admirably athipted for us< 
m ships. In that case a very large step would be madt* towards putting the cc>al 
industry upon a hrmer basis. 

Sik hh’siAcr rji.xxN's<)N I \( oru 1 . in n*plN , s.nd llial .inything which 
brought before tht' general ])ub]ie the advantages w’hieh would aeeriie to the nation 
if th(‘ list' of c'oal could be brought about to ;i greater evtent wa.s to be t ncouraged 
I'or bunkers alone something like thirty million to forl\ million tons would b(‘ u-sed 
anmiall}’ in cargo boats, uluch now were propelled b\ oil. If the use of that oil 
could be transformed into the usi.' ol coal it w'ould b(‘ a huge advanlage to th<; coal 
trade* of this country and would add greatly to the ('in])loyment in this louniry. 

What was really wanted now’ was for a ship to 1 h‘ built, making the ]>est usi* ol 
tlu' lati'si form ot high pressure turbine, and the late'si form of burners .aid boilet^, 
which wauild gi\e the most econoinii results, and to Irv such a ship against a tw'in 
ship with Diese'l engine's, 'I'heii, aftea a pe'nod ol service, a result would be’ obtained 
w’liich all tile* weiikl coulel see, and he xeaitured to think the n that coal and steam 
weuild come back to their owai 

Sir John had accused him ot using teio man\ adjective's, bui that was <. )o\^ grade 
torm e)f veahosity whuh jX'rliaps the* e>ccasion might warrant ’ 

\ lu'artv vote* of thanks te> tin* leeturer coiielueled tla me'clnig. 


1 >K Cl Iv. K, Iji.vam, !> Se . }• inst.i''.. ]•' K.S ilolm.', vsnte*s. 

Being e ssentially iiile'reste*d m the elesign and application of puJ vc T)',t‘el fuel 
e'e|uipni(,-nt te) various types of boilt'is, f have had jileasnrc* in reading th»’ nmiark" 
fnitlmeel m Sir Kustaee’s papea relative to this method ol tiring, 

fie* eliel ne)t ele'al as fully with this subject as one would have expeettei, in vu'w 
«>l file* trenmndous ele*\'c‘lopnu*nts which hav’e taken jiLiee in this country eluring 
the pa^t two or three years. Sir Kustace's rt'fen'nee tf» the* e, eL>nvoniene.'e e)i oil 
tue'l lor use on board ship will naturally meet with approval from many sea-going 
e*nginee*rs Oil fuel is ideal in many ways for steam geiU’ration, but it is evnininal 
te) use it for tliat jiurjiose w*he*n llie same result can be obtained- from a much 
clu'aper aiiel more plentiful type eif fuel, namely, pul\(*nsed fuel. When beiiler 
edtineneu's e>]>taine'd witli eiil have been duplicated with pulverised fuel having a 
B.r.B cost of appreiximately eine half of that of fuel oil, anel diiplicafed in such a 
way that the operating problem has bee-n no greater than thfit ot th<‘ oil burning 
apptmatus then it is most oppeirtiine that the. marine engineers of this country 
^ extent the importance of this inethiHl of bring. The 

possi 1 jt\ oi the efficient, rehabk^ and safe operation of pulverised fuel on marine 
an hypothesis, but an established fact, demonstrated and 
. f test conditions m various parts of this country and also under 

fml ‘^ervKt <on(litit)ns. hor some ol the marine Iraxle routes, pulveri.sod 
I s jircsrut state of development lie adopted with every assurance of 
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satisfactory results being obtained, but in others the application jieeds further 
^.onsideration and cxpcTinients. Messrs. R. and H. Green and Silley Weir, Ltd., 

»n conjunction with the Buell Combustion Company, Ltd., have carried out some 
\ery interesting and very valuable experiments at the Falmouth dockyard. As a 
result of these experiments, they have develojxxl a new type of burner, furnace 
tront and pulverised fuel equipment. Many kinds and grades of coal have been 
burnt on their plant - coal sent from India, New Zealand and \ arioUwS parts of the 
world — the successful burning of which has proved the flexibility of the ecjuipment 
nistalled. These experiments have upset the popular fallacy' among pulverised 
hiel engineers that e.xternal combustion chambt*rs were necessary in ordtr to 
fombust efficiently pnlveri.sed fuel. The combustion etiuipinent perfected during 
the experimental period is fitted flush with tin* boiler front ; refractories inside 
tlie furnace tubes havt' f)een greatly reduced in area, and as a result of these 
! xperiinents, “ unknown to many engineers/’ the s.s. Hororak^ sailed from 
t'almouth on Saturday, the iSth December, with thn‘(‘ boilers fired with pulverised 
luel and fitted with up-to-^date e(]uipinent, which has given very satisfactory results. 
Plus installation, although uni<jue, will be rendered absolute in the course of thr<‘(‘ 
!<) six months, because ol the rapid developnu‘nt in design of ecpiipmcnt 

Sir Kustace claimed advantages for oil against coal bv nason of the lormer's 
higher calorific value, which are turned into a disadvantage when considt red from 
dll' point of I s. d. Taking a coal of 13,300 ILT f ’s and oil of 10, *>00 1 >.T Us, 
With a cost pric(‘ of 20&. and I5.v\ respectively, we at onc(‘ see that lor an extra 
calorilic intensity of 5,300 B.T.Us, one has to pay ,{.2 i3.s., and tine cvicd can lx* 
purchased for puh erising purj>os<‘s at a figure much bt'low the one quoted above 

fhe ease of opemtion does not inter into (he ifuestion when comparing oil with 
pnh’crised fuel, because in many respects the operating problem Iw'tvvcen the 
two classes of firing is very similar and will bt' more so in thi* ricnir future whem 
it will be possible to convey pneumatically the crushed coal (taken on board in 
this form) from any bunker direct to the ready use bunker. 

Flexibility and reliability of operation with this system has now been proved 
out on board ship - in fact, the pulverised fuel engineers and experts are using 
their best endeavours to imitate in every possible respect the operating conditions 
existing with oil tiring. When success has bqen proved beyond doubt, the rapidity 
ot growth of pulverised fuel aboard ships will be most marked, h'urther, we. shall 
see ill the very near future the marine boiler specially designed for pulverised 
tuel firing with special regard to the steam raising conditions on hoard ship 

The application of pulverised fuel to high speed and high power vessels lends 
Itself very well cm account of its operating flc'xibilily. The main question is one 
of cost, not only in the installation of the necessary equipment, whether coal 
or oil, but in the running cost of a vi'ssel and the price of the necessary fuel during 
the voyage. 

Pulverised coal experiments carried out in marine boilers have proved beyond 
doubt that the quality of the coal is not of the greatest importance and that certain 
qualities, useless for stc'am in their ordinary state, prove well adapted to 
pulverisation. 

♦The greater use of pulverised fuel would, of course, Ixneht British colliery 
companies very considerably and a universal return to the use of pulverised fuel 
on cargo carrying steamers would be received wit.h approval throughout the 
country in view of the present terrible state of the coal trade. Every avenue 
should lid explored in order to meet succt^ssfully the greatest industrial problem 
the nation has yet been called upon to splve since " th<' hungry frirties The 
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L'oiiutry cannot allow whole townships to remain (lerelict. It should not bi beytJnd 
tiH’ resources of statesmanship to devise a cure. 

Sir iLUstace’s reference to the impact type pulveriser being simpler and cheaper 
than the ball mill is not in conformity with the experience gained by engineers 
who have been connected tor many years with both high speed disintegrating 
types ring iind roller types and ball mill types ot pulverisers. It has been proved 
that no null in which the coal is pulverised during its jiassage from the centre to 
the periphery of a disc when lixed and m<n'ing pins are arranged to intermesh, 
can lx* relied upon for consistent and continuous pulverisation ; the degree of 
piilvi^nsation falls off rapidly in some types of niillvS with the wear of the pins 
and it is impossible to retain the particles in the pulverising zone for a sufficient 
leiiglli oi time .Mso the high speed of the discs necessary to effect pulverisation 
when tlK‘ pins are new contributes to the cost of upkeep, and, furthermore, the 
power consumption and maintenance are very high. The writer has had experience 
with these tvpes oi mills when the maintenance charges (cost of iipkwp) came 
out at 3s. /d. per ton of coal pulverised. Hall mills, when properh’ <lesign<-d, 
liaM‘ hei n jiroved out to be \-ery reliable pulverising mills. 

In reply lo Hu above communication, Sir Hosivck Tknnyson I'TYVNCorui’ 
w rites : 

Since th(‘ nading ol my paper, .some written remarks have been received from 
J)r. li. K. K. Hlytlie, H.Sc.. etc., which appear gem Tally to bear out and strengthen 
llu' argum<‘nts used in the paper, in 'which 1 endeavoured to point out that with 
I'oal costing so wry much less than oil as a fuel, even with the great economy 
of the Diesel engine, steaih raised by coal burnt in a suitable boiler and finally m 
the best and most efficient form —namely, in pulverised condition -woukl beat 
tile Diesel engine bnrmiig the high priced oil. 

Hegarding Dr. Hlj’the's remarks on the ball mill, no doubt then^ are very good 
mills ol this description, and experience will .show in dm' course which is tlu' Ix'st 
lorm ol ])ulveris<T. 


OBITUARY. 


Sir Hi.xrv rRi'twAiv Wood.— We deeply regret to report the death of Sir 
llenrv rrueman Wood, which took place on January 7th at the* residence of his 
sonoii'law and daughter, Mr. and Mrs. W. R. Fisher, at Bourne End. in his 84th 
year, 

Henry I'ruemau Wood was liorn in 1845. He was educated at Harrow 
and Clare College, Cambridge, of which he wa.s a scholar. At Cambridge 
he achi('\efl the rare distinction of twice 'winning the Le Bas Prize (in 
iMtHj and 1870}, which is offered annually for the best linglish Essay on a subject 
of (General Literature. On leaving the university he liecame a clerk in the Patent 
( iffice, w here he hud the foundations of a knowledge of inventions that afterwards 
bt'caine very extensive indeed. He did not remain long in this position, however, 
lor in 1872 he came to tlie Society of Arts as Editor of the Journal : four years 
latei he was appointed A.ssistant Secretary, and in 1879, on the death of Peter 
Le Nevtj 7 *o,ster, he succeeded him as Secretary, a post which he held for thirty- 
t ight years. Fnder his guidance thcj Society gained steadily prestige and 
reputation, and the tjuality ot the papers and lectures reached and maintained 
a very high stanthtnl of excellence. 
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In 1914, with the outbreak of war, the Council were faced with a very pjrave 
problem. All societies — nay, fsociety itself — were threatened with unknown 
dangers. Members, forced from their usual avocations, were compelled to resign 
in large numbers, and nobody knew what the future had in ston*. The Council 
wisely decided to carry on as far as possible in the usual way, and m spite of many 
anxious times, Sir Henry had the satisfaction of seeing the Society emerge from 
the period of war little the worse financially for the troubles through which the 
world had passed. 

On his retirement troni the Secretaryship, he was elected a member of the C'omicil, 
and served as Chairman for the year 1019-20. In recognition of his services to 
the Society he was nominated a Vice-President by H.R.H. the President, under the 
terms of By-law 73, b ; and MembcTS of the Council also raised a fund to provide an 
annual Trueman Wood Lecture, m connexion with which a brilliant s(‘ries of 
addresses has lieen delivered. 

Some mention must be made of the “ History f>f the Royal Society of Arts,’' 
imtlertaken by Sir Henry at the request of the C'ouncil and published in 1913. 
I^xtri'mely well written, it not only gives an account of the varit‘d activities of 
the Society from its establishment in 1754 to 1880, when he became Secretary, 
but is virtually a liistory of invention during this period. It was a task that 
re<]uired a mind ot singularly wide interests and varied knowledge to accoinpli.sh, 
and it contains a wealth of information that he aiom* jiossessed. A va.st amount 
of research ^\as re<iuire<l before it could be wiitten. and it says much for Sir Henry's 
literary skill that lie A\as able to present so readable an account ot what in k^ss 
able hands would hax'e been a mere catalogut' of technicalities. He also wrote 
“ Industrial Lngland in the 18th Century,” “ Modern Methods of Illu.strating 
Hooks,” and ” Light,” together with numerous articles in newspapers and magazines. 

In addition to Ins work as Secretary of tlu* Soci(*ty, Sir Henry had a long and 
\vid(* experience of exhibitions. 'I'lns began in 1873 with the series of J.ondou 
International Lxhibitions organised at South Kensington by Sir Heni*)^ (!ole. He 
had also something to do with the Paris Exhibition of 1878 wheii he edited the 
Artisan Reports on it ; but his cliief early experience was in connexion with the 
Healtli b'xhibition of 1884. when lie was Joint Secretary of the Jur\’ Commission ; 
with the Inventions Kxhibition of 1885, when he was Secretary of the Jury ( oin- 
jiiission ; and with the Indian and Colonial Exhibition of i88(>. when he was 
Secretary' of the Conference C.ommitte(‘ and Joint Secretary of the Reception 
(Aunmittet*. He acted as Secretary and Commis.si(mer lor the private comnnttee 
which organised the Paris Exhibition of 1889, and was Secretary of the Royal 
Commission for the Chicago b2xhibition of 1893. He was one of the most important 
witnes.ses who gave (evidence before the ('oinmittee appointed by the Board of 
Trade to enquire into thi‘ l^arlicipation of (beat Britain in Great International 
E-xhibitions, when he strongly advocated the establishment of a permanent depart- 
ment of the 14c)ard of Trade to take charge of exhibition work - a policy which 
has now been adopted. 

In 1877, Sir Hcnr^^ was asked to write a report formulating a scheme of Technical 
Juhication for the Committee of the City Guilds which had lately. taken up the .sub- 
ject, Reports were also invited from IVofessor Huxley, Sir John Donnelly, Sir 
Douglas Galton, Sir William (afterwards Lord) Armstrong, and Sir George Bartley. 
The suggestions of Sir Henry Wood were practically adopted, and this led to his 
acting as* secretary to the Committee of the City Companies and assisting in their 
early organisation. In 1879 he was offered the permanent secretaryship, but as 
heTJad just become SkrHar}' of the Society of Arts, he declini^d the post. 
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I 01 iiuiiiy veaih howa.s clnsely associated with the work of the British Association, 
lie .i('h‘d as Secretary to Section G (Engineering) from 1878 to 1884, when the 
Association visited Montreal. After that he gave up the secretaryship but con- 
imned to attend th(' meetings regularly up to i8<)9. 

Oulsidt' his official duties, Sir Henry, who had been knighted in 1890, 
luid numerous inter(‘sts. For a great many years he was a keen student 
(»1 photography. He was liimself an excellent photographer, and was 
[‘nsidenl of Hu* Royal Fhotograpliic Society from i894-()(). luw many 
\'ears ho served on iho l>oar(l oi Kodak, fdd., and until recently was 
(.'liairman of the Ih'itish .section of the lirm. h'or .some thirty N’oars lie w'as a well- 
known nu'inbtT of the \t)iena*iim and .s(‘r\ed on the committe(‘, ot W'hich he was 
for some' time ( hairman Amongst his most intimate friends there was the late 
Hcnend |. H. Sterling, whose crushing defeat of Herbert Spencer in a game of 
l)ilhards drev\ from tin* disgusted philosopher his classic remark that such nncann\ 
skill was evidenci' ol a mis-spent youth. Sir Henry ^^as also an athlete, for whiU' 
,{{ Cambridgi' ht‘ ran for the university m the mile race. In later life he played 

good deal of golt . lu* was captain th<‘ (‘horley Wood (‘Iiib and he w^as also 
oMeii on the links at Mdebiirgh 

Sir Henrv luul a very wid<‘ circle of friends, and in spite of a tongue that could 
he uncommonly eauMie on occasion, he w'as ('xoeedingly popular. The writer of 
this notice had the privilege of knowing him intimately for twiuity years and 
reiiu'inbers with gratitiuU' many acts of courtesy and kindnes.s received at his 
hands An orcaskmaJ ])ose of cynicism did not go far to conceal a warm and 
gimerous heart, which, if it was .sometimes apt to be a littk' impatienf of stupidity 
was ;dwa\'s ready to a])pn*eiafo ami applaud real worth. 

Kov'in't (Tin ^9o/r Jrr/o'wfk ni-ntii 

SiK Cii.\KLis 111 ani.KJ riiiv()j>Hin.'s Mi'/u .VLFJi:. Hr -Sir (.harles Metcalfe, who 
died suddenly at his home at W ink w'orth Hill, Godaiming, on Uecember 2<)th, at 
age of 73, was the only child of Sir Theophdiis Metcidle, fifth baronet, of the Bengal 
Civil Service, lb’ was born on th<; 8th September, 1833, and w'as educated at 
Harrow, where he played for two years in the football XI, and afterwards at 
Cmversity College. Oxford, where hegot his “ blue " for Rugby football, and also ran 
for Oxford in the (juarter md(' in two succe.ssive yc'ars. In the schools he took a 
third in classical moderat ions and a second in law . C )xford w'as a pivotal point in his 
Ideas it was there that he formed a close and life-long friendship with Cecil Rhodes, 
wlio went up to Oriel about the same time, the late J. R. Maguire of Merton being 
another couternporaiv. When Cecil Rhodes a few years later obtained the grant of 
a Royal Charter for the ('onipany which he formed for the purposii. of extending 
tile sphere of British mflu(‘nce into Central Africa, lie undertook to extend the 
railway nortlnvards from Kimberley, the existing terrainu-S, and indeed the 
eartlwvorks tor the northern extension were begun within a week of the signing 
of the Charter by Oiieen Metoria. Sir Charles Metcalfe’s firm. Sir Douglas Fox 
and i^irtners, surveyed and supervised the construction of the whole of the railway 
from Kimberley to the Congo, as well as the Beira and Mashonaland Railway, 
\yhich provided Rhodesia w ith an alternative route through Portuguese East Africa. 
Sir Charles Metcalfi,' was mainly re.spon.sibk’ for the line which the railway actually 
followed and the whole schenu’ was completed under his personal supervision. He 
remained the trusted adviser of the British South Africa Company in railway 
matters up to tlui time of his death. Sir Charles, who succeeded to the baronetcy 
in 1 883. h,ul been a Fellow of the Royal Society of Arts for nearly 40 years, and since 
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T921, had been a valuable member of the Dominions and Colonies Section Com- 
mittee, whose meetings he regularly attended. Hc^also took part from time to 
time in discussions on engineering subjects at the Society's meetings. 

Sir Charles Wrujht Macara, Bi. - Sir Charles Macara, who died on January 
2nd, in his 84th year, had been for many years a leading figure in the cotton industry. 
He was largely responsible for the Brooklands Agreement of 1893, which marked 
an epoch in the relations betw(‘en capital and labour in the cotton trade, and was 
also the founder of the Federation of Master Cotton Spinners’ Associations and 
of the International Federation of Master Cotton Spinners' and Manufacturers’ 
Associations. 

He was born in the Idfeshire village of Strathmiglo on January iith, 1845, his 
father being the Free Church Minister there. Tit* was educated in his native 
v illage and afterwards at Kdinbiirgh until the ag(^ of 17, when he entered the 
warehouse of a Scottish m<*rcliant in Manchester. In 1868. after a brief migration 
to (Glasgow, he returiu'd to Mancliester to assist in ri'presfmtirig there the Dundee 
|iit(‘ firm of Cox Brothers, soon rising to lie head of thi‘ branch ; and in 18S0 he 
)oint‘d. as managing partntu', the old-(\stid dished firm of IJtmry Bannerman and 
Sons, which under his guidance entered upon an era of increased prosperity. 

Macara was among the lirst to support the scheme for the Manchester Ship 
(.'anal, and the movemimt for tluM'iicouragement of cotton growing in other countries, 
(‘specially tJu' British hbnpire. During the war lie was one of the first to declare 
the necessity of making cotton, from which high explosives are made, contraband 
of w'ar, and took a k'ading part in securing that the compulsory Military Service 
.\cts sliould be administer('d through local machinery rather than by the War 
Office diiTCt. H(‘ was also actively interested in the National Lifelioat Institution, 
of wdiich he was «ui honorary lih' governor. 

Sir Charles, w iio was creattHl a baronet m nai, also received a number of foreign 
orders and decorations He had been a Felknv ot the Royal Society of Arts since 
igji. 


A NEW ERA FOR FLAX. 

So many of Britain's industries are !>ased on textiles that I take the liberty of 
inviting attention to some new* devidopments in the production of flax fibre, 
which may before, long bring it into th(‘ world’s markets in sufficient (pian titles 
to rival the production of cotton. 

The w'orld's acreage of flax in an average year, according to the U.S. Agricultural 
Year Hook, was 15,870,000 acres ; ot wdiich 4,447,012 acres w^ere for fibre and 
11,432,988 acres for seed only. The fact that a much greater acreage of flax is 
growm for seed than for fibre and .seed is chietly due to one of three reasons, viz , — 
shortage of water, lack of labour, and the objectionable nature of the process of 
retting (rotting) the straw, d'his process requires some skill and much indifference 
to foul odours. It consists in submerging the straw until fermentation loosens 
the fibre from the w'oody portions of the straw. 

When flax is growm for seed only, the sowing is sparse, so that the plants may 
have room to branch out, but w hen the objective is fibre straw and seed, it is thickly 
planted, so that the plants may not have room to branch, except at their tops. 

Flax grown for seed on the customar}' sowdng of 30 pounds to the acre yields 
an average of <S bushels of seed to the acre, worth $2.00 per bushel ; most of the 
straw being burned to get rid of it. Flax grown for fibre and seed is usually planted 
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90 lbs. to the acre and yields 10 bushels of seed and two tons of straw ; comparative 
results being as follows : 

Yield from seed llax per acre — 8 bushels @ $2.00 pvr bu . . . . . . . $1 6.0( 

Yield from fibre and s<‘ed— 2 tons of straw @ $20 per ton . . $40,00 

ro bushels of seed (a> $2.00 per bushel . . . . . . 20.00 

— $60.00 

The perfection of a new machine, which threshes and scutches unretted (or retted) 
flax in one operation with unskilkxl labour and gets double the yield of fibre hitherto 
obtained, suppl(*mented by a new' de-gumming process, simplifies the handling 
of flax as compared wdth that of other crops. 

With this new method the farmer threslies and scutches his flax and sells the 
fibre and seed, and the buyer either processes the fibre himself at a central point 
or ships it I0 the spinning mill to be processed there ; thus eliminating the com- 
plicated and very objectionabh' labour of retting, and making it possible to produce 
a high quality of flax fibre at a cost much below any other fibre on the market. 


J detailed costs m the United States and Canada are as follows : — ■ 

Per acre — Rental of land 

$ IO.O«) 

,, ,, Ploughing with tractor 


2 . 5 <» 

,, ,, — Harrowing tw'ice .. 


1 .00 

,, - Seeding (90 lbs.) 


5.00 

,, ,, Rolling 


I .0(1 

,, - Machine pulling 


4. (JO 

(Hand pulling costs $i i to $16 per acre.) 

,, - Shocking 


0.30 

,, ,, -Stacking 


2.00 

. , . , - —Average haul to mill 


2.00 

,, ,, -Interest on outlay . . 


1 .00 


$ 29.00 

,, Average amount of straw', 4,000 pounds, 

,, - Average yield of fibre with new' method, 1,000 lbs. 

(Double that previously obtained.) 


,, ,, Cost of threshing and scutching with the new machine. . 

,, Cost of processing by Tunv method, 1 000 lbs. fibre .. 10.00 

'fotal cost . . . . . . $ 54-00 

CRi-niT -10 bushels of seed @ $2.00 per bushel ., .. .. 20.00 

(The price of $2.00 per bushel for seed is for seed soW to 

linseed oil mills. Seed for re-seeding would be worth 

more.) — 

- -Net cost of 1,000 lbs. proces.sed fibre , . , . . . $ 34.00 

or $3.40 per 100 lbs. (new method). 


The present cost of producing flax fibre in the Ignited States and Canada is 
fifteen cents per pound. 

An Oregon flax grower reports 4^ tons of straw per acre from /J.W.S. seed pn a 
125 acre planting, but this is unusually large. 

By the new process, sometimes called de-gumming, the flax is scutched green 
(unretted) and processed in a few minutes. No acids, alkalis or mineral oils are 
used. The figures of the world’s flax acreage in 1925 are as follows 
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Canada 

1,034,874 

Lithuania . . 

144.361 

United States 

2,489,800 

Latvia 

132.076 

England and Wales . . 

7*504 

Estonia 

75.365 

Ulster . . 

36,982 

Finland 

14.776 

Free State 

8,288 

Russia 

2,661 ,380 

Sweden 

5.700 

Konya 

7.077 

Netherland.s . . 

■27.839 

Morocco 

40,924 

Belgium 

47.298 

Algeria 

<>48 

France.. 

45.508 

Tunis 

5.588 

Spain . . 

3.857 

Egypt 

3.181 

Italy . . 

51,700 

India 

3,478,000 

Austria 

^>.055 

Japan 

49,782 

Czechslovakia 

56.4 

Chosen 

3.386 

Hungary 

7*025 

Chile 

675 

Yugoslavia 

33 . 17 ‘> 

Uruguay 

1 16,287 

Bulgaria 

f >34 

.Argentina . . 

5, -2 -24. 757 

Rumania 

40,021 

.Australia 

452 

l^^land 

242,000 

Now Zealand 

8,685 

There is no other crop so 

universally 

grown as flax. Most of the 

flax grown in 


the United States. Canada. India and the^ Argentine is grown for seed only. 

Although the new methods are revolutionary in the art of producing fibres, 
they are all along the lino of simplifying present nnthods, greatly reducing costs 
<uid getting uniformity. The farmer can dispose of his flax crop in the same way 
as his other crops, as soon as his straw is dried and scutched, and he is saved the 
(‘xcecjdingly objectionable' and expensive process of retting. All who have been 
approached in the United States and Canada have expressed themselves as eager 
to make a trial of it, if furnished with the right seed and shown a market for their 
imretted fibre. 

As the fibre is only of the weight of the straw, it costs much less to carry 
it to its de.sti nation. 

The new de-guinmmg process inexpensive and has no objectionable features, 
and can best be done at the spinning mill or a central distribution point. The 
commercial agents of the railroads are also exceedingly anxious to assist in every 
possible way to get this new freight for their roads. 

In many parts of Europe there are buyers who purchase the straw and do the 
retting themselves, and this is part of the present plan in the United States, and 
is the only method by which uniformity in the retting tif fibre can be obtained. 

The lowest priced flax on the market is Russian, which brings 23 cents per pound, 
and the best is Belgian, which brings 33 cents per pound. It is comservative to 
claim that the new method flax will bring an average price between these tAvo, 
which is 28 cents per pound. The margin between the cost of production (three- 
and-one-half cents per pound) and the selling price is so great that the costs can be 
multiplied and still be much below cotton, hemp or manilla, and being a superior 
fibre to any of these, flax will undoubtedly displace them for many uses. 

GEORGE A. LOWRY. 


MSBTING 8 or OTHER SOG1RTIB8 
DURING THE ENSUING WEEK. 


\t0MDAY,.|jM<t7ARV 14., Autoxnobflfr Engineers, Institution 
of, at the Queen^s Hotel, Blnnlngham. 7 p.m. Dr. 
F. W. I-ancnMter, Coil Ignition.” 


Brewing, Institutiou of, at Charing C rose Station Hotel, 
Strand. W.C. 7,30 p.m. Annua] General Meeting. 
Mr. James Stewart, “ The Malluig Barleys of 1928/’ 
Electrical Engineers, Institution of, Savoy Plac^W.C. 
7 p.m. Major A. J cokin, Electric TroUey 
Omnibuses.” 

Engineers Society of, Burlington House, W, 6 pjn x) 
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Major H. Scott*Siiell, “ The Vacuum Power Oil 
Lamp.” (2) Mr. C.haries Scott-Snell, “ Neu-Flame.” 

Geo^^raphical S<iciety, at Lowthor Lodge, Kensington 
(iore, S.V\’. 5 p.m. Colonel Sir Gerald Lenox- 
(^onyngham, “ The Cambridge l^*ndulums for Gravity 
Survey.” 

Heating and V^*iitilating Eiigmeer.s, at the Borougli 
Polytechnic, Southwark, S.E. 7.30 p.m. Mr. A. T. 
Ilenly, ” Timber Diving and Seasoning,” 

Metals, Institute of, at 39, hlmbank Crescent, (ilasgow. 

7.30 p.m, Mr. A. Spittle, ” Recent Developments 
in the Manufacture of Condenser Tubes." 

Swiney Lecture, at the Koval t'ollege of Siuencc, South 
Kensington, S.W. 5.30 p.m. Dr. R. Campbell, 
” Mountains and their Origin : Lecture V — The Alps.” 

Iransport, Institute of, at the Institution of Electrical 
Engineers, Savov Place, ^^^C. 5.30 p.m. Brig.- 

(reneral F. D. Hammond, " Some Transport Problems 
of the Empire,” 

Tulsuay, Ianparv 15. ..Arithro|)ological Institute, 5.:, 
Cpiier Bedford Place, W.c . K. 30 p.m. Prof, Dr. K. 
Ruggles Gates, “ Studies of Eskimos and Indians in 
the Canadian Arctic.” 

Architects, Royal Institute oJ British, 9, Conduit Street, 
W. 5.30 p.m. Mr. H. \. LanchestiT, “ llu 
Development of South London.” 

•Asiatic Society, 74. Giosvenoi Street, W . 1.30 p.m. 

Mr. I), llarcoiirt Kitelnu, “The Re-ea Kates til tlu 
Eastern Sudan,” 

Electrical Engineers, Institution of, at tin Ibitel 
Metroiiole, Leeds 7 p.m, Mr, J. I,, t arr, “ Ke cut 
Developments ni Ele<.truit> Meters” 

At the 'rcduucal CoHe-ii', Derbv . ji.m. Mi. 

1 ‘, 1 1 , Rosencrants, “Praitue and Progress in 
Combustion ot Coal as applied to Steam < loneration.” 

Mechanical Engineets, Institution ot, at the Koval 
Metal Ewhange, Swansea, '1.30 p.ni. .Mr. I, >\ 
Bun, “ The Electrification of a Small Kailuav.” 

Metals, Institute ot, at Aiiusirong College, NewiastJe- 
oti'Tyne, 7.30 pm. .Mr. R. Dowson, “Some 
Asiiects of Steam Turbine Development aiul 
Applii alien.” 

PhilosophK al Studies, Hiitish liislitute of, at the Koi ai 
S ocifc'iv or Art':, Ailelphi. W.C , fi.i*; p.m. Mr. 
Roger hr\, “ Representation m Art.” 

Royal I'-rapire Societi’, Northumlwrland Aviuiuc, W.C 
K.30 p.m. Sir liurlon ( hadwick, M.P„ “ Seamen and 
the Empire.” 

Koval institution, 2j, Albemarle Street, W. 3.13 p.m. 
Dr. F, A. Freeth, “ C ntica’ Plienornena lu Satur.ited 

^ SoluBons.” 

Statistical Soclet^', al the Ko\al Sociliy or Arts, 
Adelphi, \\'X\ 5.15 pm. Discussion on the Presi- 
dential Address on “ The Nation.al Im orne,” to be 
opened by P.of. A. I . Bowiey, 

Transport, Institute of, at the In.stilution of Klectrieal 
Engineers, Savov Place, W.C*. 3.4^ p.m. Mt. A. E. 
Sewell, “The Development of NV’W Trathc bv Trans- 
IKirt Undertakings.” 

At tlic ffueen's Hotel, Birmingham. () p.m. Mi. 
J. n. Stirk. “Some impressions of Transport in 
Canada.” 

University of London, at Bedford College tor Wonwii, 
Regent’s Park, N.W, xo a.rn. Miss Johnson, “ Tin* 
Arthurian Legend in France." 


HN CD.xi SDAV, January i6., Civil Engineers, Instilutiun 
of. Great George Street, S.W. 6 p.m. Mr. H. H. 
Dalryiuple-Hav, “ Merits and Dements of Alteniative 
Methods of Taking Water for modern Powci Station'! 
from lulal Waters.” 

hlectrical Engineers, Institution of, at the Ro\al 
Victoria Hotel, ShefUeld. 7.30 p.m. Mr. T. W. 
Sampson, “ The Eleidrical Engineer and .Medical 
Science," 


Fuel, Institute of, at Burlington House, W, 0 i 
Messrs. Berg and Erich Vogt, “ Confine 
Experience m fhilvcrised Fuel Practice.” 

Society of, 2, Bloomsburi' Squ 
5.15 p.m. ^ 

.leteoroJogical Society, 49, Cromwell Road, S 

7.30 p.m. Annual General Meeting. Sir Kiel 
Viontl^ ” ^ Address, “ Amateurs 

Microscopical Societv , 20, Hanover Square, VV. 8 1 

Address 


North-End Coast Institution of Engineers and Shiji 
buUders, Bclbeo Hall, Newcastle-on-Tyne. 7.15 p.m 
Messrs. H. Cairtl and VV. S. Paulin, “ Steam Engin 
Machinerv versus Diesel Machinery.” 

Sw'iney Lecture, at the Roval College of Science, South 
Kensington, S.W. 5.30 p.m. Dr. R. Campbell 
“ Mountains and Ilnur Origin : Lecture VI -The 
AIf»s (continued).” 

United Service Institution, Whitehall, S.W'. 3 p.m 

Wiiiti-C ommandiT A. G. K. Garrod. “Auxiliary .Au 
I’orce and University Air Squadrons.” 

I iiiversity of lonilon, at Bedford College for Women. 
Hcpnl’s Paik, N.W', 3 p.ra. Prof. Dr. Spurgeon, 

“ Wonlswnitli and Coleridge,’* 

'riiuRSUAY, Januakn 17 . . A.ntiquanes, Society oi. 
Burbngton House, W, 8.30 p.m. 

Chemical Society, Burlington House, W'. S pin 
(i) Messrs. A. II. Dickins, W'. E. Hugh and G. A. K 
Ivon, “The t hcmlstrv of the Three-carbon System 
Part XX . Cy clopcntylidcueacetone and Cyclo* 
pentvlidenemethVlethvl ketone.*’ (2) Mr. H. D. K, 
I)rew, “ Non-cMstcnce of isomerism among the 
Dialkvl 'relluronium Dilmlides.*' (3) Messrs, C. S 
Gibson and J. I . Siraonsen, “ Indian Turfiontnu 
lomi Pinus Longifolia Roxh. Part V : The. Oxidation 
of d- !*-c.ireue with Beckmann’s Chromic And 
Mivtuie.” 

Linneaii S<>< l(*t^ , Burlington House, W' 5 p.m. 

M<’<hani(al JimMiicem, Institution of, at the k.)uceiis’ 
Hotel, Biniungfiam, f>. so p.m. Annual Meeting 
At the Lnginiers (Jul*. Manchester. 7.15 p.m. Dr 
F. ti Kiu hic, “Steam Stoiage.” 

\i th“ Holi I Mctroi'oU , I-ecds 7.30 p.m. Dr H W' 
S’vitt, “ J’own TiauMTUSsion bv Belts, An In- 
\esti:ation ol 1 iind.iiiientals.” 

M«'tals, Institute ol, at the Engineeis* ( lub, Birminehain 
/ p.m. Ml .A. J. Dale, “ Kefrai tones for use in 
MetaUingn al Fuiine t^s.” 

Mining and Metalluic', Institution of, Burlmgton 
House, W’. 5,p>p.m. 

Dpt *‘ <>1 So(iet\, at the Imperial Collegt' of Sciciu-e and 
Tecluiolo'v, South Kensington, S.W’. 7. m pm 

Koval liiHtitulion, 21, Albemarle Street, W s.15 [> in 
Mr («ordt>n Horne, “ Roman London.” 

Victoria and .Albert Museum, South Kensington, S.W 
S.pv p m -Mr. 1. de Biuyn, “ Rembrandt Etc h mgs “ 
F.v'iDAi, Jam akv 18.. ( hemical Engineers, Institution ot 
at the Institulion of ( ivil Fhigineers, Great (ieonn 
Street, S.W, 6,30 ji.m. Prof. John VV, Cobb, “ llv 
Keaotivitiev of S<did Carbon in Fuel Process<*s." 

J>yeis and t oloiirists, Society of, at Milton Hall. 
Manchester, 7. )o p.m. Dr, S. ti. Barker, “ Tht 
Standardisation ot Fastness of Dyc'itiiffs on Deed 
Fabrics.” 

F.lectncal Development Association, British, at the 
Koval Socu tv oi« Arts, Adeli hi, W.C. 7,30 I'.m 
Mr. C. H. Ravner, “ Ivleotric Heating and t ookine 
Developments." 

junior Institution of Engineers, 39, Victoria Street, 
S.W. 7. $(> p.m. Mr. J. 1 oster Petree, “Notes on 
the Fitting and Operation of Michell Bearings.” 

Loudon Society, at the Royal Socilty ot Ari", 
Adelfihi, W.C. 5 p.m. C aptain F. W’. Cable, “ Some 
Notes on the t ollection of London Kcfusc,” 

Meehanical Engineers, Institution of, Storey^s Gati , 
S.W’. 6 p.m. Mr. J. G. V\eirr^* Motieni Feed-Water 

Circuits.” 

Royal Institution, 21, Alliemarle Street, WC 9 p.in 
Sir W’iUiam Bragg, " Further Progress m Crystal 
Analysis.” 

Swiney Lecture, at the Roval College of Science, vSouth 
Kensington, S.W, 5.30 p.m. Dr. R. Campbell, 
“.Mountains and their Origin; Lecture VIl • 1 he 

Alps (con tin ucdL" 

I iiiversitv of 1 ondon, at Kings College, Strand, .< . 

5.30 pjn. Jhe Rev. Principal John Oman, D.D„ 
“ T he Study of Religion — Lecture 11 . Method,” 

Saiurdav, January 19, .Geologists* Association, at the 
Museum ol Practiral Geology, Jermvn Street, S.W . 

2.30 p.m. Dr. R, Crookall, “ Coals, their Composition 
and Origin.” 

L.C.C. The Hortiiman Museum, Forest Hill, S.K. 3.30 
p.m. Mr. D. Martin Roberts, ” London through tlv* 
Ages.” 

Royal iustitutiou, ax, Albemarle Street, W. 3 p.m- 
Monsieur E. Cammaerts, “ Flemish and Belgian Art “ 
The Portrait.” 
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Monday, Janlaky 21st, at <S p.m. (Cantor Lecliin'.) C. H. 1 .am>f:k, 
C.H.K., D.Sc., M.liistXMC, F.Inst.P., Director of Fuel Research, Department 
of Scientific and fiidustrial Research, The Treatment of Coal." (Lecture I.) 

Wednesday, Ivnuaky 23rd, at 8 p.ni. (Ordinary Meeting.) Sir Henry 
A. MiI’Rs, D.Sc., LL.D., K.R.S., “Museums and liducation." The Right 
Hon. THE Karl of Crawi'ord and B.mcarkfs, K.T., P.('., LL.D., IcR S., 
P.S.A., will preside. 


DR. MANN JliVKNIEK LECTl RKS. 

I’tu* second of the two juvenile lectures annually given under the Dr. Maim 
'i'rust was d(‘]ivered on the afternoon of Thuisday, January loth, by Caitain 
Sir Arthur Clarki , K.B.K., Elder Brother of Trinity House. 

In this lecture Sir \rlhur ('larkt* told tht‘ story of Lighthouses, which lie 
de.scribed as “ tin* street lamps of the sea the strecd corner lamps that light 
the sailor at the beginning and end of his voyage, outward and homeward 
liound." H(? said that the cost of the upkeep of lighthouses, light’ vessels, 
buoys and beacons round the coasts was about Ci, 000, 000 per annum, and 
showed a number of lantern slides illustrating the different tyjies of lighthouses 
which have e.Ni.sted at various tini(*s, from the Pharos of Alexandria, one of 
the seven wonders of the ancient world, and the Pharos of Dover, called 
Caesar's tower and said to hav(» biten built by the Romans, down to the 
Eddystone l^ighthouso of the present day. Sir Arthur then showed a number 
of slides illustrating the historical development of methods of illumination — 
heacon fires of wood and coal, candles, parafiin lanterns, incandescent 
{letroleum, and finally electric light. He also referred to the numerous 
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modern devices now available for securing the automatic operation of the 
lights, and concluded with some remarks on directional wireless, which, he 
said, might be destined to the most potent factor of all for the protection 
of life and property at sea. 

At the conclusion of the lecture a vote of thanks to Captain Sir Arthur 
('larke was proposed by the Secretary, Mr. G. K. Menzies, and passed 
unanimously. 


PROCEEDINGS OF THE SOCIETY. 

SIXTH ORDINARY MEETING. 

I2th DKll MIiKK, I()2S. 

Sir Oijvkk J. Loik.k, M.A., IJ..L)., ICR.S., in the Chair. 

due C.iiAiRMAN, ill introducing the lecturer, said Mr. IMake knew more aliont 
electro-therapeutics than, at any rate, himself, and, he supposed, more than most 
of the audience did. He was very glad to take th(‘ ('hair t hat evening at the recjiu'si 
of the Royal Society of Arts, although, realh'. he had no right to do .so wlum Sir 
Charles Parsons and Mr. Campbell Swinton were av<nlable. 

The following paper was then read 

APPLICATIONS OF ELECTRICITY TO MEDICAI. PRACTICE. 

By G. G. Blake, M.I.E.E., F.Inst.ik, 

Hon. Radiographer in charge of X-Ray Department, Star and (iarter Home 
for Disabled Sailors and Soldiers, Ri('hmond. 


In the first place T would like to say that the pre.si'iica* of Sir Oliver Lodge 
in the chair this evening makes this occasion oiu‘ (>{ the jiroudest moments 
of my life, and as far as the subject itself is concerned it would not be possible 
to have a more fitting Chairman. We all owe to him a great debt of gratitude 
for the part he took in sowing the seed from which has grown the tree ol modern 
electro-therapeutic knowledge with its numerous branches. Since I received 
an invitation from your Society to deliver a lecture on “ Applications of 
Electricity to Medical Practice,'' 1 have found .some difficulty in deciding 
just how much could be included. The subject is so extensive that to deal 
with it adequately a whole series of lectures would be required. It is, therefore^ 
my intention this evening to speak to you about some of those aspects of 
the subject which have come most closely within my own keii. The practice 
of electro-therapcutics is quite in its infancy, though the applications of 
electricity to medicine arc now extending rapidly in every direction. 
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Prior to 1904 Iho medical profession made very little use of electricity ; 
but at that date, at the imitation of the Decin of the Medical Faculty, Sir 
Oliver Lodge delivered a series of lectures at Birmingham University upon 

Physics appli(*d to Medicine.”^ In his opening lecture Sir Oliver used these 
words : “ Electricity has not liad a very good name hitherto in medicine ; 
its application has bet'ii attempted, but apparently only with a modified 
success." Looking back oxer the 24 years which hav(‘ since elapsed we can 
see what a great im[)etus Sir Olix’er then gave to electro-tlu‘rapeutics by his 
masterly senes of lectures. 

Since I commencc'd ])rartice in 1905 (one year later) as one ot the small 
band of pioiu'er radiograpliers and electro-therapeutists (the word radiologist 
had not then been coined) great developments hava- taken place. The lay 
radiographer in tliost.* dax's bridged the gap betx\a‘en the engineer and inventor 
on the one hand and the general practitioner on the other. Those of us who 
comnuMiced practice^, undertaking onl}' to n'ceivt' patients referred to us by 
(]ualifie(.l medical ukmi, xx'ere readily .supported In many instances we 
introduced the use o 1 N Rays and modern electrical treatments to the local 
doctors and hosjiitais, siip])lying the electrical knowledge xvhich they lacked, 
whil(‘ flaw on their >ide supplied the medical knowledge which we did not 
profess. 

In 1905, ]>eyond tlie X-Rays (which were at that tiini* mainly a shoxv thing 
of great interest to medical men, many of whom liad n(‘XTr witnessed their 
apjilication), electio-me<lical treatments xviTe little knoxvn or used by local 
<loctors. Some of the most progressive practitioners made use of F'aradic 
( urrents, and interru])ted constant currents, in the treatment of paralysis, 
n‘lief of }>ain, etc. Idectrically produc(‘d radiant heat was occasionally 
prescribed in cases c>f rheumatism, arthritis, neuritis, sciatica, lumbago, etc. 
'riiey xv^ould also occasionally refer cases to ns lor the destruction of mevi, 
moles, etc., by (dectrolysis. Electrically heated cautery was also in use. 
Then again static electricity from influence or frictional machines was also 
occasionally em])loyed by some of the general practitioners ; within d radius 
of 10 miles from iny tn*atment rooms 1 know of two such instances where 
the doctors had their own static machines. High-frequency currents were 
also just coming under the notice of the local medical men ; brush di.scharge 
or eflleuve was apjdied from powerful resonators (the treatment in a weaker 
form was not then to be found under a misnomer as " violet rays " at every 
hairdresser’s establishment). At that date very tew local installations were 
ax’ailable, and patients had to be referred t<^ cities and large towns for treat- 
ment. From high-fre(iuenc\% owing mainly to the inxTntions and adv'ances 
made in its application to radio telegraphy and telephony, diathermy treatment 
was evolved by Nagelschmidt in i 9 t> 7 » many years these currents 

were obtained either from hydrogen arc, ,or quenched spark generators ; but 

I. Archive-s of Rontgen Ray, Vol. VIIl. 1904. 
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rcct*ntly with the advent of thermionic valves, a ikjw and morci potent source 
of supply has become availabli'. High irequency sparks- ha\'e been applied 
by surgeons since 1905 for fulguralion or tlie d(\stniction oi morbid tissue'. 
With the advent of diathermy currents® it was found that a scalpel or surgical 
knift*, if suitably connected to a diathermy apparatus, would cut bloodles.sly ; 
this treatment has been called “ cold cautery " (as tin* cutting blade nanains 
practically cold) to distinguish it from cautery by im'ans of a red-hot cauterv 
needle. J^ecently it has been renamed “ endothermy,” a name which connects 
it m one’s mind with diathermy, and completely distinguislu'S it from a 
form of cauterv b\’ means of carbon dioxide snow, which is much in use 
nowadays 

Ultka-Violet K.ays. 

As long ago as 1893 Fiiiseii, of Copenhagen, commenced to treat cases of 
lupus by the sun’s rays and ultra v iolet light. A very ])owerful Fmsen lamp 
was installed in the London Hospital in 1900, a gift of Her Majesty Queen 
Alexandra. At this time, although it was realised that Uk* remarkable cures 
were due tf> ultra-violet radiations, the applications wc're locally applitnl. 

In iQib Simpson (an electrical engineer) devised a lamp which consisted 
of an arc between two Wolfram (an ore containing tungsten) electrodes. He 
opened a clinic in Victoria Street, where he successfully cured large' ninmb(U,> 
of cases of various diseases. Fortunately his achievements were boomed in 
the IVess and made widely known ; I well rememlxT discussions which took 
placti at the meetings of the Rontgen Society, and the intert'st that was shown. 
A new im]Kdus was thereby given to the employment oi ultra-violet rays as 
a curative agent, and Simpson’s original arc was quickly followed by the 
i'ungsten arc, the Mercury vapour lamp, and otln'r forms of ultra-violet 
a]>paratus at present in use for actino-therapy (artificial sunlight treatment). 
Since whole body irradiation has been in vogue, 1 Inivv seen some truly 
wondeiful cures in my own exyx'rience, of children suffering from tuberculo.sis, 
rickets, amemia, etc. 1 consider the results .so startling that if only the 
beneficial effects of occasional general treatment by ultra-violet rays could 
be made morti widely known, I believe in a few years every home where an 
electricity supply is available would have a lamp installed and artificial .sunlight 
baths would become as customary as ordinary bathing. The place lor 
irradiation by ultra-violet rays is not a cold bathroom as 1 have seen suggested, 

2 See loufc»ey’s descrijXkwi of «in electrode for application oi H.F. sparks for llnir 
erfect, before tlic Ameriuiu Electro-therapeutic Association in 1905 ; also 
Keating Hart s method employing H.F. sparks for cancer (Archu’es (rjClcctricite Modicale, 
August loth. 1907). 

3 ' Luring the War the lecturer .suggested and worked out a method of .sterilising 
ragments' or shrapnel, while .still embedded in the patient, by means of eddy currents, the 
pnncip e being similar to that employed in the modern high-irtHpiency induction furnace 
c r Diathermy Currents,” bv (i G. Pdake, fournal of the Wireless 

Society of J^ondon. Vol. II. November, 1921. 
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uui a warm sitting-room, or a bedroom, where the treatment can be had 
in warmth and comfort before retiring. With reasonable care the treatment 
j- a very harmless one ; its administration only n^quires a little common 
-ens>e. An over exposure will produce an erythema (inflammation of the 
-kin accompanied by soreness) similar to the familiar sunburn so prevalent 
dt the seaside at holiday time. It is absolutely essential to protect the eyes 
trom the rays ; the usual method is to wear dark glasses tested for their 
opacity to the ultra-viol(‘t rays. It is also necessary to screen th(' back ol 
rhe head and neck from th(^ rays to avoid sunstroke; this can, of course, be 
done by wearing a suitable head covering. If not over indulged in the treat- 
ments })roduce a f(;eling oi (‘xhilaration and wellbeing which it is difficult 
to describe ; T have' often experienced it myself. On the other hand, a too 
irequent exposure t(^ the rays will tend to produce tht‘ reverse effect, and 
r.ause a feeling of lassitude. This .should taken as nature's warning to 
^b-^tain for a few' weeks, after which the treatments can be resumed. 

Loc al Application or Litk.v-Viollt R\i)iations. 

As already mentioned, Idnsen's earlie.st applications ol ultra-violet rays 
were for local treatment ; he concentrated the rays from a powerful arc lamp 
by means of a .system ol watt'r-cooled (piartz hmses upon the diseased area. 
The curative effects wx'rt* accelerated hy jiressing the lenses against the part 
under treatment to render it amemic. 

It was .soon sliowui by Bang^ that tin* substitution of water-cooled iron 
electrodes for carbons greatly increased the yield of ultra-violet, and these 
water-cooled arcs could be run much more economically as regards current 
onsurnption. 

In (iermany at about iliis time“ Gorl introduced a new type of lamp for 
local treatment ; instead of using an arc he emph)yed a .s]:)ark discharge from 
rj condenser btdweeii spherical iron electrodes. 

In jqob JTof. Krorneyer, ol Berlin,*' devised a mercury vapour lamp made 
»f quartz (very similar lamps made of glass had already been devised by^ 
Cooper Hewitt lor ]>iirposes of illumination). These new quartz lamps were- 
specially .suited for thera])eutic purposes as they permitted the short ultra- 
violet rays to jxiss which glass would have absorbed. 

In 1924, while j)re]xiring a lecture on Photophony’ for the Radio Society 
of Great Britain, I received the speech-laden beam of light by aid of a Parabolic 
mirror ; the light thus collected was focussed u))on one end (optically polished) 

4. .Medical ICleclricil)' aiul J<r)ntgeri Ray'?, by S. Tou.sev . Published by \V. B. Saunders 
iiid Co 

5. .Medical Klectricity and KCmlgeii Kays, by S. l oiisey. Published bv W. B. Saunders 
^iml Co. 

o. Miinch. Med. Woch., 190O. No.io. P. 577. 

7 H'<rperimcntal Wireless and Wireless Engineer, Vol. II, June, 1925. 5O1-57?., 
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of a curved glas.s rod ; the latter conveyed it loiigitudiiiaJly to its far end 
(also opticaJly polished), \vh(‘nce the light was projected on to a selenium cell. 
The rod not only con\ey(‘d tlie light round the bend, but incidentally acted 
as an efficient heat filter and kept the cell cool.** 

[TJii.s was illuslrat(‘(l by a lantern shd(‘| 

Finding this scheme (piitc' successful, the idea occurred to me that similar 
use might be made ol solid (juartz rods for the conveyanct^ of ultra-violet 
radiations round bends, to otherwise inaccessiblt* parts ot the body, and I 
took out a provisional pat(‘nt to cover this idea in Marcli, T025®, but foolishly 
J did nothing further with it. Recently 1 ha\'(* made eiujuiries and I find 
that Zilz and Seidel wen* already using quartz applicators in Germany. 

[At this point, In ine.ois o( a s]>eei<illy devised app.irat iis^” the lecturer demun- 
slraied Hm* sinudtaneons inodnction of many widely (littering wave-hnigths in 
tlie ether, viz,, ultra lolet . the visible spectrum, lieat radiations, and H(.“rlzitin 
\\avf‘s, as eiiiplo\a‘d loi win'Iess. tlius showing th.it .dl thc'se ap])arently dis- 
cnnm‘ct(‘d ]dH*iU)niena are m reaiit\ \ ibnitions in tlu* (*th( r ditfering only m th(*ir 
freipiencies. 

A d(‘nionstration was also guen ol the transmission ol nltraniolet ra\s Ironi 
(‘lid to end ot a semi cireulai lod ot <piart/ 

A photograph ol a still hie gioup was shown as taken by the \ isible light Irom 
a tungsten arc. ()thi‘r ])hotographs of the same groiqi were show 11 taken 111 the 
dark by iiltra-\ io1(‘t ra\s'i only, the ^ isibh* rays btang si ri'ened out by a filter ot 
special glass madt* by .Messrs, ('fiance Bros,, of Birmingham,. 

The Mkasuremkn'1 oe Lltk.v-Violet Rays for Tin - kapeetic Ih'RPosEs. 

Several methods have bt'en sugge.sled 

(1) By noting the changts ol tint of pa.stilles coloun'd witli methyl blue 
((3r other chemical affected by tlie Rays) when used in a similar manner to 
that in which Sabouraud ])astilles are (*in ployed lor measuring doses of 
X-Rays. 

(2) Messrs. H. 1 ). (jriffith and J. S. Taylor have suggested the use of a 
photo-electric cell in conjunction with an electroscope. 

(3) A couple of years ago 1 suggested that a t)hoto-electric ('cll might hv 
connected to the grid of a triode thermionic valve, and used to control the 
plate current. The readings of a millianipere meter in the plate circuit 
would give us a measurement of the amount of ionization produced within 
the cell by the ultra-violet radiations. 

S. J^atent application, 0091/23. 

9. Patent application, 5801/25 

10. Experimental Wireless and W ireless JCnginecr, June, 1(125. G. (i. Blake, “ Coni- 
immication on W'avc-lengths other than those 111 general u.st*.” l^ectnre before the Kadio 
Society of Great Britain, at I.IC.K., April 22nd, 1925. 

IT. P-xperimental W'ireless and the Wireless Engineer, june, 1925. O. C». Blake, 
Communications on W'a\ e-lengths other than those in general use." i.ecture before the 
Radio Society of Great Britain at the I.E.E., April 22nd. 1925. 

J - lav lor, " The Cadmium Photo-electric Cell for measuring 
Cltra-Violet Radiation," Modern Sunlight, Vol. I, May. 1926. p. 32. 
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TiiK Detection of Ringworm by Ultra-Violet Rays. 

One of the latest uses we are making of ultra-violet rays is to enabk^ us 
to detect the presence of tinea (ringworm), by noting its characteristic fluo- 
rescence. These examinations are carried out in tht‘ dark and all the visible 
rays are excluded by means of “ Chance glass ” or other suitable lilters. 
fl'hecharaotenstK' oi \anoiis sahstaners hv ultra-xiolet in .tdial ion 

was tlieii (l(‘nionstrate(l i. 

1 have often becMi asked which source ot ultra \ iolid is the most suitable 
for therapeutic purposes, lh(‘ tungsten arc, the llaine arc, or tin* quartz inerciiry 
vapour lamp ? 

Each lamp has its own merits and disadvantages. 'Hie tungsten arc is 
probably the rich(\st source ol those wave-lengtlis vvlut h are required, i.e., 
those between 2,3()0 and 4,000 Angstrom units, which jienetrate to the deej) 
epidermic cells and are absorbed. 

In common with all other unenclosed arc lamps, it has also a great advantage' 
in that there is no window between the patient and tlu' source ol radiation, 
so that all the wave-lengths that are abh' to jienetrate the intervening air reach 
the skin ; the lamp is also just as efficient when old as when new. Its draw- 
backs are the necessity to keep the tungsten electrodes clean and tree oi tungstt*n 
oxide and the tact that as the arc burns it ('inits a vapour ol tungsten oxide, 
but as this vajiour has been recommended lor inhalation lor certain diseases 
of the chest, it is apjiarently harmless. 

The flame arc, though not nearly so rich in llu' shorter wave-lengths, gives 
possibly a nearer n'semblance to the sun’s lays, but to ])e effective it requires 
tar more current and much longer exposures. 

The mercury vapour lamp needs far less attt'ntion than an unenclosed arc. 
When new, it is nearly, il not quite, equal to a tungsten arc in tlie emis.sion of 
the shorter wave-lengths, but it has the great disadvantage that the quartz 
enclosing the mercury vapour gradually becomes in use less transparent to 
the shorter wavt'-Umgths. At first this can be ('ompensated for by increasing 
tlu' length of the expo.sures, but increast'd use more rapidly ages the tube, 
and alter a life of between 1,000 and 1,200 hours it is necessary to employ 
a new lamp ; by this iimv it will have lost about 40 ot its efficiency, fliis 
is not due simpl}^ to a gradual diminution of the brilliance of the whole 
spectrum. As the lamp ages the shorter wave-lengths towards the lower end 
of the spectrum are filtered right out to an increasing extent. 

Taking all these points into consideration, 1 iiersonaUy prefer the tungsten 
arc. Until recently the latter had one serious disadvantage, i.e., though 
it worked admirably from a direct current supply, it was impossible to strike 
an arc between tungsten electrodes wffien the supply was A.C. or even rectified 
A.C. In order to try and overcome this difficulty carbon electrodes cored 

1 3. [ ntra Violet Rays in the rreatment and Cure of ihsease,'’ by Perc y Hall. Published 

by Win. Heineinann, Ltd. 
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with tung.sten were employed, but in my opinion they are not nearly 
efficient as pure tungsten. Recently the Medical Supi)ly Association (London) 
has placed a special rectifier on the market"' by means oJ which the difficulty 
is entirely overcome, and it !•' now possilili- to use a tungsten arc from oitlipf 
A.C. or D.C. supply. 

[A arc. kindly Ifiil by llu* Mt*du:al Sii|>}>lv Ks.sociation, (iiav‘> lini 

I'toad, was then shown working Ironi an .iltcrnating cun ent supply. It vku'. .ilsr, 
dcrnonstrat(‘cl that in the absence ol this apj»aratus a tiin^^sten arc cannot (it 
struck or maintaiiu'd on an \ ( . <‘r a r(*ctitied A supply j. 


Ionic Medicahon. 

I make no serious attempt in tliis paper to traia^ tli(‘ various types ot treat- 
ment to their earliest applications. According to James Morton/'^ the lirsr 
claim of the transportation of medicines into tlie body by electricity was 
made by Pirvati, of Venice, in 1747, but according to this author small 
credence is to be placed on tliis claim. He attributt‘s the first credible re^earchf*' 
to G. Weidemann in 1853 ; little was heard, how(‘\ (t, ol this form of medication 
after this for many years. In t88q a paper by Xewman Lawrence and A 
Harris was read before the Society of Arts on their “ Cataphoric Method 
of Medication," and in i8(jo Thomas A. Ldison read a ])aper at tlu‘ International 
Congress held in Berlin. He claimed that he had been able to reduct‘ tlie si/c 
of enlarged joints in a gouty subject by conveying litliium into tlie body bv 
aid of an electric current. He placed one hand of the y^atient in a dish ot 
saline solution, and tht; othc*r hand in a solution ol lithium chloride fhe 
two solutions were then connected to the [)oles ol a battery making tin- 
lithium positive, and the saline .solution negatne /Xfter treatment he showed 
the yoresence of lithium in the urine These* e\]H*riments were* couclusiv**, 
and since that datt‘ much work has been tlone on tin* subjei t. This form ot 
treatment is now freely yirescribed by tlie medical j)rof(‘.ssioii ; it is in tact 
one of the most commonly used forms of electrical treatment. 

Newman Lawrence and Harris wen* probablv the first to employ the terin. 
“ Cataplioric miidieation.” Since then many other uumes liavi' been (‘luployed, 
such as, " Cata{)horesis," " electrical osmosis, ’ “ ionic medication, ’ and 
"ionization." Thes<‘ terms are ln;quentlv misii.st'd. " Cataphoresis 01 
electrical osmosis " is a pluaiomenon which aecomyianies ionic medication, 
but is really a different ])rocess ; it indicates tl)t‘ actual transfer of liquids 
through tlu‘ pores of the skin under the action of an af)pli('d electro-motivt* 
force. Personally, I believe it may be due to alteration of surface tension 
and electro-capillary action through the pores of the skin (the same phenomenon 
that is made u.se of in the Liyiymiaim capillary voltmeter). 

14. British Patent No. 279,680/27. 

\?i‘- 1 Cataphorcsis as ayiplied in Medical Surgery and Dentistry/* by James Morton 
Published by Swan. Sonnenchein & Co., in iSqR. * J 
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Ionization implies the transference ol “ ions ” under the application of an 
dcctro-inotive force, but does not indicate the actual transfer of the whole 
.olntion. 

riie two terms are, I am afraid, often used indiscriminately in medical 
])rescriptions. It is also an understood thing that the electro-therapeutist 
diall discern between anions and cations (positiv(i and negcitive ions) and 
i*mploy the correct polarity when treating patients by ionization. 

One could easily liJ] an (wening enumerating the various ways in wliich 
electricity is now used in nnidicine. There is the Leduc current (a type of 
inlerru]hed constant current in which the duration of the make and break 
are unde r accurate' ce)iitre)I, anel in which the redatieinship between them can 
he altfTed at will). There is electrie'ally proeliK'cd vibratory massage. Power- 
iu» magnets are e'lnplo^’eel for the' reanoval of fragments of steel or iron from 
ihe ('ye*. ] liave such a magnet which 1 have on oexasion used at the local 

hosjjita]. Magnets are also used for the detection and location of fragments 
oi shra})n(^l, etc., by noting the quivering of the tissues when a magnet fed 
by alternating currc'uts of low periodicity is held in the vicinity of the foreign 
body, of which the de]hh and position can thus be judged. 

Another instrument lor the d(itection of foreign bodies is the electric probe, 
which, in conjunction wath a t(4<*phone. mak('s a sound wdien it comes into 
ontact with the foreign body. 

Electric lights are (‘iiiployc^d m numerous instruments, for the testing of 
^iglil, transillumination, etc. One has fn'quently to transilluminate the 
.intrum wiien X-raying the tef'th to detect the j)rrsence or otherwise of pus. 
llieie are various (‘udoscopes ('uiployi'd for internal examinations, the 
♦'xainination of the bladder, (‘tc. Operating theatres are now illuminated 
m siK'li a rnannt'r that no shadows are present to impede the surgeon during 
operation, this desirable; n'sult being achieved b\' means of mirrors. Then 
then; is the Bergonie treatment for the heart, and for the reduction of obesity. 
The Cambridge Scientific Instrument Company has devised an instrument 
called the electro-cardiograph,* by means of which it is possible to demonstrate 
and record the human heart beats, for which purpose they employ an Einthoven 
string galvanometer ; they also make an apparatus called a phono-cardiograph, 
which records the volume and power of the sound, also its pitch and tone. 
This instrument enables us to settle the exact position of any sound or murmur 
m respect to the main events of the cycle of heart movements. 

Electricity has been employed for measuring the time taken when converting 
thought into action.*** I devised an apparatus for this purpose as far back 
as 1909. 

’^Commercial oscillographs have recently been employed with s\jccess for electro-cardio- 
graphy by P. Fabre. ( 'ompfes Rendus 187, pp. 257-258, July 23rd, 1928. Their intro- 
duction into this branch of electro-medical investigation is likely to become very general, 
owing to their comparatively low cost of manufacture. 

16. " Measuring the Time Taken in Conversion of Thought into Action,** G. G. Blake'. 

" Knowledge,’* Vol. VI, pages 14 and 15. January, 1909. 
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Method of Measurinc; and Recording the Human Emotions with a 
Thermionic Reflicxometek. 

In 1900 Veragiith, of Zurich, was the first to discover that a change of 
electrical resistance takes place in hiiinan beings as a result of emotional 
stimuli.^’ This action or rather reaction is known to psychologists as the 
psy cho-ga I vanic refi ex . 

When lecturing for tlie Institulion of Elt‘ctrical Engiiu'ers at Derby in 
March this year, 1 borrowed the apparatus usually eini)loyed for this purpose, 
i.e., a specially constructed Wheatstone bridge and sensitive galvanometer. 
Tlu‘ apparatus perlornK‘d its functions quite well, but, as T found it most 
difficult to kec'p the bridge bLilanced by aid of tht‘ live necessary adjustment 
knobs while the resistanc e of the paticait was ex er in a state of change owing 
to his uncon trol la bl(‘ emotions, I liavc^ since devised a more simjrle method 
which recpiires only one* xariable adjustment. In place* of a Wheatstone 
bridge, a thermionic \'al\'e and circuits arc* emjdoyed. 

1 am using this new arrangement tor my demonstration tliis evening. 

As I ho])c to show you, any sudden emotion will (aftcu* a pause of approxi- 
mately two seconds) cause a sudden detiection ol the* mox ing coil of the galvano- 
meU‘r, due to an increase ol conductivity. 'I'he amplitude ot this deflection 
varu;s according to the type and intensity of the emotion and othc‘r conditions. 

Response can be* obtained by the reaction of the* subject to a sudden noise, 
an electrical or other .shock, tfie prick of a pin, a sudden threat of violence, 
and even to quietly spokc'u words which conjure nj) emotion due to sad or joyous 
niemones, etc. 

With this apparatus it is possible* to iiK'asure the* (hange ol resistance 
produced by any emotion. 

J have brought an amplifier, and 1 hope tliis evening not only to make this 
resistance change visible to you by aid of a mirror galvanometer, but (for 
the first time in public I believe) to render it audible to you as well. 

[The foregoing applications of a t]uTnnonicrellex(.>iiieter were then demonstratcfi]. 

Prideaux^" has demonstrated the difference between the reactions of 
hystericals and of patients suffering from anxiety-neurosis, and Waller’’ tested 
a number ol people and showed that the only portions of Uie anatomy of 
an ordinary individual which responded were the hands and feet. In the 
cases of certain spiritualistic mediums whom he tested, he discovered that 
they responded anywhere up either arm or leg, in addition to showing the 

17. Das PsychogaU anise] le Keflexphciionieii (Berlin 1900). See also " The Electrical 
Expression of Human Emotion, ” by A, Waller. I*roc. Royal Institution, Vol. XXIIT, 
1921, pp. 283-293. 

iS. “ 1 he Measuremeut of Funotions by means of a Thermionic Reflexo meter," by 
G. G. Blake. JClectrical Review, Vol. Cl II, No. 2OO1, pp. 882-884, Nov. 23, '28. 

(This paper gives details with diagrams and curx'es). 

* Some Applications of the Psycho-galvanic Phenomenon,”’ by T. H. Pear. 

Discovery." Vol. V. Pages Tib-119, July, 1924. 
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U'-iual liciTid and foot responses. Of course tliis docs not in any way prove the 
truth of spiritualistic bclitds, but it certainly indicates tlie cduiormal sensibility 
of certain inediuins who underwent the test, and it would appear according 
to this investigator to provide a method of distinguishing people with genuine 
Tuediumistic ])owers trom those who can only make claim to possess them. 

My own investigidions have* been so far mainly concerned with an endeavour 
to establish som(^ standard against which all ])sycho-galvanic reflexes can be 
gaugc'd. hor this ])urpose I apply a .series ol known and gradually increasing 
voltages to any part of the subject other than that included in the thermionic 
valve circuit (I usually apply these shocks to the tret* liand of the subject). 
1 1 k‘ n‘sistanc(‘ c hange' due to each suddenly a])])lit‘d voltage stimulus is then 
VOLTS 



noted and curves are plotted similar to those shown at A, IL and C (Fig. i). 
Ah Bb and are also curves of the same three subjects, and are plotted 
in exactly similar manner, except that wliereas the shocks for curves A, B, 
and C were applied by an operator, those for A\ B* and O are self-inflicted 
by the subject, who in this latter case himself depressed the switch. By 
reference to curves A it will be seen that the mere suggestion to the subject of 
a pin prick (not actually applied) produced a galvano-reflex, which was 
equivalent to an actually applied shock of 2O.4 volts. 1 think we can assume 
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therefore an equal loss of nervous cnerg>' in either case. In every case so far 
observed the .selt-infiicted shocks produced a much greater effect than did 
a shock at the same voltage applied by someone else'. Another interesting 
result at once observed by a study of these curves is the great difference in 
the distance apart of the dual curves for various subjects. Possibly a studv 
of these dual curves may throw light upon the relative ability of subject> 
to receive impressions. 

After a series of emotional stimuli, the reflexes begin to tire. When thi> 
stage is reached it is useless to continue the sitting. 1 have no doubt, however, 
that an investigation of this effect would be fruitful in (estimating the rai)idity 
of nervous exhaustion. A series of stimuli (all of one voltage) could be applieil 
to a subject at equally r(‘curring intervals of tmu‘. 

Much work n^quires to be done on these and similar lines and a great numhef 
of curves^® n(H‘d to be made with every varietv of snbjeTt ; at pr(\s(‘nt 1 ('ai 
do no more than indicate a few possible applications. 

Galvano-reflex curves of neurotic ]>ati(‘nts und(‘rg()ing electrical or otht‘t 
forms of treatment, plottcxl before and after treatment, might, 1 think, provkU* 
us with a method of (‘stirnating the imj>rov(‘ment in their iktvous conditions 
It would be inten'sting and po.ssibly iiseiul to inx estigate the effects produced 
on galvano-retlexes by various drugs, such as aspirin, alcohol, etc. 1 ani 
also inclined to think that a careful study oi a large number of curv(‘s ot patient-, 
suffering from various diseases might be of value* in the* studx’ of disease's aii'l 
might possibly aid diagnosis. 

There is one otluir interesting experinu*nt vvhie li 1 siiould like* to .sliem 
to you, (This is an ( iitirely new exf)erimenl nc'X er bc'fore demonstrated) 

Two subjects can be placed one in each arm of tlie* “ thermionic refle.vo- 
meter.”-^ If I prick one of them with a pin, the galvanometer will defh^xt 
it to the left, and if 1 prick tlu' other subject, a right liand delh'ction takes place 
If f stimulate them both suddenly by a sudden noisc', a kind of emotional 
** tug-of-war ” will occur and one or otluT ol them will win and bring tie 
deflection over to his side of the scab*. 

[An emotional “ tiig-ol-\var ” was then (iMmai'-t oiled, and the tdtect 

rendered botli aixUbJe and vi.siblej. 

Numerous experiments have been perlornied on the growth and develo[) 
ment of animals and plants ; in fact, there are om* hundred and oiu' other 
electrical applications which it would occupy too much time to describe. 

Before showing you any furtlu^r experiments, a short space must lx* devoted 
to X-rays, as they most certainly come well within the scope of this lecture 

20. As that portion of the galvano-reflex curve with which w'e are working at present 
forms practically a straight line, and the dual curves for each subject are found to riin 
parallel with the A curves, it may only be necessary to apply shocks at one fixed voltage to 
all subjects, and then to compare the resistance drojis resulting from (A) the shocks applied 
by an operator with (B) the fall in resistance due to self-inflicted shocks of the same value 

21. I am indebted to the Medical Supply Association for the loan of some of the 
apparatus we are using this evening 
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There is no iieixl for me to remind you that the medical profession is indebted 
to, a very large extent to the late Sir William Oookes, whose early researches 
led to the discovery ol X-rays by Prof. Rontgen in 1895. The discovery, whicli 
the latter communicated to the Phvsico-Medical Society of Wurzburg, Bavaria, 
in the Novcnnber of that yc'ar was to th(‘ effect that some crystals of barium 
platino-cyanidt^, were placed near by a \'acuum tube, and that although the 
latter was completely covered with black paper, the crystals fluoresced under 
the influence of somt* invisible radiations. He also showed that fluorescence 
could still be produced even wflien these radiations wctc* intercept(‘d by such 
solid bodies as books, sln^ts of aluminium, (dr 

In March, i8(j(), onl\' a few months aft(‘r Kfuitgen's discovery-- Mr. A. A 
(^.ampb(‘ll Swinton n^ad a i)aper which 1 beliexe to be th.e first on X-Rays 
d(‘]iv(‘red in this countrx ; it was entitled “ R()ntgen’s Photography of the 
fnvisibh',” and was givcai belore this Societv under the chairmanship of the 
late Prof. Dewar (alterw^ards vSir James Dewar). Several X ray photographs 
werc‘ actually taken during the lectun* and .sliowii to llu* audience ; these 
wen‘ ci'rtainlv sonu‘ ol 11 h‘ v(*rv earliest radiographs takim in this country 
\t its c'onclusion Sir James characterised it as “ an int(’r(‘sting and almost 
(‘pocli-makmg papia.” and tliis it has certainly provi'd to ha\’(‘ beam. 

On tliat occasion, Mr ('am})bell Swinton (who, 1 believe, has beim ('hairman 
ot \'our ('oniu'il four liims), alter ])ointing out that ordinary pliotographic 
plaK's as then us('d wvre not necessarily llu* most suitable for X-ray ])hoto- 
graphy, said, “ ll ap])ears to nu* that the sensiti\'eiiess ol photographic plates 
to tlu'se rays miglil \'er\' piobably Ix' \ery largely mcrc'asecl by trt‘ating them 
with lluoresc'tmt sul)stances or e\'en by arranging a llnoresctait s(Te(m to be in 
contact wath tlu* lilm during the exjiosui (‘.'’ 

His suggestion lias long since become an accomj>lislu*d tact ; I doubt if 
there is a radiograplua' or a radiologist anywhere wdio does not employ in- 
tensifying .scTceiis Ht‘ also made the following prediction : — “ There seems 
every firospeid by its (X-rays) means <^l being able to determine the extent 
of calcanxnis deposits m th(' internal organs ol the body, malformations and 
diseases of the bone, (dc.” . . . “ It may in time lie ]X)ssiblt‘ to photograph or 
actually see the internal organs in o]XTation,'’ etc. 

All tlu'se ])redictioiis have been abundantly fultilkxl and it must not be 
overlook(‘d that modern radiology ow-es its origin to those suggestions. 

In iSqt) Mr. ('am])bell Swanton modified Rontgen’s design of an X-ray tube 
and im])rovt‘d thi' definition of X-ray photographs by the in.sertion of a sheet 
of ])latinum .set at an oblicjue angle to the path of the cathode stream. 

As far back as 1874, in order to display the heating effects of the cathode 
stream, Crookes had by the employment of a hollowed-oiit cathode actually 
brought them to a focus upon a thin sheet of platinum. This tube must have 

^ 2 , Journal of the Kov.il Society of Arts, Vol. XLIV, March uth, 1896. 
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been a ])ovverfnl sonrco ol X-mys, but, unfortunLitt'ly, being invisible and 
unexpeclecl, they remained unnoticed. 

In iSqt) Professor H. Jackson constructed a tuhc very similar in design, 
but this time witli sjiecial relerence to the production ot X-rays. It was a 
combination of tlios(* employed by Crookes and Swinton. He brought the 
cathode stream to a locus by means of a concave* cathode, the anode on to 
which tliey wen* focussed b(‘iiig set at an angle* of 45'’. X-rays Irom this 
tube being generated from a point source, sharp shadows resulted, making 
it ])Ossible lor the first time to o]>tain really clear and useful radiographs. 
Kaye has since .shown that the output of a tube is almost independent ol the 
angle at which tlie anticathode is set.--* 

lnde]X‘ndently and during the .same year Campliell Swinton and Elihu 
Ihomson designed doubk* cathode* tubes for all(*niating currents.-* vSince 
this date man}" types of tube have been (k‘signt*d and placed on the market. 
Until 191^3 partially exhausted gas-filled tubes h(*ld com]dete sway, but following 
the advent of the thermionic vahe, inv’cnted by ITofe.s.sor Fleming in 1904/'* 
and a large amount of re.search work cari'ied out mainly at the C'aveiidish 
Laboratories at Cambridge, =*« Prof(‘ssor W. T). ( oolidge, of Iowa, U.S..'\., 
designed a tube**' having a liut spiral lilameiit as its cathode. This tulie 
was very completely ('.\hausted. Its outstanding feature from the radio- 
graphic jioint ot view was that the number ot (^)ectrons projected trom tlie 
catliode depended upon the tem])erature of the latter. 'I'his tube has since 
come into v(‘rv general use ; it lias many points m its ia\’oiir, although it is 
at least lour times as ex])ensive as a good gas-hllcfl tube 

In tlie liands ol a practi.sed radiographer the latter will yield ef|ually good 
if not better work (1 .speak, ot course, of the radiogra})hy of })atients; it will 
not, 1 believe, compete with the Coolidge tiilx* in the radiograidiy of mt'tals). 

The Coolidge tube is unquestionably much less diffu ult to handle, and can 
be used by rule ol thumb methods. 

In 1924 anotlier very important innovation in X-ray tube construction 
was achieved— I refer to the introduction ot the F*hili])s Metalix tiibe.-^ Its 

F^roc Kontgen Society, ami X-Kav.s.’’ bv (; \\ . (' Kaye. J). Si J.oug- 
111 ans (ireen \ Co 

2.\. “ J':ieitrinty in the Ser\iie ol Man," by K. ?klullineu.\ W'almsley. Cassell c\ Co. 

25. Croe, Koyal Society, Lomloii. Vol I.XXIV, page 470, ioo> Also " History ol 
Kaiho Telegraphy and lelephony," by G. G. Hlake. t ha])mau X I'lall (for Kdisoii eil<‘i t 
and the Welinelt hot cathode). 

2d. •• Some Aspect.s of Radiology,’* by G. W. C. Kaye. Kontgen Journal, Vol. X\ I, 

A]iril, ic)2o. 

27. Paper by \V. D. Coolidge*. Physical Review, Vol. 11 , Series 11 , 1913. Page 401^ 

Also " The Measurements ol Radiation from the Coolidge and other X-Ray Tubes in 
Clinical Cse " Py Sidney Russ Rontgen Journal, Vol. XI, ])age 42, April, 1915. 

dem Gebiete der Rontgenstrahlen ( Kongressheft Innsbruck, 11)24). 
/Mso " New Metalix Tubes lor Radiography and Therapeutics, " by A. W. Pouwers. 
(1 hysicist ot Philips Panip W’ork.s). British Journal of Radiology (Rontgen Society 
Section), page 139-143, April, 1927. v 6 
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construction incorporates several new and very important features, which, 
in my opinion, are likely to earn for it a pre-eminence in the radiographical 
world. 

Firstly, there is the method employed for bringing the electron stream to 
a focus. In lieu of a concave cathode or spirally wound filament, use is made 
of an electrostatic field similar in some respects to that employed in a cathode 
ra}^ oscilloscope. The cathode stream passes through a negatively charged 
diaphragm which repels the electrons to its centre, and in this way brings 
them to focus upon the anode. 

1'he development of thermionic valves for radio- telegraphy has led to much 
research work on the sealing of glass to metal, also methods lor making metal 
impervious to gas molecules, so that when a metal tube is once exhausted it 
will retain its condition of vacuum. Tlie Melalix tube, as its name implies, 
is made of metal and has a glass window sealed into one end. As the latter 

the only part of the tube transparent to the X-rays, the need for heavy 
and cumbersome protection boxes, with which all other forms of X-ray tube 
have to be surrounded, is entirely dispensed with. 'J'lie anode of this tube 
is also ot unusual construction. It is set parallel with the cathode, and the 
catliode stream impinges against the sides of a conical hole in its centre. In 
this way a larger surface of metal is subjected to bombardment than would 
1 k' the cas<‘ were the surface Hat, and as the major part of the spluttering 
acromj)an\ing tlie electronic bombardment takes place within the conical 
ca\'ity the walls of the X-ray tube are shielded. 

In addition to the primary function of the charged diaphragm already 
described, the latter t)erforms another extremely useful purpose. It is well 
known that the life of th(‘ filament of an X-ray tube is considerably shortened 
owing to its bombardment by t)ositive ions, which traN cl in the reverse direction 
to the catliode str(*ani. 'fhe charged diaphragm must also act as a screen 
against this effect. 

I am hoping that X-ray tube manufacturers will be able to borrow one 
more uk*a from the radio engineers, and that they will soon supply us with 
X-ray tubes lifted with dull emission filaments. Lack of lime makes it quite 
impossible this t*vening to touch on X-ray coils, interrupters (electrolytic, 
arc, or mechanical), high tension transformers, screens fluorescent, or in- 
tensifying, tlie Potter-Bucky diaphragm, tiie radiography of the gall-bladder 
by aid of iodeikon, etc. 

The first radiographs were taken by Rontgen in 1895, when he obtained 
shadows of metal objects inside a wooden box, and also outlines of the bones 
of the hand. Even at that date the great possibilities which X-rays offered 
to surgery were noted by him. These new rays naturally made a great appeal 
to the imagination of hundreds of scientificaUy-minded men, both lay and 
medical, and following the introduction of the Jackson focus tube, X-rays 

29. For description .see Wilsey. The American Journal of Rontgenology, January T922. 
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C. Same Patient 24 hours after intake of meal. 
Showing sagging of transverse colon with sharp kink 
at hepatic flexure. 


D. A T'ationt sufiering from a malignant 
growth wliich alinOvSt completely obstructs 
the ]iassage of the meal. 



E. A tooth in right antrum* 


F. A fractured clavicle. 
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I T 'iK'tuptt'il and 1 I'our lowtu' in* K. Plastic radiograpli ot 

inivi 'hi< ("‘d ( iininrs, Nott* toi'al abstcs'xC'* needle in hand. 


Fig. 2. 

soon found a rrcognisiul place in surgtTy. Examples of radiographs from 
my own practice arc given in Fig. 2. Tin- plastic radiograph K ** is made 
in a special manner and is the re.sult ol ^ combination between a positive 
and a negativ(‘ picture. 

StERHOSC'OPIC K.\1)10GRAPHY and L0( WLIZATIDN. 

In 189b Elihu Thomson pointed out that st(?reoscopic radiography could 
be achieved if the X-ray tube was displaced a distance of about 2iin. for 
the second exposure, anci that such radiographs should be ol great value to 
surgeons in the location of foreign bodies. 
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One oi the first to make use of his suggestion in this country was the late 
Sir James Mackenzie Davidson, who not only worked out a practical method 
of making such radiographs and of viewing them afterwards by means of a 
Wheatstone stereoscope, but by applying the principles of triangulation 
(suggested by stereoscopy) was tlui first to devise a method in 1898®® of 
measuring the exact deptli and location of embedded foreign bodies. This 
is now well known as the Mackenzie Davidson cross-thread method of 
localisation. 

Since this date many other X-ray workers have made use of very similar 
methods ot geometric localization.^' While most of these methods are quite 
satisfactory, all of them^ — with th(‘ exce]>tion of the very useful " Parallax 
screening iiKUhod— require careful preliminary notes and measurements, as 
to tube distances, displacements, etc. Again, they require specially designed 
tube-holders, fitted with tube lieight and displacement scales and the like. 
After the outbreak of the War, 1 w'as called upon to do a large amount of 
portable radiography at tlu* various hospitals* to which I had been apy)oinfed 
radiographiu*. Mas.sive tube stands w(‘re out of the question, and when asked 
by the surgt*ons to n‘])ort on the localisation of fragme‘nts of shrapnel, etc., 
1 soon found niyselt severely handica])p(‘d. It being impracticable to employ 
heavy cal(‘i)rate(] stands for this yjortable work, 1 devised a method®*-' by 
means ot which localization can be carried out without any preliminary 
measuremt‘nts. Any simple protective stand can be tunydoyed and no notes 
or measurements of the tube displacements have to be taken. Only one 
photographic plate is required and on this plate two exposures are made 
without disturbing the patient. All the necessary nK-asurements, tube dis- 
ydacement, lieight of tube, and displacement of tlu' shadow of the foreign 
body are sell recorded (photograyihicjilly). 

The radiograph thus obtained provides a permanent record of the case from 
which at any time the depth of the foreign body or bodies cein be ascertained 

either graphically by triangulation, or by the equation X * - 

d L 

where X - the depth of the foreign body 

d - the displacement of its shadow on the X-ray jdate, 
h the height of the tube from the plate when the exposures were made, 

L the distance that the tube was displaced between the two exposures. 


JO. Archives of Koiitgen Rav, May, i8yS. Also Proc. Royal Institution, Vol. XXI 
Pcirt III, No. no, April, 191 S, pp. O62-668. 

31. For further information on the various best known methods refer to “ X-Ray 

Observations for Foreign Bodies and their Localization,” by Harold C Gage Published 
by Wm. Hememann, 1919. ‘ ® 

’''Seven Red Cross and four civilian Hospitals. 

32. Journal of Rontgen Society. Vol. XI, No. 42, January, 1915, and Vol. XII No 46 

XXXVlllT Klectro-therapy. July, 1915. Also. Knowledge, Vol. 
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Before the radiograpliic exposures are made a couple of small adhesive 
metallic plasters (say in the shape of a square and a triangle) are placed on 
the skin. These are arranged so as to be in contact with the plate to ensure 
that each of them will only cast one shadow. When the radiographer’s report 
is handed to the surgeon in charge of the case, the latter is given a tracing 
on a flat .sheet of celluloid upon which the ])ositions of the.se two adhesive 
markcTs an* indicated, together with the exact po.sition of any foreign body 
or bodi(‘s n‘lative tlu'it'to. It is then only necessary for the .surg(‘on to move 
the limb or other ])art of the patient into tlu* oiu* and only position which 
will enable him to place the tracing in t‘xact coincidt'iua* with the markers 
on the jxitient’s skin. Wlu'n thi.s lias been achieved, he knows that he has 
plac(‘d the jiatient in exactly the same position as that in which he was when 
the radiogra]>hic exjiosun^s were made. I have found this scheme ol particular 
advantage as in nine ca^es out of ten the surgeon is not pre.sent wht‘n the 
localization is being made. He has now only to make incisions at the positions 
indicated on tlu* tracing in order to reach the foreign bodies at the d(‘pths 
whi('h h(‘ is also given. 

I hav(' further (‘xtended thi.s method to the (‘xacl localisation of foreign 
bodic*s in the eye.’*' In tliis case also only one plate is employed, on which 
all tlu‘ measurements are self-registere<l and recorded and the exact position 
of the I'.B. is afterwards asetTtamed in thrtM* planes. 

'Slides were IIkmi sliown illustrating thiee examples oi foieigii bodies localized 

])\ the above* mellaxl. \ iz * a u<*edle 111 a haiitl , an .mgiin bulled within an (‘ye* ; 

anel a iragnient ot shr<ipnel in an e\e‘. l^x.iinple^ illustrating the* usj* el raeho- 

giMphs b\’ \'edeiinai\ Suigeons were also showir’*^]. 

rin-: 1 iiKKAinauK Applu viiox of X-rays. 

X-ravs were ])robably first brought into use as a tlit‘rap(*ulic agent in i8q0. 
The (|uestion of priority in their therapeutic ap]) 1 ication has been a much 
di.symted oiie.'*^ 

Tn ITance J)r. 1 fe.speignes*^-’ reported the apjilication of X-rays to a case 
of cancer of Hu* .stomach m 1896. 

Jn 1897 Freund reported the X-ray treatment of a large hairy lUTViis^^® and 
tin* iK'xt year Freund and Scliiff reported six similar cases successfully 
treated.'^ ‘ 

An hives ot K^uhology and Idertro-therapy, July, miy. (When thi.s paper vva.s 
written one preliminary nieasunnnent was ne('es.s,'ir}% i.e , the (hstance from the centre ol 
the Inidge of the no.se to the X Kay jdate. Thi.s can be dispensed with by placing a small 
pellet ot i(iad in that region before tlie exposures arc made, and ascertaining its distance 
from the plate after development, Irom tlie displacement of its shadows by triangulation). 

3^. See " The Honfgen Kays in Therapeutics and J.)iagno.sis," by Pusey A: ('akhvell. 
Published by W. lb Saunders cV Co. 

35. “ La Semaine Medicale," July 29th, 1896. Vol. XVI, p. CXLVI. 

3(). Wiencjr Medizinische Wochen.sihrilt, March 0th. 1897. \'ol. XLVll, p. .|28. 

37. Wein. med. VVocheus, 1898. Vol. XLVUl, p. 105S. 
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Anoth(^r ol* the earliest autlieiitk reports of X-ray treatment which 1 have 
been able to find is a report by Ravillet in 1890 of benefit in a case of 
tuberculons laryn/:^itjs. 

Out of a lar^^e number of report> wfiich liave appeared in \'arious medical 
journals, it is very difficult to discover who was the first to apply X-rays to 
lupus. 1 find that a case was treated by Schiff and Freund in Germany in 
1898.''*' A case was referred to me for treatmtmt by Dr. Gardiner in 1905; 
(this was illustrated by lantern slides as seen b(‘fore and after treatment). 
T believe KiimmeF” rejiorted a cure durin/^^ ^*^97- United Kingdom. 

Hall Edwards^^ treated a case of lupus in 1900. 1'he treatment of tinea (ring- 
worm) was suggested by Freund in 1897. One application of X-rays, followed 
by removal of the hairs after an intervaWd from 15 to 21 days completes the 
cure, and in niv (‘xptauMice of the treatment oi hundreds ol such cases during 
the last 22 years, I bav(‘ never come across a single case in which there has 
not b(“en perfect regrowtb of hair Tdiosviu'rasit's are, howev(‘r. "^ati'd tc» 
exist. 

Tlu‘ earlit'st ca^' of llic' treatmtail of cutan(‘ou^ ( arcinoma by X-rav> was 
(according to Pusey) a rodent ulcer treated l)\- St(Mil)eck^- of Stoc'kbolni, 
and demonstrated by him in December, iSqc) 

The toregoiiig are nndoul)te<lIy miiik' ol the veiv (‘arlie.st ap[)lications of 
X-ra\s lor their curative mthience, «in(l 1 do not intrnd to extend lht‘ li.^t any 
iurtlier this evening. Mad there betai time I should have liked to have shown 
yon how the technique has dexelopx'd since thesf hrsl therajHaitic ap])lications. 
until to-(lay both here in Juigland an<l more j)articularly in (ierinanv at 
Erlangen and in FYance d(‘ep therapy with \(‘rv hard tub(“> being 
administered. 

In 1908 Barkla and Sadler showed that w4ien a beam of helerogcaieom- 
X-rays falls U]x)n a slnxd ot intTal, tlu‘ latter laxoines the .source of ,i new 
supply of X-ravs. homogeneous in character, and that the ])enetraling }u)\ver 
of their characUTistic radiations is di‘]H‘ndent nj)on tlu' atomic v\(‘ight of lla 
element from w'hich they are emitt(‘d. 

This discovery has b(‘en applied 10 the tn'atnu'iit ot rodent ulcta* by several 
workers 1 have mysell tri'atetl one such case for a local hosj^ital, by the 
application of zinc ointment just before the a})])li<'ation ol X-ray."' 

The nicer healed up quite nicely, but in the absence of further experience 
with other similarly treated cases, I am not prepared to cxpn‘ss an opinion 
as to whether the jiresence ol the zinc acceltTated the cure. I have healed 
up many other rodent ulcers quite as rapidly with X-rays alom- 

3<S. Kuvnc de la 'I iibcrciilesc, April. 1897, 

3Q. Wion. ined. Woclion.s V'ol XLVJil, p 1058 1898. 

40. At the '.i2nd ('ongrcs.s ol the J>ijetsclie Ciesellsehaft fur Chirurgie April 22iid, 1807. 

41. Edinburgh Mcidical Journal, Vol XLTX, 1900, p. 139. 

42. " Ihc Kbntgen Pays in Therapeutics and IXagnosis,” by Pusev and C'aldwell. 

Saunders A Cf* ‘ .r - 
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Rodent ulcers lia\'e been healed up by s(‘veral worker^ by the introduction 
of zinc ions by ionization. 

T suggest that probably a more rapid treatment for rodent ulcer sliould 
lie in a blend of these two treatments, i.e., first to introduce the zinc ions as 
deeply as possible into the ulcer and ttu* surrounding tissues, and then to 
apply X-rays in order to bring out their characteristic radiations. 

As far back as i()0(j C urie and Sagnac showed tliat the absorption of X-rays 
by an element is accoinj)anied by tht‘ liberation ot electrons; this electronic 
emission reaches a maximum when charactt‘ri^ti(' radiations are excited. 
This fact was brought \'ery forcibly to mv notu't* m iqiS when Professor 
FL A. Owen and mvsi‘lf carried out soinci experimeut> in connection with a 
research he was making on this very subject. 

According to Professor Hragg, X-rays themselves are ineth'ctive, and all 
th(‘ chemical and ph\’si(\il changes observable under their influence are to 
be attributed to the eh'ctrons thev |)roduc(‘ wlieii tlun are arrested. 

Kavi:‘s Postulatk. 

.Vccording to (i. W. ( . Kaye, tlie only purpose X-iav^ mtvc‘ in therapeutics 
is to plant the action deepta* in the body, fie sav-- • ‘ To produce therapeutic 
action at any particular point, there must first ot all 1 h transformation of the 
X-rays into v^orpusc'ular rays (electrons), and then absorption of these 
corpuscular rays.” 

Only 23 years after the* discovery of X-rays, thcai medical a|.>phcation had 
grown to such pioportions that in his presidential address to the Rontgen 
Society in June, i()iS, Dr. Kaye made the following statement : “But the 
all-important use of the X-rays, and the one most dominant in our minds 
to-night, is their medical application. Every hospital ot any size now has 
its X-ray department, and there are many thousands ot radiologists, both 
medical and laymen, devoting their livc's to thc‘ \^ork. and by their aid miracles 
are literally b(‘ing wrought daily.” 

The photographs, shown in Fig. 3, illustrate a h w ot the ca^c s which have 
been referred to me* tor X-ray treatment by hospuab ami doctors during the 
course' of my practic e. 

I'Lantern slides oi .1 lumiber <>l other cuiesot iupu'^ ulci r, epithc‘li< in.i, 

etc., were shovMi ]. 

OUANTITATIVK X-KAV MkASL KKMENTS. 

Sciveral methods ha\a‘ bt'cm evolvc'd lor more or less accurately measuring 
the dosage of X-rays, but time will not permit me to enumerate them all. The 
two outstanding methods now in use are (i) the platino-cyanide of barium 
colour change method, and (2) the method of measuring the ionization produced 

43. See “The Asymmetrical distribution of Corpuscular K.adiations produced by X* 
Rays." By E. A Chven. i'rcu'. Physical Society ot London. Vol. XXX, Part III. 
April 15 th, 1918. 
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Jan. 6th. Feb. 12th. 

Naevus. Papilloma. 

Fig. 


by X-ray.< witliin an ionization cliamber by ob.siTvin.i; the (iisdiar|.;e ot an 
electro.scope. 

Quite recently anotlu'r nu'thod has been invented in .Austria at the Strauss 
Laboratories, Vienna, wliich makes use of a triodi'. tlierniionic valve. 

Tlie grid ot tlie \’alve is charged negatively by means of a small transformer ; 
ill tliis condition no current can pass through its pJati' circuit. An ionization 
cliamber is conmrted to the grid, which in use acts in similar manner to the 
grid leak so larniliar in radio recejition. When the ionization chamber is 
irradiated, th(‘ grid begins to lose its charge more or less rapidly according to 
the intensity ot the rays, owing to the increased conductivity of the air in the 
ionization chamber as it becomes ionized. As soon as the grid potential has 
exceeded a certain minimum positive value, an anode current passes through 
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the valve and operates a relay. This recharges the grid and at the same 
time operates a clock, a light signal, or any other auxiliary apparatus, that 
may be required. Tlie process automatically and periodically repeats itself. 
The time taken will depend upon the amount of the “X” radiation. An exact 
measurement of the dose can therefore be obtained by the automatic counting 
of the relay movements. 

The instrument has been named by the makcTs the X-ray Mecapion." 

The Application of Currents of High-Potential to Therapeutics. 

Static machines have been employed for therapeutic purpose.s since tlie 
earliest days of medical electricity. Prior to the year 1899, when W. J. 
Morton, ot New York, introduced a new modality*^ known as the “ static 
wave current ” (often called after him “ tlie Morton wave current the 
treatments were usually either applied locally m the lorm of static breeze or 
eftleuve, or generally, by charging the patient to a high potential on an insulated 
platform or couch. 

The static breeze from the positive pole ol the machiiu* had a .sedati\’e effect, 
and the breeze from the negative* pole was employi‘(l where stimulation was 
desired. 

Morton’s scheme consisted in jdacing the patient on an insulated platform, 
and connecting him to one pole ot the .static machine, the other pok* of which 
was earthed. lhid(‘r these conditions when the machine was worked the 
voltage applied to the jiatient steadily increased until the potential was 
sufficiently high to brc'ak down the air gap betw'een the discharge knobs of the 
machine (previously set at a suitable distance apart). When this occurred the 
patient was momentarily discharged to earth, and a pow(*rlul but painless 
contraction ot the muscles in the vicinity of the electrode occurred. After 
the discharge, the jiotential gradually rose again and the process was repeated 
ad lib. The intensity ot the contractions and the time intervals between 
their occurrence depends mainly on the distance of the separation between the 
spark knobs of the machine. 

This form of treatment has proved of gr(‘at value, in the relief of local 
congestion and hypenTmia, relief of pain, muscular spasm, etc. 1 ha\'e seen 
surprisingly rapid cures ol long standing sciatica, lumbago, etc. I do not, 
however, wish to give the impression that this treatment is a specific. We 
all meet with intractable cases at times, and again so much depends upon the 
primary cause of the trouble, but the percentage ol cases that obtain lasting 
relief is quite high. 

Probably by far the greatest boon bestowed by this treatment is the relief 
which it gives in cases of enlarged prostate gland. The results are truly 

44. Bulletin Officiel de la Societe Frani^aise d’Electrotherapie. January, 1890. lilec- 
trical Engineer, March 4tli, 1899, Transactions of the American Elec trotherapeu tic 
Association, 1900. “ Higli-potential and High Frequency Currents,” by Wm. Benham 

Snow. (New York Scientific Authors Publishing Co.. 1905). 
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wonderful ; in many ♦ asts relief is e.xperieiiaul after the first application. 
Ten or twelve treatments usually give comfort and allow the patient to sleep 
without interruption through the entire night. 1 liave treated numbers of 
such ca.ses that lia\'e been referred to me by various mt‘diral men, and most 
of them have obtained gn*it relief. 

The great drawback with all static modalities is tlu* erratic behaviour ol 
inhutmee and frictional inachin(‘s in damp weather. 1 ox ercamc this drawback 
when in 1910 1 de\'ised a inethocF'^ for obtaining static (‘lectricity from an 
induction coil for nn^dical ]mrposes, and also for jnoducing painless static 
contractions similar Xu those obtained by Morton from a static machine. 
Whil(^ expcrimenling with this method T took a numb(T of s]uirk photographs* 
to show that the discharges obtained wen* pure negatne and positive, and 
exactly conij^arable with those* produced by the* discliarges from a Wimslmrst 
or other type! of static machine. 

Illustratiems A anel B in Fig. 4 shenv re.sjieT lively a ]>ositi\e and a ne‘gative 
spark jihotograph. As will be seen, each ])hotograph lias distinct charactcristic.s 
of its own. 

At about this dale jeji i a ce)ntr(n'e*rsy w^is at its lH*ighi l e garding the results 
obtaiiK'd by the applicatiein of high-frequency currents. In cases of neuritis, 
for instance, some wejrkeTs edaimed relied oi pain in nearly .all cases treated ; 
others obtained very t*rratjc results, and others again, instead of linding 
improvement, reported that their patients seemed te> ge t worse. I'he idea 
occurred to me to investigate* the dischargers from a high-freejuency resonator 
by aid of spark photejgraphs. Illustrations C and I) in I'ig. 4 show’ the re'sults 
obtained. It will be* f>])se rveel that either ne*gative or jxjbitive can be made 
to predominate, acceirding to the direction in which the current is passe^.d 
through the primary of the* induct mn ceiil. or which ol secondar\' le^rminals 
are connected to which of the- terminals of the*. highdre‘(|ue*ncy apparatus 

Until I pointed out this fact, connections were* mack* ejuite indiscriininaLely 
from time to time, it being thought that as high-fre(]ue‘ncy alternating currents 
were employed, it did not niatt€*r which way the e'eumections were made. 
Since conducting these* experiments I have been very careful to connect for 
negative predominance when stimulation is required and for positive pre- 
dominance for sedative effects. A distinct improvement in results has been noted. 

All sorts and conditions of high-frequency resonators are now on the market, 
and in my opinion a careful investigation is badly needed in order to standardize 


(Exhibited for the first time at the British Medical 


45. JMtish Patent No. 22660/li. 

Exhibition at Liverpool, 1912). 

46. For full details and description sec Method of obtaining Static Electricity from 
an Induction Coil," by G. G. Blake. Archives of Radiology and Electrotherapy, February, 

Numerous references re spark photographs are also given. (Recently spark photo- 
graphs have been very successfully employed in Electrical Engineering for the analysis and 
voltages on tran.smission lines due to lightning. Everett S. Lee and 
Vi* - Electric Review. Vol. 30, March, 1927, Pp. 135-145. This paper 

also gives about a dozen references to spark photography). 
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Spark Photographs from Static INlacliine. 

A. Positive. B Negative. 




K. An Example ol a i^uigerpnnt taken by Hign-ireviuenc\' 
Spark Method (suggested by Author), for Criminology. 

Fig, 4. 
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and to make sure iluit tlie predominance (if any) shall be known and be 
reversible when required. Oscillographic methods could doubtless be employed 
in place of the somewhat clumsy spark photographs. 

I have a strong feeling that most of, if not all, the therapeutic results we 
are obtaining are likely to be due to these peak value predominances, and 
that in reality we are employing our H.h'. resonators mainly as a means of 
obtaining high-potential discharges, .similar to those trom a .static machine. 
If my ideas on this matter are correct, it might bt‘ well worth while to conduct 
some experiments with a view to increa.sing the amount o1 predominance 
obtainable. J only wi.sh I had the nece.s.sary Inn* time and apparatus at my 
di.spo.sal to carry out this and many other electro- mt'dical researches which 
constantly occur to me. 

Spark Photography of Thumb Prints. 

I have mad(‘ a few ex])eriments to see how s])ark ])hotographs could be 
made u.se of in criminology for taking thumb-prints. J'he example .shown in 
Fig. 4 was taken instantaneously, and shows some* possibilities for spark 
photograpliy in the new field tlius opened.'*’ 



The Small “ Splashes ” below and on Kif^ht-hand 
Sifle of this ! High-Frequency Spark Photogra]>h arc 
due to C^roups of “ Ions ” Projected on to the Surface 
of the Plato from the Atmosidiere. 

Fig. 5. 

47. ihuinb print spark photographs were e.vhibited for the iirst time at my lecture to 
the Fast Midland Sub-centre of the l.K E. at Derby. Marcli ioth, 1928. 
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Addenbrooke’s Mktjiod oe STrr)ViN(. High-tension T)ischak(;es. 

The following exjKTimeiit was shown in jamiarv this year by (i. T.. 
Addenbrooke^^ at tlie Exhibition ot the Physical and Optical Societies at South 
Kensington, and it provides ns with another means ol studying these high 
tension discharges. 

[ A view ol th(' surface of a glass \ <.‘sscl filled w ith “ t a^tor oil” was projecii'd 
on to the lantiMMi scn'cn. Abo\ e its ctaitrc was a pointe«l cTt'Ltrode. If the 
latter was gixcai (‘itlu‘r <i posit ivt' or a negati\»‘ t harge, loiis ot like sign to that 
of tlu‘ (T<‘ctrode \\(‘re proprted on to tlu* siuTact* ot the oil, ,ind tin* s])la,slH‘S 
which they prodiu tal could be si'cn As in the case ot spark photogiaphs the* 
charact(‘ris1 K's ot the inijna-ssions fia* positive and iicgati\(' ions were cKmi'In 
defined] 

In Fig. 5 \ }iav(‘ sU('C(‘(‘ded in obtaining a jihotographic rc‘{'ord (round the 
borders ol an ordinary H.h'. spark charactiTTstic) ol some of the groups ot 
ions thrown down from tlu* atmosphen* on to the surface of the plate. It 
is probable that th(‘ sensations <»n(^ leels troin static and high-lre(|uency brush 
<lischarges are du(‘ to the un[)act of showers of these ions. The last experiment 
was in reality an early stage of “ electric wind *’ 

1 would like to have shown the modus opiTandi ol many otluT electro- 
ini'dical applications, but I must refrain as time will not permit. 

DISC'FSSIOX. 

Mr. A. C' XMenr.i I. Swinion, , said tlu' lecture demonstrated what a 

long way had b('en tra\ell(‘d ni the subject in the last ^^ 2 . \'(Mrs since he had had tht* 
])leasure of giving a lecture in the hall of the Royal Society upon Rimgten rays. 
He was amazed at thi‘ (.oinplexity of the experiments which had been shown bv 
tlie lecturer. The ground which .Mr. Rlake had covensl was so enormous that it 
was really too dilfu ult for one to fix upon anv particular point to discuss. Ht‘ 
would not dela}^ the mivting liy any further remarks, as the time was very late, 
tmt he did ih'sire to congrat ul.ite Mr. Blake upon a vctv intertcsting and remarkable 
lecture, and upon th(‘ succe.ss of his wonderful experiments. 

The Chairman conveyed the tlianks of the audu*nc(‘ to Air. Blake for liis lecture 
and for his wonderful series of experiments, on nearly any one of which, no doubt, 
Air. IMakc could liave spoken for an hour. Personallv he had had experkuice of 
doing lecture experiments, hut he had never tried to sIkuv so many, one after the 
other, and with such grcxit rapidity and such perfect success, as Mr. Blake had 
done. Looking back over the ground vN'hich Air Blake had cox ered he was surprised 
that he had been alile to gid so much into a singk* k'cture. 

Jn the early days of high frequemey alternating currents, he himself had used to 
carry out experiments, and it had been very surprising to notice how those 
alternating currents, if they were ot sufficiently high fie(|iiency, were not felt wdien 
they passed through the IkmIv, evem although the voltagt‘ was tnumuKlous. Ordinarily 
if a person had 2,000 volts applied to him lie would be very much damaged; he 

48. "Splashes on the Surface ol a Licpiid Di-electrir produced by a Point Electrode 
witli Intermittent Field," (i I.. .Miileiihrooke, Phil. Alag., Alav, 1027. 
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would led uncomfortablt* n with 300 volts drivinji a I'lirn nt through thv body, 
but high fr('(jiu‘ncv alt(*rnatiTig currents might l>e ilrivin by 30,000 volts. 
Nevertheless, being so \ery rapid in freijueiicy they did not seem to have time to 
do any harm. Tlu^ altern.ition was reversed before tlie n(‘r\ es or the tissiu's had 
tiint' to respond. Although lu‘ said that no harm was done by passing such high 
frequency alternating ciirri Tits through the body, he did not think it wise continually 
to repi'at such an t xpenment, Ix'cause some harm might bi' done without one 
knowing of it. lit' hmisrlf ha<l felt lassitude after thost* ex]>eriments. 

In his early days In* had carnetl out some ex]KTiments m this connection with a 
frog’s ntTV(‘ niuscle, and he had tound that though .1 Iraction of a volt applied 
to till' frog’s nerve by a sti^ady curnmt from a potentiometer made the 
nnis('l(* twitch ; yci when lu' liad applied an alternating current of sufficient 
fr('(|iienc3', such as out' got Ironi the discharge of a Ja vdeii jar oscillating some 
millions a second, altlmugh the \ oltage might be suthciiait to cause sparks, the 
frog's k‘gs did not twitch lie had also found that if he continued that application 
of tilt Linfclt high frecjucncv eurrent. and then again tried to stimulate it by the one 
volt st(‘adv current, the frog dul not 1(‘<‘1 that either The tr.nismissibility ot th(^ 
nervt‘ had b(‘en interfend with An inhibition had binn set up in that place 
wliich had been subject to the liigh frecpiency currents, so tluit the perturbation 
which wanild nornndly be transmitted to the mnscU' from tin* one volt steady 
current was stopped. Then‘ w.is no permanent damaj(«“ it recovered after an 
interval 

He had visiti'd an elei tro-th(‘rapeutist in X'lcliv, who liad shown him his liigli 
frequency treatment there. ( )n(‘ inetliod w'as to put a patusit in a coil of wire, 
round which oscillating currents were siMit , but the practition(*r did not seem to 
think that it did his patients much good, and had tolrl him that tht‘ patients 
seemed to benefit more if he pul them on an insulating stool and drew sparks from 
their knc(‘s. He had Thought it was a .sort of auto-suggestion; for when he 
applied the high frequency current or alternating magnetism, the patient felt 
nothing, and therefore thought nothing was happening to hi^ complaint, and that 
he w^as not getting better, but if the patient saw .sparks being taktm from his knee 
he at once thought, “ Oh, this is really something like.” 

He liad been interested m pcTciuving that Mr. Blake seinu*d to agrei* with the 
notion that it was not radiation which act(.*d primanlx J\*rsonally he w^ould 
not expect radiation to act on gross matter directly. Katliation had a tremend- 
ously high frequency. 1 he frecpiency ot light oscillations v\cn ol visible light 
— ^was not to be reckoned in millions a sc*cond but in 500 milliijn millions a second; 
and the frecpiency of the o.scillations of X-rays was higher still. He would not 
expect tho.se vibrations to be* able to do anything direct, but it was known now 
that tliose high fretpiency \vavc\s were c'litirely competcsit to eject eh'ctrons and 
to disturb the atom. Thc*\ wvvv. c]uite capable of Ix'ginnmg a sort of stimulated 
radio activity, which had lieen iinestigiitcd .so much nic‘dicall\’. Tt might be that 
they were stimulating tlie actual nucleus of the atom— tlu‘ tumble-down from 
uranium through new sulistaiices to radium and on to h ad, where the jirocc^ss 
seemed to stop. Those things had to be borne; in mind. 

He thought our own \ision depended upon that power of radiation. He did 
not think w^e saw by radiation <lire;ctly. He doubted if it could affect the* re‘tina 
of the eye directly. The rc^tina of the eye contained .something from which electrons 
w^ere ejected wdicm radiation fell upon it, and those* e‘l<*ctrons, thus projc'Cted, 
we 1C competent to 'stimulate the* nervevs. He; expe*ctc*rl that our nerv’^cs wcrci 
stimulated by the everted t le/ctrons rather than ])y the wave* dircjct-— the photo- 
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electric ciction. rhat, he thought, wtiuld Ik* f*/.ind to lie Uk* theory til vision ami 
the way in which the retina acletl. 

Ho might 1 h‘ asked what right he had to express <iny opinion tin physiological 
subjects lie had no right at all, and he wanted to guard hiins(;lf by saying that 
no OIK' iK:ed believe wdiat he had said. He wa*^ iiKTcly suggesting it in th(^ prestmce 
of an c'X])ert audience, so that if anvthing was wrong in what lu* had said it might 
b(' corrected Sometimes suggestions (‘ven from a layman wen* serviceable. \t 
any r.it<*, it was an idea which had a good deal to be said for it. lit* had no doubt 
that otliiT people had had Hk' same id(“a. 

Altogetlier it w'^ould be sei‘n tiiat the lectunr iiad brought iorward a subject ot 
ureal nit(‘n*st. and he was undoulitc'diy owed .1 lu artv \ot(‘ ot thanks 

Mic ('•. (i. Hlaki' said lie was I'xtn'nK'ly oblig<‘d to Sir Oliver Lodge and to Mr. 
('.implu‘ll Sw'intoii lor their \(‘r\' kind n*marks. 

He had Ik-cui most interesh*d in tin* ex])enmt nt ot the Irog’s leg. Hi* w.is not 
tamih.ii with it. but In* reiiK'mbered tliat a frog’s leg had been u.sed to n‘Cord 
wnri'le.ss sjgnals, after rectitu ation bv a (.ryslal. He thought Sir Ohvc'r’s 
experiment in that ('onnexion might lead to valuable research work lK‘ing done*. 

Hi* had also been very mti'iested in Sir Oliver's theory wdth regard to .Milligan s 
( osniie iM\ s the tiu'ory th.it those rays miglit be causing the bn-akdowm of atoms 
and till* radio-activnty of radium was entirely thwv to him He would like to a.sk 
Sir Oliver it it was to b<.‘ taki’ii that they might iau.se the breakdown of other 
atoms as well as thosi* m radio-active serie- Were .all (‘k'mint^ bchng broken 
down by those Milhgan rays ^ 

I'liiT ( iiMKMNN replied th.it he tiioiight tixit most of tin* l.iimhai substances 
were st.ible, so that il they e\er did brccdv down and change into others they did 
so with extreiiK* slowness m) slowly th.it no one knew that it happencM. Those 
that w'ere known to be r.idio-aitive were ,dl at the heavy end -so complex that 
they simplihed themsi'lv es , but then* was more tlian that to be said about it. Sir 
Ivrnest Rutherlord had bomb.irded .1 intragen atom and had knocked it to pieces. 
It was not merely the whok* atom wliuh w.i^ hit, but the nucleus, a thing so 
minute that it was verv' dithcult to hit. ( osinic ravs, wdiieh were suppo.sed to 
come trom thi* nebulie and vvhicli wen* peiieti.itmg our bodies and producing some 
etlect ^because they did penetrate the earthL atmosphere, yi inches of inercurv 
would not stop thi*m), might be attecting the nucleus of tlie atoms. Whether they 
ware atleetmg the mieleiis of ordinary atoms .i> well as the radio-active, he did 
not know’, but Kutlierford had knocked a nitrogen .itom to pu ees. Therefore all 
the atoms .seemial to be viilnendik* if one took tlu* right means ot attacking them. 
\ppart*ntly all the atoms were madi* out of two simple ingredii nts, built up into 
architectural structures, and might be knocked down again. 

Mk. (L (i, Hi.akv: said tlien* was one other thing he would like to ask Sir Oliver. 
Ht^ had belli present .at a lecture given by Mr. Paterson at the Royal Society of 
.Vrts on electric lamps, where Sir Oliver had propounded a theorv' with regard to 
the possible cause of cancer an electrolytic theory. If Sir Oliv er could say a word 
about that he was .sure the audience would be greatly interested. 

Tni: t'HAiKMAN said he had not got the matter m his mind with siiUlcient clearness 
.it the moment to make it worth while for him to .speak about it. It had been a 
sort of diseavv of the lilameiits in lamps to which Mr. Paterson had called attention. 
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There seemocl to b(‘ a catalytic gro\vth in the hiameni of the lamp. The atoms 
cieposittsl material in a weak place and went back for more, and so on con- 
tinuously. Mr. I'aterson had traced that it was due to the presence of certain 
substanct‘s ; he had forgot t(‘n wliat those substanct‘s \\c‘re. 

Mr. ('t. (i. liLAKF : Water. 

Thf Chairman said w.iter was generally at the bottom of all chemical reactions. 
Water was a wonderful substance. Chemical reactions would not begin if there was 
no water. Professor Baker had shown that the gases wJncJi (‘xploded, like hydrogen 
and chlorine, under the action o1 light, would not work at allil they were cpiite dry. 
\'ery often he himsell had lound that w'hen one took great care over an experiment 
and got it quite pi*rfect. it woulil not respond; success litid lK‘en due to some slight 
impurity. That was the way to make, discoveries. That was the wa\' radium 
was discovered - by looking out for tho.se residual eltects, and discovering why 
things happened. It there was no water present, even hydrogen and oxygen 
would not combine. Professor Baker insisted that water was essential to chemical 
action, and that dryness stopped it. I^rofessor Baker was called by his under- 
graduates “ His Im]>erial Hryness,” so keen was he on the subject- Water in the 
lam])s — if it had been only water— had set up the <lisease to which Mr. Paterson 
had referred ; and if it was excluded it did not go on. 1'he only thing which he 
himself had venturi'd to suggest had been that cancer might be a catalytic growth. 
The cells misbehaved and formed .structuri's under som(‘ catalytic action. 'Fhe 
point, howa'viT, was too vague in his mind at the moment for him to ])ursue it. 
It was very important lor people to get to the root of these diseases, and an\' 
suggestion should be tolerated as a clue to research. The audience that night 
had had an example of the researches w'hich were at pri‘sent going on. It was 
wonderful what facility for research was forthcoming when practical applications 
began. When applications to i*ngineering purposes were possible things were done 
on a scale unattainable tiy the physicist alone. W hen applications to medicine 
were possible, funds were lorthcoming and apparatus was made much more 
convenient than those amateur things which were used in a laboratory. So it 
was possible to give a lecture like that which had been delivered that evening and 
W’hich had covered so wide a field. 

The proceedings then terminated. 


NOTES ON BOOKS. 

Charlls Letts s bvX<nxEi:Ks’ Diary. JCdited by J. F, Dodsworth. C harles 
Letts and Co., Southwark Bridge Buildings, London. Price 35., or, in 
refillable case, 6.s. 

Messrs. Charles Letts’s Engineers’ Diary is one of the best diaries we have seen, 
not only for engineers, but for ordinary persons, since, in addition to more technical 
items, it contains a large (quantity of general information of a kind that is useful 
to everybody. In addition to the diary proper, there are 32 pages of technical 
and general information, and also a number of blank pages for memoranda, 
addre.sses, etc. The diary is printed on thin paper and is barely more than a 
quarter of an inch thick, so that it may be carried in the pocket very convenient!)'. 
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The Structure of an Organic Crystal : Fison Memorial Lixtcre, 192S. 
By Sir William Bragg, K.B.E., F.R.S., M.A., D.Sc. l.ondon : Longmans, 
Cirecn & Co., Ltd. is. (^d. net. 

In the Fison Memorial Lecture for 1928, Sir William Bragg gives an outliiu' of the 
way in which X-ray methods have been used to investigate the groupings ol atoms 
whicli occur in the com]ilex crystals of organic substances. 

Commencing with a description ol crystalline comlitions m geiu‘ral, and pointing 
out that whatever results ma}' be obtained will probably ]»e \(Ty largely applic.ible 
also to the liquid and viqiour states, the hrtnrer proceeds to a \ erv bind account 
of the manner in which the crystal lattice gives nsi’ to the well-known interfiTcnct^ 
phenomena in the X-ray beam, leading to regular concentrations ol eiu rgv m certain 
definite areas, and hence* to the familiar jiatterning on a photogra])hic i)lat'* siluati'd 
m the path of the rays. 

In tlie case of organic substances, saving only the \’ery simplest, the ( omplicatioii 
of the molecule is so great that the resulting ])attt'rn is too intricate to be fully 
interpreted in the present state of our know ledge ; but e\ cn so a quantity of x aluable 
information can lie obtainerl. ( )p(‘n-cliain compounds are at pri'sent mon* amenable 
than cyclic derivatives; but “ the (‘xperience gaiiunl in the study ol tlie chains, 
limited though it is, has increased the chance of success with the rings ; indeetl. good 
progress has been made (piite rt‘cenlh.‘' 

It is noteworthy that the results an* in entire agreement with theviewsol organic 
structure formulated long ago, from totally ditierent trams of reasoning, by organic 
chemists. This is riMlly most fortunate, as one h.irdly likes to think of tlu' war 
W'hich would have resulted if things had turned out otherwisi* ; and moreover the 
event contains a moral for tlie exponents of that school of thought which takes 
pleasure in the idea that oiu' has only to wait long enough 111 order to st*e the deimdi- 
tion of any conclusion arrived at by tlui scientific wairld. 

ft will not be long, however, iH'forc the X-reiy methods yield something more tlian 
mere conrinnalion. In their pn'sent infancy they cannot b(* said to do much more 
than add a number of details to tin* chemist’s picture ; but the work is ])roc(*ed- 
ing apace, and there can be little doubt that it wall aLhi(‘\'e lar-refiching re'^ults in the 
near future. 


(OKREC'TION. 

Ill tlie penultimate line of hjigiiieer-Captain j. ('. Brand’s remarks, ou ))age 
224 of the Jouvual dated January iith, m tlie discussion ol Sir Eustace 
Tennyson D’Kvncourt’s Paper on " h'uel for Sliijis,” “seven-sixths” should be 


read in place of “ seven-sixteenths.” 

MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monoay, January 21 , .Arrhitorts, Institute t>l 

Bntisli, f), Conduit Strcid, W’. 8 r.m. tntHism by 
Mr. Oswald P, Milm* on work suimutU-d for l*n/cs 
and Studentships. 

Automobile Knf,dneers, Institution of, at the Roxal 
Technical Coilege, (ilasKow. 7.^0 p.ni. Mr. N. 
Platt, “ Safely in Four-Wheel Hrakinc' Systems.” 
Fdectneal EiiKineers, Institution ot, at the t'uiversity, 
Liverpool. 7 p.m. (ieneral Distussion on ‘‘The 
Anticipation of Demand, and the Eronomn Selection, 
Provision and Layout of Plant with introductory 
papers by Captain J. M. Donaldson ("Power 
Systems”) and Mr. J. G. Hines (“Telephone 
Systems ”). 

At the University, Edmund Street, Birmingham. 
7 p.m. ('aptain " P. P. Eckcrslev, Eei.ture ou 
” Wireless.” 


(ieogr.tpliu al Souilv, at the ,L<dian iiall, New I'otnl 
Stm-t. \\ . <*'. u> p.m. Mr. J. K. ICikei, “ *lhe 
iVorthern NVw Ifehride^;.” 

Met hamcal }ingineer‘., Institution t>l, Stoie\\s (iate, 
S.W. 0 v> p.m. Mr. H. R. Sket- li, “Engineering 
Insurance.” 

At the Men haul V enturers’ Tet linu al C ollege, Bristol. 
7 p.m. Di. If. I. (iough, “ Recent Dexelopmenls in 
the Study of iMtmue of MalonaJs.” 

Swiiiry I.ecture, at the Royal College ttf Science, South 
Kensington, S.W’, p.m. Di. R. Camplicll, 

"Mountains and their Origin: Lecture VIll -The 
Alps ” {continued). 

Uiiivorsitv t)f London, at Universitx College, Govior 
Street. VV.C.i. 2 p.m. Mr. Noiiuan H, Ra'nes, 
" The Historical Background ef Hebrew Prophecy.” 
At Ihiiversity College, Gtiwer Street, W.C.i. 
4.15 j'.m. Prof. L. M. Brandm, “le Merveilleux 
dans la I.ittt r.iture ilu moyen Age.” 
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At Lniv'oi-silv C'o]leKP» Gower Street, W.C. 5 p.tu. Mr. 
P. Crowden, "Fatigue.” (Lecture U.) 

At t'mversity College, Gowei Street, W t.z. 
At s-jo P.«t. Prot, K. \\\ Chambers, Sources ot 
Anglo-Saxon TTistory.” (Lecture II.) 

A'ict(»ria Institute, at the t'entral Hall. W estimn.stet , 
S.W . 4, to p.ni. Rev. Charles Cooper, " Pieuou'- 

SUmes of the Bible.” 

TirisDAV, Janijaky 22.. Civil Engineers, Institution ot. 
Great George Street, .S.W. b p.iii. Messrs. J. H. 
Kvde and H. K, Lintern, “The Vibrations ot Hoad.- 
and Struetures,” 

Electrical ICngmecrs, Institution ot. at 17, Alliert 
Sejuare, Manchester. 7 p.in. General clist ussion on 
“ The Anticipation oi Demand, and the Ke^nmnn 
Selection, Provision and Lavoul ol Plant,” with 
introdnctory papers by ( aptain J. M. Donaldwn, 
(“ Power Svstc'ius ”) and Mr. J. G. Hines (“ fedephont 
Svstc*ms ”). , ,, 

llluiuiiiating Engineering Societ\, at the Home Othc*. 
liidusUia! Museum, Horseferry Road, VVestnuristec , 
S.W. o.jo p.m. Di. L. ( . Martin, “Colour and it- 
Vpplif atmns.” 

Konian Studies, Societv for the Pioniotiors ot, at 
Buiiington House*, W. .j.yi p.in. Mr. S. N. Mille- , 

“ J'he \’ork F:.\cavatioiih of igjO-io-’M ” 

Koval Institution, 21, Albemarle Strec-t, W . ws p.io 
Dr. I*. A. 1 -rec‘th, “Critical Phenomena :n Saturd'.*! 
Solutions.” (Lecture. II) 

WrD^lst»A^, Ianuary 2^. . Automobdi i ugmerr.-, 
Institution ol, at the baieiueeis’ t lull. .Main liestc r 
7 p.m. Mr. M. Platt, “ Safeli in I'onr-W heel Braku.j 
Svstems.” 

British l inpire I’roduceit* Organisation, .ct tin Ro\ax 
S ocir 1 Y cn< .Arts, Adelphi, \N'.C. .t. jo p.m .Addre'.> 
on lood Products ot the l-aupirc • (i) Mr. J(ihi< 

Gilliat, “ Empire (.oflei* liulustis' ” ; (2) Mi. Au* Ikt 
W arner, “ Cix'oa in the British banpire.” 

Cicological Society, Buiiington House, >> p.iu 

(r) Di. A. Jowett and Prot. Dr. 1 . K. Chaiic '.worth, 
“The Cilacial GeeJogv ot the Dorhyshue Dome and 
tlie Wc-stern Slopes of the Southern Pennine-”: 
(.•’)*Prof. Dr. 1 . K. Charleswoitii, “'I he South W .des 
End Mciraine.” 

Literature, Royal Societ> ol, 2, Hloomsbutv.Squ.i* W i . 

s p.m. 

Swinev Lecture, at the Koval t.(*llege oi .Scieii'e. ^ ,iili 
Keiisingtc^n, S.W. “^.jo i>.iu. Dr. K, ampbell. 
“ Mountains and their Origin Le< tuie JX .AncieJit 
Foldei (I'oldcd) Mountains.' ’ 

United Sctvico Institution. W Inteh.ill, S.W ; p.:n. 
Brigadier B. D. I'lslui, “ The Tianiing ot the K.g.- 
nicMital Olticer,” 

Umveisitv of London (London Sc.luiul of J.c ononuu.'-;, 
at C'iieshain House, iv>, Regent Street, W. 0 i»m 
Mi. W, Sansom, “Ottice Routine to Lc-dger F*i/stm.. 
and Balancing in a Model Othce.” 

At the Royal School of Mines, South KerisUigion . 
S.W, 5.;^o p.m. Di. Andrew' Mctame, “Si.jin 
Applications of Phvsi< ,il themistrv to Steel Maeii- 
facturc." (Lc*cturel.) 

.At the Sc.hool of Oriental Studies, 1 inslmrv (an n-., 

. s.iS p.ni. Sir Thomas W. .Arnold. “ The Old 
and New 'I e&taments Mushin Keligiou- Art ’’ 
(Lecture 1 .) 

At University College, Gow’er Street, W ,< . 

T p.m. Dr. Camillo Pelli^zi, “ La Uti i df 1 
Paradiso.” (Lecture 1 .) 

At University College, Gower Str<*ei W , 

5 p.m. Dr. A. S. Parkes, "The- I'ln-a 
Repiuduetion.” (Lecture II.) 

At Univiirsitv College. Gower Stree', W< t. 

Sjo u.itt. Mr. J. H. Hehveg, “ The Reiiai-s-.aii' e 

Period in Danish History and Litc-ratun*." iLe- tun 

n.) 

At University College, Gower Street, W L ' 

5.30 p.m. Prof. P. G-\l, “The Histopcid Ba< k- 
ground : Dutch Art in its relatioti to Dm- h So. ipt, 
and Civilisation.” 

TnuRSUAY, January 2.1 . .Aeronautical ScKuet*. at St 
f-rmin's Hotel, Westminster, S.W. 7. p.iu. 
Infomial Discussion on “The Comuiession Ignition 
Engine for Aircraft : Wmg-Corrmiander G. B, Avte- 
(“ (lompression Ignition Engine") and ‘ aptan. Ct 
W illdimon (“ Petrol Frigine.”), 


Antiquaries. Society of, Burlington House*, W", tt.30 p.tn. 

Electrical Engineers, Institution ot, Savoy Place, W.t . 
ft p.m. Messrs, Johnstone Wrichl and C . V\ . Marshall 
“ The Construction of the Grid Transmission Svsteni 
in Great Britain.” 

Roval Institution, 21, Albemarle Street, \V. p.m. 

Mr. Gordon Home, “ Roman London.” (Lei ture IIJ 
Uiinersitv of London, at Bedford ColU*ge fctr Women. 
Regent’s Park. N.VV.i. 5.15 p.m. Mr. W. iVrceval 
A etts, “ C biuc'se Arehitcjcture,” 

At King's Collegi’, Strand, W .f . 5.J' p.ni. Mr. 

A. 1 '. \Ie\eiidorfl, “ Piiblte bnianee n Eastern 
Imrope," (Leelure 1 .) 

At 40, 'J'orrington .Squart*. W.C. “i.jo p.m. Dr. 
Julian Ko/v.rmowski, “Renaissance lAilaiid ” 
(Lecture 1 .) 

At the Roval Sc liool of Mirie<5, South Kensingdon , 
^.W. ^.yt p.m. Dr. Andrew Met aiiee, “ Some 
Applications of I’hvsieal t hemistiy to Steel Mami- 
factiire.” (Leetun* IL) 

\t the School of Oric'iital Stiidie--. biiisburx ( ircii-. 
ILC, 5.1 'S pm. Sit Thomas W. Arnold, “ Ihe Old 
and New Testaments Muslim Rehgiou'- Ait.” 
(Lecture H.) 

At Univeisitv ('ollegc*, Gower Strc'cl. W.(.r, 

5 pm. Dr. 11 , H. lag “Tlie ( iieinistn of Some 
Natural Dings.” (Lecture 11 .) 

At University College, Gowt'r Slnet W (.1. 

p.m. Dr. K. ). Luclfoid, “ Cvtologv m Kelatnm to 
Phvsiological Ptoccssos.” (L<*c'ture 1 .) 

At Univc'rsitv tollege, Gower Str<*et, W.V.j 

S 30 p.m. Prot. F. l‘oUard, “ t .'trdmal Wol.el< \ ” 
(Lc*c ture III ) 

Victoria and Alheit Museum, South KeiiHiigion, S.W, 

5.30 p.m. Mi. W. G. Constable, “ Duti h 1 ainUi ape ” 

1 \M VRV 2^ Ideitrnal Liigmeei", iii--t'tution 
of, at the Gaittv rhc*atie, Dublin, j p.m Mi, I.l. B, 
Atkinson, “How P'lei tnc itv does 1 hlte;'- ’’ flmiadav 
Lee till ('.) 

Jnnioi Institution of Lngiueers, Vn tona Stioii, 
S.W. 7,10 pm Mr. M. ). Melarthv “ Noti - on 
Wuric bc-, Deriuks and otlier Lifting Appliaine- used 
in .Modern BmUling t onstruetkm.” 

.Meebanual EnginecT-., lustitiUion ot, Sioov’- ilau*. 
S.W. 7 p.m. Ml. ). E. I ea, “ Measnivmt ill otc<».tl 
Suptilivs m Sni.ill or Laigc* (Juantities ” 

Phvsual SocKtv, a1 the Imoenal (ollegc ot S» leiuc and 
Technolcigv, South Keusineton, S.W s pm. 
(x) Ihcd. G. Wriion Bovs, “A bu.sed (Juait/ Peiidulmn 
Rod for f locks ” fg) Mr. G. W. Siittoii, Me thod fot 
theDetf*rinmalii)n of tlie F'.qutvaJenl Rc*smt.uicv ol.A’i- 
Condensets .it High Fieciuem n-s.” []) Mi. f 

Hartshorn, “ Ilu* Mea-uiernent ct the Anoch (mail 
Imoc-danc:e'. and Mutual < oiiductances of I hermionu 
Valves.” 

Roval Institution, 21, .Albemarle Streoi, \t . o j'.m. 

lYcM. A. ( Sew. lid, “ Ihe Vegetation ot ttreenland.” 
Svvmev Lv( tno , at the Roval t ollege of S( lemr, South 
Kensington, S.W, 5.^0 p.m. Dr, R l aiupfx*!!, 
“ Mount. ini', and tlieir Origin* I.ertuie \ .Viimcdi 
F cilded Moiintains” {rotilmitrd). 

Transport. Institute ot, at the .Aclelplu Hotel, I iverpoi*’ 
b.ju p.m. Mr. ( , ( . Taylor, “ riie Rc*asons ol 
Development ot Rixul Transport in Rc^teiii A ear-," 
Umveisitv of J-onrIon, at King’s Cbll(*ge, Stianci, \UC . 

1.30 p.in. The Rev. Principal J. Oman. D.l),, " 1 lie 
Study of Religion : Lecture III - Problems." 

.At the London Sv’hoc.>l ol Eeonarnic s, lloughtcai Street 
W.C. 2.30 p.m. Dr, W. Rose, ** (iennan Lib* and 
Literature fiom 1770.” 

•At the School of Oriental Studies, Finsbuiv' (inns, 
IL( . 5.1 «) p.m. Sir Thomas W. ArncMd, " Ihe Did 

.uid New Testaments in Muslim Religious .Ait " 
(L(‘r(ur<- HI.) 

.At Uiiivc-rsitv (killcge, (iow'er Stieet, W.C.i. 
•S p.m. Mr. C. F. A. Pantiii, “ ( ompaiat’v c 
Phvsiolcigv," (Lecture. II.) 

SviURDAV. fwuAKv 26 . . L.C.C. 1 hc Honiiman Museum 
Forest Hill, .S.E. 3.30 p.m. Mr. H. Harcouii, 

“ The i.un* of India.” 

Koval Institution, 21, Albemarle Street, W. 3 p.tn. 
Monsieur E. C amiuaerts, “ Flemi-.h and Belgian Art- * 
The Landscape.” (Lec ture If.) 
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NOTICES. 

NEXT WEEK. 

Monday, January 28tli, at 8 p.m. (Cantor Lecture.) C. H. Lander, 
( .B.E., I)..Sc., M.Inst.C.E., F.Inst.P., Director of Fuel Research, Department 
<it Scientific and Industrial Research, “ The Treatment of Coal.” (Lecture II.) 

Wednesday, January 30th, at 8 p.m. (Ordinary Meeting.) George 
I'LETCUER, M.A., F.G.S., M.R.I.A., late Member of the Water Power Resources 
(Ireland) Committee, “ The Shannon Scheme and its Economic Consequences.” 
Sir Dugald Clerk, K.B.E., D.Sc., F.R.S., Past Chairman of the Council, will 
preside. 


SWINEY PRlilfe. 

A meetmg of the adjudicators of the Swiney Prize, appointed under the will 
of the late Dr. George Swiney, was held on Friday, January nth, at the Royal 
( ollege of Physicians. Sir John Rose Bradford, K.C.M.G., C.B., C.B.E., M.D., 
D.Sc., F.R.C.P., F.R.S., President of the Royal College of Physicians, was in the 
Chair. The Chairman reported that the Committee appointed by the Royal 
College of Physicians had examined the works submitted for the prize and were 
unanimously of opinion that the prize should be awarded to Sydney Smith, M.D., 
Regius Professor of Forensic Medicine, University of Edinburgh, for his work 
“ Forensic Medicine.” 

On the motion of the Chairman, seconded by Mr. A. A. Campbell Swinton, 
F.R.S,, it was thereupon unanimously resolved : " That the Swiney Prize be 
adjudged to Sydney Smith, M.D., Regius Professor of Forensic Medicine, 
University of Edinburgh, for his work ‘ Forensic Medicine.’ ” 
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COUNCIL. 

A meeting of the Council was held on Monday, January 14th. Present : — 
Sir George Sutton, Bt., in the Chair ; Sir Charles H. Armstrong ; Lord Askwith, 
K.C.B., K.C., D.C.L. ; Mr. Llewelyn B. Atkinson, M.I.E.E. ; Sir Charles 
Stuart Bayley, G.('.LE., K.C.S.I. ; Captain Sir Arthur Clarke, K.B.E. ; Sir 
William Henry Davison, K.B.E., D.L., M.P. ; Sir Edward Gait, K.C.S.I., C.I.E.; 
Sir Alexander Gibb, G.B.E., C.B. ; Rear-Admiral James de Courcy Hamilton, 
M.V.O. ; Mr. John S. Highfield, M.Inst.C.E., M.I.E.E. ; Col. Sir Arthur 
Holbrook, K.B.E., M.P. ; Sir Herbert Jackson, K.B.E., F.R.S. ; Major Sir 
Humphrey Leggett, K.E., D.S.O. ; Sir Philip Magnus, Bt. ; Sir Reginald A. 
Manl, K.C.I.E., C.S.T. ; Sir Richard Redmayne, K.C.B. ; Mr. James Swinburne, 
F.R.S. ; Mr. Alan A. Campbell Swinton, F.R.S. ; Mr. Carmichael Thomas, and 
Lt.-Col. Sir A. T. Wilson, K.C.I.E., C.S.I., C.M.G., D.S.O., with Mr. G. K. 
Menzies, M.A. (Secretary), and Mr. W. Perr}^ B.A. (Assistant Secretary). 

A resolution ot sympathy was passed on the dt^ath of Sir Henry Trueman 
Wood, M.A., fonnerly Secretary of the Society and afterwards Chairman of 
the Council. 

The following candidates were duly elected Fellows of the Society : — 

Aggiinan, Jacques N., B.Sc., Angora. Turke}'. 

Bailey, Corneliu.s Oliver. M.D., Dallas, Texas. U.SA. 

Barrow, G. C. R., London. 

Blyth, George Edward Kevin, Ph.D., B.Sc., F.C.S., London. 

Bousfield, Arthur, B.A., M.J-)., London. 

Britain, Frank, London. 

Budd, Herbert Ashwin, A.R.C.A., R.O.L, London. 

Cadbury, Miss Dorothy Adlington, Bourn ville, Birininghain. 

Child, Stephen Ambrose, M.A , B.C.L., London. 

Christopher, James, Wetbank, Transvaal, S. Africa. 

Cross, A. J., Bombay, India. 

Davies, Rev. W. Tudor, West Wickham, Kent. 

Fairfield, Commander l^crcy, R.N.K. (retd.), London. 

Fairhurst, Licut.-Colonel James Asliton. T.D., M.A., J.P., Newbury, Berks. 

Ferrier, Henry T., Thornton Heath, Surrey. 

J^'oxton, William, London. 

Giles, Godfrey, London. 

Girgis, Girgis Ibrahim, Port Tewfick, Egypt. 

Haralampides, Michael Kleanthous, Paphos, Cyprus. 

Hawken, Captain Cyril Charles Hamsworth, Bickley, Kent. 

Kora, Popatlal Dahyabhai, Dharampur, India. 

Lambert, Walter, Montreal, Canada. 

Lyndon, Lamar, New York City, U.S.A. 

McElhanney, T. A., Ottawa, Canada 

Millett, Captain J. L. Vivian, London. 

Naudain, Willis A., Wilmington, Delaware, U.S.A. 

Nelson, Fred N., London. 

Sinclair, Francis Richard, Belfast. 

Wiles, The Right Hon. Thomas, P.C., London, 



Jan. 25, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 269 


Sir Frank Warner, K.B.E., was appointed to represent the Society at the 
Centenary celebrations of L'Ecole Centrale des Arts et Manufactures, which are 
being held at Paris in May. 

Preliminary consideration was given to the award of the Albert Medal for 1929. 

The Report of the Joint Committee of Royal Society of Arts and the Royal 
('ollege of Physicians recommending the award of the Swiney Prize to vSydney 
Smith, M.D., Regius Professor of Forensic Medicine at the University of 
Edinburgh, was approved. 

The arrangements for the Jatter part of the session were considered. 

A quantity of financial and formal business was transacted. 

SEVENTH ORDINARY MEETING. 

Wednesday, Januakv ibth, 1929. Dr. M.\R(.aket I'isjiendkn, D.Sc., 
F.lnst.P., of the Fuel Research Division, Department oi Scientilic and Indus- 
trial Research, in the Chair. 

A Paper entitled " The Domestic Smoke Prol)lem~ a l^ractical Solution,’' was 
readl)y Professor Charles R. Darling, A.R.C.Sc I., F.I.C., F.lnst.P. The 
paper and discussion will be published in the Journal on JHd:>ruary r5th. 

CANTOR LECTURES, 

Monday, Jani ary 2i.st, 1929. Dr. R. Lhssin(;, Fh.D., F.C.S., in the 
( haT. Dr. C. H I.ander, C.B.E., D.Sc., M.Inst.C.E., F.lnst.P., Director 
of Fu(d Research, Dep)artmcnt of Scientific and Industrial Research, delivered 
the first of his ('ourse of three lectures on “ The Treatment of Coal." 

fhe lectures will be published in the Journal during the summer recess. 


PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

BIOLOGY AND REFRIGERATION. 

By F'ranklin Kidd, M.A., D.Sc., 

Principal Assistant at the Low Temperature Station for Research in Bio- 
chemistry and Biophysics. (University of Cambridge and Department of 
Scientific and Industrial Research). 

LECTURE I. Refrigeration in Nature. 

[Delivered izth November, 1928), 

The Subject. 

In Refrigeration there are perhaps three main divisions of interest First, 
there is the engineering aspect ; the mechanical production of low temperatures 
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in theory and practice ; the properties and uses of insulating materials ; the 
design and construction of refrigerating plants for various purposes. Secondly, 
there are the manifold uses to which the mechanical production of cold for 
the control of temperature and humidity are put in the manufacture of com- 
modities, when at some stage or other of the process accurate control of 
temperature or humidity is of importance. 

Lastly, there is that aspect of the subject in which we are concerned with the 
reaction of perishable food products, of plant and animal origin, to low tempera- 
ture and to such other environmental controls as can be a])plied before, during, 
or after storage. It is with this aspect of the subject that we shall mainly bo 
concerned in these lectures. 

So much for our topic in general, but before going further, may I draw your 
attention to an antithesis which exists between science and industry, between 
knowledge and practice. It is an antithesis of motive in the human mind. 
When the interest is in industry, success in industry is the measure of achieve- 
ment, and there can be but one criterion applied to knowledge: — Is it of any 
use ? When interest is in knowledge, the goal is an abstract one. Satisfaction 
is not related to success in practical affairs. It lies solely in achieving a wider 
and more unified understanding of the nature of things. 

From the Point of View of Industry. 

There are thus in our subject two entirely different approaches, which, 
however, subtly interlock. 

There is the practical man s approach. Here we start with the elementary 
knowledge acquired by human experience that food products will keep better 
in cool weather than in warm, and we apply mechanical refrigeration which 
will give us a cot)! environment. We make the environment as cold as we can, 
with the broad distinction, based on common knowledge, that you cannot 
usually freeze a living plant without killing it and destroying its obvious 
properties ; while dead carcasses can be frozen without altering in any striking 
manner the condition of the product. 

When, however, these broad conclusions from general experience are applied, 
minor difficulties are met with and modifications in practice are-developed as 
the result of more intensive experience. For example, complications arise 
from massing products together in the most confined space possible. Questions 
arise as to what is precisely the most efficient or optimum temperature at which 
to store various products. Freezing is found to have different effects on the 
muscle tissue of different animals. 

Nevertheless refrigeration as a method for food preservation has been one of 
the industrial successes of the age. The number of products commercially 
handled under refrigeration is constantly increasing, and practically all the 
possible means by which cold can be applied have been tried, e.g., by forced air 
circulation, by simple exposure to cold pipes and by immersion in pold liquids. 
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From the industrial point of view, therefore, there is to-day concreted, felt ' 
were, round the simple fact that products are either chilled or frozen, a mass^i^S 
technique varying in detail according to circumstances. The technique in^ 
any case is generally not an ideal one, but the best working compromise at 
present known, considering the vast number of variables usually attaching to 
any particular case. 

The first possible method of approach would therefore yield a descriptive 
text-book in which particular products, producing centres and trade routes 
would be dealt with in turn ; describing first what had emerged from empirical 
trials as to ideal treatment, and secondly the actual technique employed 
commercially in the stores, railways and markets. 


From thk Point of View of Science. 

The other method of approach is that of the scientist. The biologist is 
concerned with the properties and behaviour of living organism. He attempts 
t(; describe in terms of physics and chemistry the sequence of growth, maturity, 
senescence and post-mortem decay. His object is to establish the laws by which 
behaviour is regulated in relation to environment and heredity. 

From the biological point of view wc can say at once that the fate of a food 
l^roduct must depend in the main on three variables — its racial cliaracter, its 
pr(i-storage nutrition and the temperature during storage. There are of 
course other storage factors such as humidity, the composition of the atmos- 
])hcrc, mechanical accidents of treatment, handling, etc., but these three are the 
most fundamental and important. You will observe they are all factors under 
liuman control. 

\ 0X1 will observe also that, at the outset of any scientific study of refrigeration 
irorn the biological point of view, the field is extended to the pre-storage 
conditions, which determine the inherent nature of the product when it first 
comes into contact with refrigeration — its inherent vice " or virtue. 

Refrigeration in Nature, 

An interesting introduction to the study of low temperature effects upon 
plants and plant produce is to be found in the great field laboratory of nature. 

Let us consider the striking phenomenon of winter hardiness in plants. 
The broad features of the phenomenon arc simple. Plant life as a whole 
possesses no heat regulatory mechanism or means of locomotion and is at the 
mercy of the temperature conditions of its environment. We find certain 
plants existing at temperatures many degrees below the freezing point of water. 
The leaves of evergreens during the severe conditions of a northern winter in 
Canada or Norway survive many degrees of frost. On the other hand there are 
many plants which cannot withstand freezing temperatures at all. Such 
forms are especially common among species adapted to growth in hot countries. 
We may, therefore, set ourselves the . problem of ascertaining what special 
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properties are associated with the power of resistant forms to survive and 
preserve their living protoplasm intact when ice is formed in the tissue, or 
alternatively, what it is associated with ice formation which so easily kills non- 
resistant forms. 

Allied to this phenomenon of the capacity or lack of capacity to tolerate 
freezing temperatures is the interesting fact that many plants cannot tolerate 
for long low temperatures, even when they are above the freezing point. 

The Economic Significance of Winter Hardiness. 

Owing to its greater economic significance the subject of winter hardiness or 
frost tolerance has received up to the present the most attention. 

To producers the winter hardiness or cold tolerance of their trees and crops is 
often a matter of critical importance. I.et me take two examples, cereal crops 
and fruit trees. In Canada and the United States they speak of test winters. 
Such were those ending the years 1872, 1884, i8()8, 1917 in the North west, and 
in addition to the above also 1876, 1895 and 1903 in the Fast. During the.se 
test winters damage to fruit trees was often widespread and disastrous. After 
the severe 1906 winter a survey of 950 orchards in Maine showed 24,000 trees 
killed outright out of a total of 443,000, that is, about b per cent. As many 
more again were injured.^ 

The growers of the two staple crops, lucerne or alfalfa and wheat, the one of 
fundamental importance to the livestock industry and the other for the supply 
of bread, are faced in tlie northern parts of the U.S.A. and Canada with the saira^ 
problem and hazard as the fruit growers — the probltmi of obtaining winter 
hardiness in their crops and the hazard of loss by winter killing. Winter 
killing is practically the only factor which limits the growing of winter wheat 
in the northern regions. It is not surprising, therefore, that a considerable 
amount of attention has been paid, especially in U.S.A, and Canada, both to 
the theoretical and practical aspects of this subject of winter hardiness. 

Frost Tolerance Artificially fNDucED. 

As soon as we begin to examine carefully in particular cases the reaction of 
various plants to the natural refrigeration of nature a number of generalisations 
come to light. We find in the first place that many plants Jwhich are 
immediately killed after even the mildest exposure to frost when such exposure 
overtakes them suddenly, as when removed from a warm greenhouse, can 
nevertheless withstand quite severe freezing conditions if they are educated 
to them by stages through intermediate temperatures. This is the process 
which growers term hardening. Withholding water from the roots for a period 
produces similar results. 

A single experiment out of many carried out by Harvey in 1918 may be 
quoted, especially with reference to the effect of low temperature in inducing 

*^Morse, W. J. Ague, Stat. BuL, 164, 1909. 
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cold tolerance.® It is sufficiently striking. Harvey took two lots of young 
cabbage plants, grown in a warm bed. One lot he placed at a low temperature, 
3'C., or about 38°F. The other he kept at i8°C. or about 70°h\ Then at inter- 
\'als ho took specimens from each of these lots and exposed them to extremely 
severe freezing conditions for half-an-hour. The result was clear cut. 
The plants removed directly from the warmth to freezing conditions were 
without exception killed. Of the plants which had been allowed to harden 
<luring 5 days at 38" F., all survived, though exposed to the same degree of 
frost for the same length of time, and although in this exposure they had been 
frozen stiff. 

A(iK AND FhoS'I ToLERANCK. 

Again on the whole it may be said that the younger the tissue, the more 
al)lt‘ it is to survive exposure to low temperatures and the formation of ice. 
Perhaps 1 may remind you here that plants as distinct from animals are 
[)(‘reimially young. They possess growing points, masses of undifferentiated 
<rlls rich in protoplasm, which, by continued multiplication and subse- 
(juent differentiation, build uj) what is in essence an infinite series of repeated 
parts, each part j)artially and sometimes wholly. aft(‘r a certain stage, inde- 
pendent oi the series as a whol(‘. In any plant, therefore, there may thus be at 
the .same time tis.sues and cells at the two extremes of the life cycle ; some 
essentially as youthful as the products of the first division of a fertilised egg 
cell ; others on the point of death, wonderfully modified in appearance and 
form afttT a life of stressful experience. 

Here then is an observation made categorically by Martin of the Bureau of 
Plant Industry of the U.S.A. after a very thorough study of the comparative 
hardiness of different wheats.'* “ The crown is the most hardy portion of 
the wheat plant above the surface. Young leaves are more hardy than old 
h'avos and the bases of leavTs (i.e. the youngest parts) are more hardy than the 
tijxs/’ Or again there is the conclusion reached by Winkler after a long series of 
experiments with plants in freezing mixtures both during summer and winter.^ 
" The youngest leaves of evergreens are more cold resistant than the older. ’ ' The 
natural life of the leaves of the evergreens, as you know extends to three or 
four years, so that the.se leaves afford convenient material for studying the 
problem of age and cold resi.stance in -plants. The great cold resistance of the 
embryonic cambium tissue as compared with the wood or bark in dormant trees 
has been frequently noted and accounts for the recovery of trees after severe 
injury.-' 

The influence of frost tolerance may be obscured owing to differences in the 
state of dormancy in tissues of different age. 

®Harvey, K. B. Jour. Agric. Jiesearch, T5, iqiS. 

J. H. Jouv. Agric. Research, 35, IQ27. 

^Winkler, A. Jahrb.fnr Wissenschalt. Uot., 52: 4O7-306. 10^3- 

Chandler, \V. H. Mo. Asrir. Exper. Stat. Research JiuL, 8, 191 ^ Proc. Am. Soc. 
ifovt. Set., 1918. 
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Dormancy and Frost Tolerance. 

Another generalisation of interest and significance is that dormant, as opposed 
to active tissues, are far more hardy. The rest period in plants, in which 
young as well as old tissues equally participate, is a very interesting pheno- 
menon. It has been studied most in the case of woody plants whose natural 
habitat is in the temperate zones, and in the case of seeds. Rec^ently in the 
Missouri Agricultural Experimental Station some 300 species of \y:oody plants 
were submitted to very thorough investigation with regard to this point. The 
phenomenon is briefly this. As Autumn advances there ensues a slowing 
down of cell activity. The causes which induce this resting stage are not very 
well understood, but, in general, experiment and observation point to two main 
conditions which arc effective, (i) drying, that is to say the withholding or 
removal of water and (2) exposure to temperatures which are low but above the 
freezing point. One may note that the two conditions which are broadly 
associated with the induction of the dormant or resting state are identical 
with the treatments, well known to growers, which are used to harden plants 
when they are transferred from hot-house conditions to the open and to the 
liability of exposure to frost. 

There is, however, much evidence of an inherent periodicity in plants, in 
alternation between rest and activity. Equatorial regions with uniform 
temperatures present the phenomenon of plants, some in the resting stage while 
others are in growth. Sometimes, even on the same tree, one branch may be 
resting, while another is in active growth. 

When once the dormant condition is established, it is not broken merely by 
establishing artificial spring conditions, for example, by bringing cut branches 
or whole plants into the green-house. 

In the Missouri investigation 300 species of woody plants were found to have a 
definite rest period, and it was, moreover, clearly shown that the length, onset 
and intensity of the rest period were (as judged by the intensity of measures 
needed to break it) definite racial characters distinguishing varieties and species. 

Numerous observations appear to establish definitely the main- 4 :hesis that 
tissues are better able to withstand freezing temperatures when in a dormant 
state, and the following figures illustrate the progress and magnitude of the 
phenomenon. 

Some experiments of Chandler and of Strausbaugh are interesting. Chandler 
estimated first the relative cold tolerance of a number of peach varieties by 
studying the percentage of buds killed in the severe winter of 1905-6. In the 
following year he took shoots in the winter and estimated the number of buds 
Which could be forced into development at different dates. There appears 
from his results a rough parallelism between the stability of the resting state 
in different varieties, and the degree of resistance to severe winter conditions.* 

•Chandler, W. H. Mo. Agric, Exper. Slot. /?«/., 7.4, 1907. 
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^ urv V, IS based the shoots were cooled in a 
refrif^erator at the rate of 3"* C an hour and 
exposed 3 hours to the test temperatures. 
The temperature was then raised at the rate 
of 5'" C. an hour and shoots after thawing 
examined for injury. (Hildreth.) 



Fig. 2. — Winkler’s Summary of his 
expernnents carried out with the 
shoots of a large number of different 
species of deciduous trees. 

1'he curves represent the seasonal 
variation in the depth of freezing 
required to kill in a typical case, 
i.e., l^opulus mgr a. Cooling time 

I to 3 hours : duration of exposure 
Q to II hours. 


Variety. 


Percentage of buds winter- IVrcentage of buds which 
killed. could be forced into growth 

on December 22 nd. 


39-7 ! 40 . 7 % 


2 

44-.^ 

1 6-7 

3 ! 

.51-2 

1 13-0 

4 1 

50.6 

8.7 

5 ' 

7Q.I 

86.7 

6 i 

1 

78.9 

1 

65-7 


Strausbaugh on the other hand took plum twigs from varieties known to be 
hardy and from others known to be tender and found that while he could 
force the latter into growth and flowering during the winter, the former 
did not react.’ 

Nutrition and Frost Tolerance. 

Let us turn next to the question of nutrition. Can any generalisation be made 
as to the effect of particular factors in nutrition upon capacity to maintain the 
structure of the living protoplasm intact in the face of extreme cold and ice 
’Strausbaugh, P. D. Bot. Gas,, 71. 1921. 
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formation ? Can wc even say that nutrition has any effect at all upon this 
property. Unfortunately I cannot point to you any actual experiments bear- 
ing upon this issue, but there are certain observations which are interesting and 
suggestive. 

For example it has been noted by many and put on definite record by Macoiin, 
that fruit trees are much more susceptible to frost damage after a heavy crop, 
than when they have borne no fruit the previous autumn. I give you one of 
his ob.ser vat ions. “ Of fourteen trees, the eight which bore a medium to good 
crop in 1917 were killed or badly injured while the six which had either a light 
crop or no crop at all, came through in good condition.’'** 

Pruning and manurial practices very definitely affect winter* hardiness. But 
here the effects, as shown in Nature’s laboratory, are difficult to unravel because 
of the effect of these treatments upon the onset of the resting state independently 
of any effect they may have on the capacity to withstand specific temperatures 
at specific stages in rest or activity. Looked at from the horticultural point of 
view, which is the one from which these phenomena have been most studied, 
fruit trees according to the di.strict they are growing in are either more in 
danger of frost in autumn before they have entered their rest stage, or more in 
danger in spring from the fact that the natural term of rest ends before frosts 
severe enough to injure arc over. Variations in natural conditions or artificial 
treatments which come under nutritional factors and which favour winter 
survival are generally believed to do so by either jiostponing or accelerating 
the onset of the rest period. 

Rack and Frosi Tolerance. 

The last general feature to be described with regard to winter hardiness is 
the influence of race. You understand of course the contrast between fruit 
trees of any given variety and a species such, for example, as the oak. All the 
trees of any given variety of fruit tree are reproduced vegetatively by grafts 
from one original, and are, therefore, genetically, but a single individual arising 
from a single fertilised ovum. Within a species, however, every individual that 
arises from a seed, that is, from a fertilised ovum, is probably racially distinct in 
some degree from every other individual. 

The animal breeder or the breeder of plants propagated by seed is always faced 
with the difficult problem of fixing the strain. The fruit grower has generally an 
easier solution. He simply cuts pieces from his selected parent plant and gets 
them to grow either by sending out roots of their own or grafting them on to 
other already rooted plants. Though it is common with vegetables there are 
few fruits which are grown from seed. 

An interesting example which illustrates the range of genetic variation 
within a single species in relation to the property of winter hardiness may be 
quoted. Wentling, of the Department of Forestry of the University of Min- 

“Macoim, \V. T. Pioc. Am, Soc, Hovi. Sci., 1918, 
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riesota, collected native seeds of Querctts rubra, a species of oak, from the 
southern, central and northern regions of the natural distribution of this species 
in North America, and planted them all together for comparison in the northern 
region. They all made good growth in the spring and summer after planting. 
But the effect of the ensuing winter was clean cut. All the seedlings originating 
from Southern seed were killed, roots and tops ; those of central origin were 
killed to the snow line, w'hile those from the north were uninjured.** 

The result of this striking experiment may perhaps be due partly to the 
existence of racial variants as regards the time of onset and duration of the rest 
period, as well as upon racial variation as regards capacity for resisting cold. 

I'liat racial variants within a .species exist with regard to the specific capacity' 
of withstanding cold seems well established from much human experience and 
yast and costly experim(*nt with apple y^arieties. W'e can regard the many 
y aiieties of apples as racial variants within tlie specie's, is(dated or fixed by 
artificial propagation (eliminating the sex stagt^ of oy'um and fertili.sation). 
Among these y^ariants then' exists a wide and marked difference in the capacity 
to resist injury from frost. There is a northern limit to the cultivation of every 
v'aiiety. Certain Crab apples can jirobably pi'iietrate further to the north 
than any cultivated variety. The variation in frost tolerance bet vy'een different 
culth'ated varieties hasreciuitly beenck'aiiy demonstrated by artificial freezing 
tests in refrigerators. 

Brkhding and Selection for Sioragk Pkopekiihs. 

The fact that th(‘ capacity to withstand freezing tmnperatures is a genetic 
fac tor, may be of particular importance' in relation to cold storage, because it 
suggests at once the possibility of breeding and selection as a method of im- 
proving storage quality in many types of animal and ])lant produce. 

We shall see later that one of the most important .storage qualities in fresh 
fruits is their capacity to tolerate for long })eriods low temperatures above the 
freezing point, and that this quality also is inherited. More will be said on this 
matter in my next lecture. It will be sufficient for the moment to state that 
it is becoming increasingly clear that for living products there exist critical 
loy\TT limits of temperature, below w^hich they cannot be stored for any con- 
siderable period without depreciating in fiayT^air and condition, or even actually 
breaking doyvn and becoming inedible. 

Since so many of our commercial fruits are rejiroduccd and multiplied merely 
by subdivision of the bodies of individuals and not by the production of male 
and female cells and the growth of new individuals from fertilised oy^i, a word 
must be .said about the origin of new race variants in such cases. Many 
careful observations have definitely established tlie fact that permanent bud- 
\'ariants, that is somatic racial mutants, do arise occasionally and that in 
•"^ome species they arise and arc arising much more frequently than in others. 

‘‘Dorsey, M. J., and Tiushnell, J. W. Proc. Aw. Soc. HorL Sci., i<)20. 
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If such mutation is in regard to characters not revealed under their existing 
conditions, for example, in regard to cold storage qualities, they must pass 
unnoticed and gradually accumulate in the population from which the grower 
is continually renewing and multiplying his plants for cropping. 

With the world wide industrialisation of production and distribution, storage 
of produce of all kinds has become a pivotal operation. But while the properties 
of plants and animals in regard to yield and certain aspects of quality, have 
long been studied, those particular qualities which render them good or bad 
keepers in storage have only come under notice as of first rate importance 
within recent years. 

You will follow then the broad trend of my suggestion. Just as other desir- 
able properties have been obtained and improved by breeding and selection, so 
rpay those properties associated with good keeping in cold storage. 

But to-day the modern world, under the guidance of the scientific method, 
is not prepared to leave this development to the vast cumbersome process of 
natural selection by trial and error in the industrial arena. Rather will low 
temperature research and storage research stations in all the leading countries of 
the world be employed in order to submit to definite trial and standardisation 
the storage qualities of new racial variants produced by tlie breeder. 

Thk PiiysioLc^GY OF Frost Injury. 

We turn now to consider why it is that freezing is so often followed by 
injury or death. We may first ask how and where docs the ice form in the 
tissues. 

In general, the usual position for ice fonnation is between the cells. Less 
frequently is it found within the cell, in the vacuole enclosed by the living 
protoplasm. Here is a description of his obser\ntions by Wiegand, who 
investigated the ice formation taking place in the buds and twigs of fruit trees.'® 
" The ice , . . usually formed a single continuous layer throughout the meso- 
phyll of the scale or leaf, to accommodate which the cells were often separated 
to a considerable distance. This ice sheet was composed of either one or two 
layers of the prismatic crystals, depending on the water content of the adjacent 
surfaces, and was often as thick as the whole normal scale. The cells surround- 
ing the ice, having lost their water content, were in a more or less complete state 
of collapse, depending upon the resistance of the walls, and often occupied a 
space smaller than the ice itself. These cells were uninjured, however, and 
would resume their normal condition on thawing ... In young anthers the 
ice often filled the entire anther cavity and in it the pollen grains were imbedded 
in a completely collapsed state.'’ In general, the species in which ice formed 
most readily had larger cells, a higher water content and a greater proportion 
of water to cell wall and protoplasm. 

'®Wiegan<l, K. M. Gas., 1906. 
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“ In the twigs/' Wiegand states, " ice is also present in very cold weather, 
where it may be found in three different localities. The largest quantity 
occurs in the cortex, where the ice crystallizes in prisms arranged in single or 
double series. The ice is more frequently in the form of a continuous ring, or 
really a cylinder, extending entirely around the twig, prising apart the cells of 
the cortex in which it lies. The outer cylinder of cortex in such twigs is 
completely separated from the inner layers when frozen. In a few species 
instead of the continuous layer, lens-shaped ice masses are interpolated ir- 
regularly throughout the cortex. The cortical cells after the withdrawal 
of water are as completely collapsed as were those in the bud scales, but they 
also usually regain their normal condition on thawing. In the wood ice 
rarely forms in large quantities. It is usually confined to small masses in the 
vessels themselves, or, according to some authors, sometimes extends in 
radial plates in the pith rays. In sectioning twigs, I, myself, have never seen 
ice in the wood elsewhere than in the vessels or wood cells. In the pith the ice, 
so far as I have been able to observe, always occurs within the cells and therefore 
ill very small masses." 

Miillcr-Thurgau, a pioneer observer in the field of the effects of Jow tempera- 
tures upon plants, showed as long ago as 1880 that rapid freezing tends to 
produce small and irregular ice crystals while slow freezing larger and more 
regular ice masses. He associated the formation of ice inside the cells with 
rapid freezing. “ 

Fkost Injury and Thawing. 

The earliest investigators held the vievv that it is only on the thawing 
the ice that the fatal disorganisations of frost injury set in. This view, in its 
absolute form, was eventually disproved by the observation of post mortem 
effects in the still frozen tissues. There is a red marine alga Nitophyllum which 
on death and consequent disorganisation exhibits a brilliant orange red fluore- 
scence. When cooled to — 5°C., this fluorescence soon becomes obvious. 
The unnatural and often disagreeable odours and flavours which develop in 
some fruits while frozen are probably post-mortem products. The browning of 
frozen apple tissue or of frozen plums, which slowly occurs when these fruits are 
kept frozen, are certainly post-mortem changes. 

In recent investigations the question of the rate of thawing has been con- 
sidered and there is evidence that rapid thawing may sometimes cause injury, 
that is to say, injury which would not occur, if the thawing were slow. Here 
are the results of some experiments carried out by Hildreth.^* 

" Wealthy " apple shoots frozen for three hours at — 35°C. 

^'Miilier-Thurgau, H. Lan^iv. Jahrb,9, 1S80; ii, 1882; 15, 1886. 

A. C. Minn, Agyic. Exper. Stat. Tech, huL, 38, 1926. 
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Rate of Cooling. 

5X. per hour Rapid. 
,, Rapid. 

2.5X. per hour. Slow. 


Rate of thawing. Relative injury. 

/o 

By immersion in water at 64.4 

By immersion in mercury at 4 “ 3 oX. 65.5 


8.8 


Fro.S'1 Injury and Desiccation. 

Tile older view that thawing caused the injury was succeeded by the 
hypothesis that death and disorganisation were to be traced to the effects of 
the desiccation which resulted from the withdrawal of water in the formation of 
ice. It is well known of course that in the case of most plant ti.ssues, desiccation 
results in the disorganisation of the living mechanism and consequent death. 

hi tissues which can withstand desiccation, such as seeds, slow change> 
go on in the dry material. These changes are irreversible and end in the 
destruction of the living organism. Different seeds ha\e very different life- 
durations in the dried state, that is to say, the time they remain viable or able t*) 
germinate on addition of water differs. 

In the same way it has been found that the duration of expt)sure often has a 
pronounced effect on the degree of injury resulting from freezing. One may 
again quote Hildreth, taking his observations on terminal buds slowly cooled 
and held at — 30X'. for three hours as compared with twelve hours. 


Apple variety. 

3 hours. 

12 hours. 

Winesap 

dead 

dead 

Wealthy 

Duche.ss 

no injury 

dead 

(Oldenburg) 

no injury 

dead 

Hibernal 

no injury 

nearly dead. 


Mez, in 1905, as the results of his experimental work in cooling plant tissues 
to — i4.5°C. reached the conclusion that death by cold desiccation was only 
exceptional.^^ Mez was one of the earliest to pay close attention to cooling 
curves. He found that in cooling, the tissues he observed behaved exactly like 
solutions of their constituent substances. Their temperature first fell rapidly 
till ice began to form ; then slowly during the slow concentration of the solu- 
tions and consequent lowering of the freezing point, until it became 
approximately constant, at which stage ice and solute crystallised out 
together. Only finally, when the whole mass was solid did the temp>erature 
fall again. Mez found — (fC. to be the apparent eutectic point and argued 
that at this temperature cold desiccation ” must be complete, and that no 
further injury from this cause was possible by further cooling. The conclusion 
he reached from his experiments in cooling to — 14.5^0. was that low temper- 
ature had a specific effect independent of desiccation and that there was a 
different fatal minimum temperature for different cells and for different classes 
of tissue. 

Loc. Oil. 

*^Mez. Flora, Q4, 1903. 
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Frost Injury and the Effect of Concentrated Salt Solutions in the 
Tissues. 

Gorke’s experiments must next be considered.^ ^ He took up the point as to 
the effects which the solutions of the salts in the sap, concentrated after the 
separation of ice, may have upon the colloidal condition of the protoplasm. 
Natural proteins arc known to be precipitated by concentrated neutral salts. 
The precipitates become permanent after a time. They can be re-dissolved by 
dilution only if this is not too long delayed. Gorkc submitted the expressed 
sap of tender and hardy plants to low temperatures and obtained permanent 
])i ecipitates of protein, the temperatures required ranging from — 3T. fora 
tender plant like Bryonia, — 15 for winter rye, to — 40X. for Pine needles. 

Another possible effect of salt solutions, when concentrated under the in- 
lluence of ice formation, is their solvent action upon certain constituents of the 
colloidal complex of the living protoplasm. Dr. Moran's recent work at the 
Low Temperature Research Station on the irreversible changes which are 
associated with the freezing of the yolks of eggs is extremely interesting in 
this connection.^*' A frozen egg yolk on thawing is found to have lost its 
original fluid condition, and to have become tacky and pasty in consistence 
much as if it has been soft boiled. Dr. Moran's researches indicate that the 
lecitho-vitellin complex in the colloidal aggregate is dissolved out in the con- 
centrated solution of salts formed after the separation of ice. Upon thawing 
and consequent dilution precipitation takes place. Experiments with lecitho- 
vitellin, as an isolated substance, show that it is dissolved in a 10 per cent, 
solution of NaCl and that it is throwm out of solution and precipitated by 
adding water. The freezing point of a 10 per cent, solution of NaCl is about 
— 6X., and this is the critical temperature below which the yolk must not be 
carried in the frozen state if the irreversible change described above is to be 
avoided. 

Frost Injury and the Rate of Cooling. 

Two sets of experiments, one by Kiihne and the other by Molisch, illustrate 
the striking degree to which the rate of cooling may influence the phenomenon of 
ice formation and frost injury in plants.^’ In the fine hairs that grow on the 
stamens of some plants, (Tradescantia Virginica was used by Kuhne and 
Tradescantia crassnla by Molisch), the living protoplasm maintains an active 
streaming movement. Kuhne froze these hairs rapidly in a platinum crucible 
which he placed in a freezing mixture at — I4®C. They are so small that their 
freezing must have been practically instantaneous. Ice formed throughout tlie 

^''Gorke, H, Lartdw, Vers, Stai., 65, igoj, 

^*Moran, T. Proc. Poy. Soc. B,, 98, 1925; Proc, ^ih Con^, of Ref rig,, i, 1924* 

* ’Molisch, H. Unlersuchungen uber das Hrfrieren dev Pflmisen, Tena, 1897. Kiihne, W. 
U ntevsuchungen uhev das Protoplasma, Leipzig, 1864. 
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cell and on thawing active streaming movements in the protoplasm^ were re- 
established within ten minutes. In Molisch's experiments freezing was slow; 
30 minutes elapsed before ice began to form, after the material was placed on 
the stage of the microscope under freezing conditions. After thawing, the 
cells were quite dead. 

In contrast to the above, several investigators using more bulky material have 
found less injury after slow freezing. Winkler, for instance, found that he 
killed beech (Fagus sylvatica) and oak (Quercus pedunculata) buds by taking 
shoots immediately to — 22®C. or lower ; but when he allowed them to remain 
3 days at — 16X., 3 days at — i8°C., 3 days at — 20X., 2 days at — 22°C. and 
3 days at — 25°C. they finally withstood without injury 12 hours at so low a 
temperature as — 30®C.^^ Similarly, dormant apple twigs have been found much 
less injured by cooling at the rate of 5°C. an hour to — 35 followed by 3 hours, 
exposure to this low temperature, than similar shoots taken suddenly to 

Physiology of Frost Tolerance. 

The last topic to be dealt with here is that of the changes which underlie 
the increase of cold tolerance during the hardening process. This topic must be 
introduced by a very brief consideration of temperature co-eflicients. Every 
chemical or physical change, other things being constant, goes on at a definite 
rate which depends upon the temperature of the system in which the change is 
occurring. The higher the temperature the faster the rate. But all individual 
chemical or physical changes are not affected by temperature to the same degree. 
In a system or machine consisting of a series of linked changes, one change 
depending on the product of another, such as we believe the living cell to be, a 
change of temperature will, therefore, not only effect the net speed of the 
whole, but also the balance of the parts. Change in the balance of the parts will 
reveal itself in a change in composition. There will be more of some products 
and less of others prei-ent at any time. 

The effect of lower temperature for reducing the net speed of the complex of 
changes which produce ripening, growth, senescence and post-mortem decay is, 
of course, the effect of temperature upon which cold storage practice primarily 
depends. The change of balance and in composition produced by law tempera- 
tures is, however, a subsidiar^'^ effect which is of great importance. It is of 
special importance in regard to the influence of cool storage upon the quality 
of the produce, that is to say, upon the relative content of sugar acids, proteins 
and fats and aromatic flavouring substances. It is of special importance, also, 
in regard to the injurious effects which may be produced by long exposure to 
low temperatures (above the freezing point) and with regard to the ability to 
resist freezing and survive ice formation. How important to biological 

isWinkler. Loc. Cit. 

^•Hildreth. Loc. Cit, 
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organisms is this question of the balance of their physico-chemical systems and 
the effect of temperature upon this balance, may be illustrated by the high 
degree of specialisation in temperature control exhibited by the mammals. 
The human body, for example, is one of the most marvellously adapted thermo- 
stats in existence. 

INCRKASE IN SuGAR CONTENT AT LoW TEMPERATURES. 

With this slight theoretical introduction let us return to the laboratory of 
Nature and consider Lidforss’s observations on the winter-green flora of South 
Sweden.®® Lidforss found that in the leaves of cold tolerant plants — often 
apparently delicate herbaceous annuals such as Veronica, Senecio, Viola and 
Fumaria — there was one outstanding general characteristic in winter. All 
the starch which is present as a large component in the tissue in summer was 
transformed to sugar. He set up the thesis, therefore, that cold tolerance was 
associated with a change in balance leading to the accumulation of sugar at 
the expense of starch and set out to check his thesis by further observation and 
('xperimentation. He showed that by keeping cut leaves with their stalks in 
sugar solutions for a few days, and so getting them to take up sugar, they were 
rendered cold resistant. Sugar-leaves exposed to — Y'C. remained uninjured, 
wJiilc controls kept alongside them in water, were killed. He found also that in 
submerged water plants, which wintered above the freezing point, starch was not 
entirely changed to sugar and that associated with this, such plants were 
killed by freezing at — 2'^C. Water plants, however, which are in part exposed 
to the air, such as Ranunculus lingua, lose their starch and withstand temj^era- 
tures of — 7'’C. Lastly, the starch sugar change is reversible, so that with 
warmer weather, on the return of spring, starch reappears, and in this is seen an 
explanation of the fact that a sudden though mild cold snap, after a warm spell in 
spring is often far more damaging than the deepest cold of mid-winter. 

It may be regarded, therefore, as established that sugar exercises a protective 
action against frost injury. As to how this protective effect came about, 
whether by preventing the precipitation and dissolving action of concentrated 
salt solutions upon elements in the colloidal matrix of the protoplasm or by 
increasiiig the water-holding power of the system as a whole against ice forma- 
tion is not clear. Moran found that egg yolk was protected by the addition of 
sugar from the irreversible effects of exposure to freezing between — 7°C. 
and — iiX. 

Certain plants which form and contain great quantities of sugar are notably 
susceptible to cold, such as the sugar cane and the sugar beet. It is clear, 
therefore, that the protective action of sugar which accumulates during harden- 
ing at low temperature and also incidentally under the influence of water 
shortage is not the only factor responsible for frost tolerance. 

*®Lidforss. Die WintergrUne Flora, Lund, 190;. 



>84 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Jan, 25, 1929 


The change of balance resulting in the accumulation of sugar at the expense of 
starch at low temperatures, which was first thoroughly studied in potatoes by 
Miillcr Thurgau in 1882, is probably a typical case of a wider generalisation 
to the effect that down-grade products of hydrolysis accumulate at the expense 
of up-grade products of condensation — simpler down-grade products at the 
expense of more complex up-grade products. It has been found, for instance, 
by Harvey that during the process of hardening by exposure to low temperatures 
above the freezing point, then* is an accumulation of the cleavage or hydrolysis 
products of protein. 

Inckkase in Water Hoi-ding Capacity of Celi. Colloids. 

Jn view of the various aspects of this interesting problem of frost resi.stance, 
which we have so far reviewed, it is rather surprising to find that very few 
attem])ts have been made actually to measure the amount of ice formed 
in tissue at v^arious temperatures below the freezing point. 1 need not here go 
into the metliods and difficulties of doing this with accuracy, but after reminding 
YOU that Plank found only 76 per cent, of the water in meat frozen at — 7 ''C.'-'"' 
1 will bring this lecture to a conclusion by briefly describing the investigations of 
Hooker, Rosa and Martin. 

Rosa comparing 100 grams of hardened leaves with 100 grams of tender leaves 
found a greater absolute amount of water remaining unfrozen at different 
temperatures in the hardened leaves, in spite of the fact that the total amount of 
water in a hundred grams of hardened leaves is less to begin with. The follow- 
ing are some of his figures for grams of water unfrozen in 100 grams of Icaf.^® 


4T, 
~-5X. 
— 6X. 


hardened tender 


... 60 grams 35 grams 

... 43 .. M 

... 35 M ib „ 


... 30 „ 14 


The increased water-i etaining capacity of the system after hardening, thus 
indicated by these and other similar results of measurements of the actual 
amounts of ice formed, are most probably to be attributed to increased inhibi- 
tional or capillary forces in the colloids. For instance in support of this view 
Hooker obtained some evidence by first killing and air drying ha^ened and 
unhardened tissues, and then exposing the material tlms obtained to definite 
water vapour pressures over sulphuric acid. They found that, in equilibrium 
with any given water vapour pressure, the hardened material held more water 
than the unhardened. 

Chemical analyses carried out in connection with the work of these two 
authors appear to indicate that this increased water holding power is associated 


“'Harvey, l.oc. Cit. 

““Plank, K. Z. ges. KaltP-hid,, .^2, 1925. 

“*Ro.sa, j. T. Proc. Am. Soc. Hort. Sci., 1921. 
“^Hooker, H 1). ?^yoc\ Am. Soc. Ilovt, Sa,, 1920. 
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with the accumulation of water soluble polysaccharides of the pentosan class— 
the class which give cacti their great water holding power.** 

This discovery of the association between frost tolerance and the water 
holding capacity of the cell colloids, has recently been applied in an ingenious 
way to distinguish between winter hardy and tender wheats — a very important 
thing to be able to do without waiting for test winters when new varieties arti 
])eing bred. Martin simply submitted the tissues to a standard hydraulic 
pressure and measured the juice pressed out. He concluded that the most 
important character influencing hardness is the ability to build up a high 
irihibitional pressure of the cell colloids during hardening.^* 

SoMMAKV OF Factoks Dktermininc; Frost Injury in Plants. 

In thc'se few examples we have touched briefly on a few of the outstanding 
factors w^hich may enter into the question of injury, or the occurrence of 
irreversible changes when living tissues are frozen. There is the speed of 
enoling, affecting the manner in which ice is formed ; the temperature reached 
and the water-holding power of the cell systems, affecting the amount of ice 
ionned ; the influence of increased salt concentration upon the colloidal state 
of the* protoplasm ; the time of exposure, affecting the extent of slow changes 
in tilt' desiccated colloids. To these variants must undoubtedly be added the 
spec flic nature of the colloidal constituents, and of the salts of different tissues. 
Such then are the possibilities which are to be subjected to detailed quantitative 
investigation when any specific case of freezing injury or more broadly, of non- 
reversibility in freezing-thawing cycles are in question. 

Our study of plants in the laboratory of Nature has led us to see that thougii 
l(nv temperature and freezing may appear the obvious method of retarding 
changes in stored food products, closer consideration has indicated that there 
are many ccmiplications both in living and post-mortem systems. These 
com])lications form the intere.st and field of tiie biologist and I hope that to- 
night, as an introduction to my two following lectures, I have been able to 
give you some slight acquaintance with their nature. 

’’'Rosa, |. 'r. Proc Am. Sot, Hurt. Sci., 

-♦•Martin'. J. H. l.oc. ( it. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


, January 38. .Kloctrical Enj'inrris, Institution ol. 
Savov Plar-e, W,C. 7 p.m, Discussion on ** Main> 
Ifstini*,” oprijcd by Mr. F. C. Raphael. 

M C'ollese, NewcastJe-ou-Tvne. ? p.ui. 

Wr. J. r, Carr, “ Recent Developments in Electridts 
Metm.” 

\t Bristol. Mr, LI. B. .Atkinson, “ How Hlcctririty 
OOPS rhiuffs.” (Faraday Lecture), 

Swmey Lecture, at the Royal College, of Science, South 
Rensiugton, S.W, 5,30 p.m. Dr. R. Campbell, 


“ Mountainbaml their Origin.” Lecture XI : ” Other 
Tectonic Mountains.” 

Ihiivorsity of London, at King's College, Strand, W.C. 
3.30 p.m. Major-Ceneral Sir Frederick Maurice, 
*' Allenbv’s Champaign in Palestine.” (Lecture 111). 

.At University C ollcge, Gowej Street, W.C. 2 p.ni. 
I’rof. H. E. Butler, ” The Rome of Virgil and Hora<T.” 
.'\t University College, Gower Street, W.C. 5 p.m, 
Mr. (i. P. Cnjwdeu, " Fatigue.” (Lectua* III). 

•At University College, Gower Stu*et, W.C'. p.m. 

I-*rof. R, W. Chambers, ” Sourct's of An«!o‘SaJ£oii 
History.” (l..ecture III). 

.At University College, Gower Street, W.C. 5.30 p.tu. 
Mr. C. H. CoUins Baker, “ The Dutch School of 
Landscape Painting.” 
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Tuesday, January 29. .Antliropological Institute, 5a, 
Upper JBedford Place, W.C. 8.30 p.m. Prof. J. L. 
Myres, I^esidential Address* 

Civil Engineers, Institution of. Great George Street, 
S.W, 6 p,in. Messrs. J. H, Hyde and H. R. Lintem, 
The Vibrations of Roads and Structures.’** (further 
discussion). 

Electrical Association for Women, at 15, Savoy Street, 
Strand, W.C. 7 p.m. Mr. F. W. Purse, ** How 
Electricity is generated at West Ham.” 

Electrical Engineers, Institution of, at the Hotel 
Mctrotxjle, l.^eds. 7 p.m. Messrs. Johnstone Wright 
and C. W. Marshall, “ The Constructi<»n of the Grid 
Transmission Svstem in Great Britain.” 

At tiie North British Station Hotel, Edinburgh. 

7 p.m. Mr. E. Seddon, " Recent E,\ tensions to 
Portobello Power Station.” 

Engineering Insjicction, Institution of, at the Royal 
Society of Arts, Adelr^i, W.C, 5*3o p.m. Mr, B. P. 
Deeddiag, “Errors in Testing Bulb Supply by Random 
SJelection.” 

Royal Institution, 21, .Albemarle Street, W. 5.15 p.m. 
F^f, J. S. Huxley, “ Evolution and the Problem of 
Species.” 

University of London, at King's College, Strand, W.C. 

5.30 p.m. Rev. P. Dearmcr, “ Dutch l^ainting.” 

(Lecture 111). , . r, x 

At IiUng’s College, Strand, 5.30 p.m. Prof. 

R. W, Seton-Watson, “ The Ea.stern Question.” 

Lefctiire III : “ The Rise of Nationality and the 

Revolutionary Wars.” 

At Univcrsitv ('ollege, Gower Street, W.C. 5*3 d p.ni. 
(I.ecture 1) of Course on “ The Current Work of the 
Biometric and Eugenics Lalxiratories.” 

WruNESPAV, Jani:arv 30.. British Academy, at the Civil 
Service Commission Building, Burlington Gardens., 
W. 5 p.m. The Verv Rev. W. R. Inge, D.D., 
“ Plotinus.” . . 

Civil Engineers, Institution of, Great George Street, S.W’. 

6.30 p.m. Mr. H. G. Cousins, “ Design and Con- 
struction of Victoria House.” 

Swinev Lecture, at the Royal College of Science, South 
Kensington, S.W. 5.30 p.m. Dr. R. Campbell, 
“Mountains and their Origin,” Lecture XII: 
“ Subsequent or Relict Mountains.” 

United Service Institution, Whitehall, S.W, 3 icin. 
Sir Norman Leslie, Bt., “ The Mercantile Marine m a 
Future War.” ^ . 

University ot London, at King's College, Strand, W.(.. 

5.30 p,m. Prince D. S. Mirsky, “ Contemporary 
Russian Literature, 1917-1928.” I.«ctnre HI: 
“ Solitary Poets : Khlebnikov, Pasternak, Isve- 

taveva.” 

At King’s College. Strand, W’.C. 5.30 p.m. The 

Social Background of English History.” I.ecture 
III: Mr. A. T. Bolton, “The English House 
(later periods).” 

.At the London School of Economics, Houghton Street, 
W,C. Mr. Ernest F. Bean, “ Some Uses of the Sund- 
strand Machines.” 

At the Royal School of Mines, South Kensington, 

S. W. 5,30 p.m. Dr. Andrew McCancc, “ Some 
Apphea^tions of Physical Chemistry to Steel Manu- 
facture." (Lecture HI). 

At University College, Gower Street, W.C. 3 p.m. 
Signor Camillo Peliizzi, “ La lirica del Paradise.” 
(Lecture II), 

At University College, Gower Street, W.C. 5 p.m. 
Dr. A. S. Parkes, “ The Physiology of Reproduction.” 
(Lecture HI). 

At Universitv College, Gower Street, W.C, 5,30 p.m. 
Mr. W. E. Doubleday, “ The History of the Public 
Library Movement, to the end of the 19th Century.” 
At University College, Gower Street, W.C, 5.30 P.m. 
Prof. I'aucred Borenius, ‘ Rembrandt ana Italian 
Art,” 

At University College. Gower Street, W.C. 5.30 p.m. 
Mr. J. H. Helwcg, “ Tlie Renaissance Peiiod In Danish 
History and Literature.” (Lecture lU), 


Thukspav, January 3x.. A eronautical Society^ at the 
Ro3ral Society of Arts, Adelphl, W.C. 6.30 p*m, Mr. 
W. S. Farren, ” Monoplane or Mplane 
Antiquaries, Society of, Burlington House, W* 8*30 p.m . 
linnean Society, Burlington House, W. 5 p.m. 
Mechanical Engineers, Institution of, at the Engineers' 
Club, Manchester. 7.15 P.m. Mr. H. L, Guy, 

“ Modern Development in Steam-Turbine Practice.” 
Roval Institution, 21, Albemarle Street, W, 5,15 p.m. 

Sir William Bragg, “ The Early History of X-Rays.” 
University ot I.nndon, at Bedford College for Women, 
Regent’s Park, N.W. 5.15 p.m. Mr, H. V. 
Nanrhester, “ Indian Architecture.” 

At King’s College, Strand, W.C, 5.30 p.m, Mr, 
H. Wickham Steed, “ Czechoslovakia.” I.octure III . 

“ The Great War and Czechoslovak Independence.” 

At King’s College, Strand, W.C. 5.30 p.m. Mr. 
A. F. Mcvendorfl. “ Ikiblic Finance in £astert\ 
EuroF»c,” (Lecture II). 

(Kings College), at 40, Torriugton Square, W.C. 5.30 
p.m. Dr. Julian Krzyzanowski, “ Renaissance 
Poland,” Lecture II : “ Chroniclers and 

Historians.” 

At the Royal School of Mines, South Kensington, S.W. 

5.30 p.m. Dr, Andrew McCance, “ Some Anplicatious 
of Physical Chemistry to Steel Manufacture.” (i-ecturc 
IV). 

At Universitv College, Gower Street, W.C. 5 p.m. 
Dr. R. 1. Ludford, “ Cytology in Relation to Physio- 
logical Processes. ” ( Lectui e 1 1 ) . 

.At Univcrsitv College, Gower Street, W.C. 5 p.m. 
Dr. H. R, Ing, “ The Chemistry of some Natural 
Drugs.” (I>>cture HI). 

At Universitv College, Gower Street, W.C. 5.15 p.m 
l*rof. 1. F. (L de .Moiitniorencv, " The Barbarian <. oilcs 
of Hither Europe, A.D. 150-850.” (Lecture I). 

At University College, Gower Street, W.C. 5.^0 p.iu 
iT'if. A. F. Pollard," Cardinal Wolsey.” (Lecture IV). 
Victoria and Allie.rt Museum, South Kensington, S.W. 

5.30 p.m. Mr. Maurice W. BrockwcU, “ Rembrandt 
as a Painter.” 

Friday, February i.. Chemical Industry, Society of, 
at Milton Hall, Deansgatc, Manchester. 7.3« P*m. 
l>r. F. Challenger, “ The Sulphur Compounds of Shale 
Oil and Petroleum.” 

Electrical Engineers, Institution of, Savoy Place, W.C 
7 p.m. Mr. J. L. Carr, “ Recent Developments in 
Electricity Meters.” . . ^ ^ 

Junior Institution of Engineers, 39, Victoria Stnset, S.W 

7.30 p.m. Mr. T. II. Cross, “Notes on Road 
Construction,” 

MeclianicaJ Engineers, Institution of, Great George Street, 
S.W. 6 p.m. Prof. Dr. A. S. Eddington, “ Engineei- 
mg Princit)les in the Machinery of the Stars.” 
(Thomas Hawkslev I..ecture). 

At the Chamber of Commerce, Birmingham. 7.3<' 
p.m. Mr. E, H. Pease, “ Recent I)eveloj>meuts in 
Multiple Drilling and Tar»ping.” 

Philological Society, at Universitv College, Gower Street 
W.C. 5.30 p.m. Prof. V. G. Childe, “ Philology and 
Archaeology.” 

Koval Institution, 21, Albemarle Street, W. 9 p.m 
Prof. J. L, Mvres, “ Geometrical Art.” 

University of London, at King's College, Strand, W.C . 

5.30 p.m. Dr. J. H. Rose, “ Ibrahim Pasha in Morea 
and the Battle of Navarino,” 

At the London SdiooF'^f Economics, Houghton 
Street, W.C. 5 p.m. Mr. C. E. R. .Sherrington, “ Tlu- 
Steam Railways and the Localising of Industry in th<‘ 
Nineteenth Ctentury.” 

At University College, Gower Street, W.C. 5 p.m. 
Mr. C, F. A, Pantin, “ Comparative Physiology. 
(Lecture HI). 

Saturday, February a, .L.C.C., The Homiman Museum. 
Forest Hill, S.E. 3.30 p.m. Miss M. A, Murray, “ The 
Ancient Egyptian Patter and bis Clav.” 

Royal Institution, ar, Albemarle Street, W. 3 p.m. 
Dr. E. Cammaerts, ” Flemish and Belgian Art- 
Genre Painting, ” 
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NOTICES. 

NEXT WEEK. 

Monday, February 4th, at 8 p.m. ((‘antor Lecture.) C. H. Lander, 
('.B.E., D.Sc., M.Inst.C.E., F.Inst.P., Director of Fuel Research, Department 
ot Scientific and Industrial Research, “ Tho Treatment of Coal.” (Lecture III.) 

Wednesday, February 6th, at 8 p.m. (Ordinary Meeting.) Sir J. 
Alfred Ewing, K.C.B., M.A., LL.D., D.Sc., F.K.S.,^ M.Inst.C.E., ” The 
Mirations of Railway Bridges: an Example of Co-operative Research.” 
(Tnieinan Wood Lecture.) Sir (iiiORGic Sutton, Bt . Chairman of the Council, 
will jireside. 

1 RiDAY, February" 8th, at 4.30 ]>.m. (Indian Section.) Capiain Sir 
1 ^. J. Headlam, C.S.I., C.M.G., D.S.O., "The History of the Indian 

Marine.” Vice-Admiral Sir Herbert W. Richmond, K.C.B., Commandant. 
Imperial Defence College, late Commander-in-Chief, East Indies vSquadron. 
^^'ill preside, Tea and coffee will be served in the library from 4 ]>.m. 


EIGHTH ORDINARY MEETING. 

Wednesday', January" 23rd. 1929. The Right Hon. the Earl of 
Crawford and Balcarres, K.T., P.C., LL.D., F.R.S., P.S.A., in the Chair. 

A paper entitled " Museums and Education ” was read by Sir Henry' A. 
Miers, D.Sc., LL.D,, F.R.S. The paper and discussion vtill be published 
in the Journal on February 22nd. 

CANTOR LECTURES. 

Monday, January 28th, 1929. Dr. R. Lessing, Ph.D., F.C.S., in the Chair. 
Hr. C. H. Lander, C.B.E., D.Sc., M.Inst.C.E., F.Inst.P., Director of Fuel 
Research, Department of Scientific and Industrial Research, delivered the 
second of his course of three lectures on " The Treatment of Coal." 

The lectures will be published in the Journal during the summer recess. 
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PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

BIOLOGY AND REFRIGERATION. 

By Franklin Kidd, M.A., D.Sc., 

Principal Assistant at the Low Temperature Station fur Research in Bio- 
chemistry and Biophysics. (University of Cambridge and Departmentj of 
Scientific and Industrial Research). 

LECTURE 11 . Refrigeration and Fruit. 

{Delivered November 1928). 


Retrospect. 

In considering the subject of Refrigeration as applied to the preservation of 
food stuffs, wc set out by drawing a distinction between two possible methods of 
approach, and indicated that a certain fundamental antithesis in motive must 
exist between those whose life work was directed along one or other of these two 
lines—between those whose object is to develop and make a success of the 
industries of food production, transport and storage, and those whose interest 
lies in obtaining a deeper knowledge of the nature of things. 

We next passed to consider the great diversity of food stuffs, plant 
and animal ; living and post-mortem ; eggs, fish, meats and poultry ; fruits, 
green leaves, resting organs and growing points of plants. Considerable 
diversity also exists in the ways in which cold is applied in practice, and in the 
varying limitations imposed on ideal procedure when food stuffs are stored 
and handled under commercial conditions. 

Following out the practical line of approach wc had to contemplate, therefore, 
what would amount to a text-book taking particular products, producing centres 
and trade routes in turn. 

We took then the other line of approach and 1 gave you a rapid survey of 
what can be learnt about the effects of low temperature upon biological material 
from a study of the behaviour of plants in nature. 

We considered particularly the resistance or otherwise of plants to freezing 
temperatures — their capacity to sur\dve severe frosts. Great differences 
exist between difierent species of plants in this respect, and certain plants which , 
if brought suddenly into the cold, are unable to tolerate the least touch of 
frost, can nevertheless be educated to a considerable degree of frost tolerance. 
We found that young tissues were often far more tolerant of freezing 
temperatures than old tissues, and that within any species there were raci^ 
variants as regards frost tolerance. We saw also that there was a 
rhythm of rest and activity in plants, and that in the resting stage cold-tolerancc 
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was often increased to a most striking extent. Finally we found that the 
onset of rest and the education '' of plants to cold tolerance could be 
artificially brought about. 

We examined next how and where ice was formed in plant tissues and we saw 
that the difference between cold resistant and non-resistant plants, or between 
hardened and non-hardened plants, or between the destruction of the delicate 
organisation of the living protoplasm and its survival, depended on a number of 
factors ; for example, the effects of the concentrated salt solutions formed 
when pure water is withdrawn from the living system in the formation of ice, the 
accumulation of such substances as sugar in the tissues, and finally the variable 
water holding capacity of the colloidal or jelly-like constituents of the living 
cells. 

In the coui'se of this survey of the effect of freezing temperatures upon 
living plants, it must have been obvious to you, though I did not stress it, 
that we were on the same ground as in studying the effects of freezing upon 
post-mortem tissues such as meats — ^with this advantage, that in death we 
have a highly sensitive and easily obser\^ed indicator of irreversible disorganisa- 
tion. 

The Apple— Its Properties and Behaviour. 

We are to turn now to one food product in particular, namely, the apple, 
[he apple, the orange and the banana are three of the world’s principal fruits of 
commerce to-day. I shall deal with the apple, because by devoting most of 
our time to this one fruit, I shall be able to illustrate to you more fully what is 
involved in a study of the nature and behaviour of a plant food-product, and 
secondly how such a study yields results of practical utility in regard to the 
storage of the product under refrigeration. 

Structure, Chemical Constitution and Life-History. 

What then is an apple ? An apple is the much enlarged stalk which once 
carried the blossom. Its growth has dated from the pollination of the flower. 
When we come to know it as an article of commerce, it has passed through its 
youth, has become mature, has separated from its parent and is already on 
the downward path of old age or senescence. The course of change in form 
during growth is shown diagramaticaUy in figure i which is taken from a 
paper by Kraus.*’ 

As regards the percentage content of various substances present in the fruit at 
various stages in its life-history, the following is a brief summary of what we 
find.** 

The protein content, which is an index of the amount of living protoplasm, 
reaches a maximum very early. It decreases during growth, but remains 

*’Kraus, E. J. On$, Agric, CalU Exper. Stat, BuL, i, 1913 ; 135, 1916 ; 138, 1910. 

**Haynes, D. et al. Am. of Bot., 1925-1928; Am. Reports, Food TnvesHgaHon Board, 
1919*27. 
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practically constant during storage. The acid c<jntent also reaches a maximuni 
at an early date and decreases during growth. The acid content, however, 
continues to decrease during storage. 

The starch content is at a maximum about the middle of the growth period 
or a little later. There is none in the very young fruit and it has all disappeared 
again very soon after gathering. The disappearance of starch after it has been 
formed is due to its transformation into sugars. 

There are two main kinds of sugar, (i) cane sugar, a more complex sugar 
which is chiefly responsible for sweetness, and (2) hexose sugars, which are 
simpler sugars, principally glucose and laevulose. The percentage content of 
the apple as regard sugars increases throughout the period of growth on the 
tree. Cane sugar is at a maximum about the time of maturity and .subsequently 
decreases after gathering by transformation into hexose sugars. 

The percentage content of hexose sugars continues to increase during storage, 
especially if there is much loss of water by evaporation. 

You will observe that the flux of change with age may be broadly described as 
a succession in which complex substances are first formed and later again 
resolved. 

The cell walls bounding the individual living cells of the tissue are intimately 
concerned in this flux of change. They are built up of cellulose (a substance 
closely allied to starch) and of substances in the pectin class. After maturation 
a continuous process of degradation goes on in which these solid substances 
of the cell walls are resolved into their simpler soluble components. It is 
this process which gives rise to the softening of the fruit. 
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The Respiratory System. 

A very important feature of the apple is the skin. The skin is relatively 
impervious to water and gas and becomes increasingly so as the apple matures. 

It is, however, at all times perforated by minute openings which, in a mature 
apple, are generally visible to the naked eye as tiny specks which occur more 
thickly round the " eye ” or flower end of the fruit than rotmd the stem end. 

Throughout the flesh, between the living cells, is a network of fine air spaces 
communicating with the external atmosphere through these pores. It is 
the existence of this fine mesh-work of air channels which gives a slice of apple, 
when held up to the light, its white opaque appearance. If the air is driven out 
of these passages and its place taken by liquid, the flesh of the apple becomes 
translucent. Just the same thing happens as when blotting paper is dipped into 
water. There is a disease of the apple called water core, and it is a characteristic 
feature of this disease that the fine mesh-work of intercellular air spaces is 
filled with fluid so that the flesh becomes translucent. 

It is important to note that, in the early stages of growth, the fruit is open 
to the core from the flower end, and that in some varieties, even when the apple 
is fully developed, there is still an open way from the core to the exterior (fig. i). 

The impervious skin with its openings, the fine network of intercelliflar 
air spaces, and the core cavity which is sometimes open to the exterior, 
constitute the system by which the oxygen requirements of the living cells are 
met, and the means by which carbon dioxide given off by each living cell 
e.scapes. It is mainly through this S3rstem of air channels, also, that water 
vapour passes to the exterior and the drying and final shrivelling of the fruit 
result. 

When we speak, then, of the respiration of an apple, we mean the consumption 
of oxygen and the giving off of carbon dioxide by each living cell, with a con- 
comitant evolution of heat and destruction of such substance as sugars and 
acids in the apple. 

The activity of respiration is generally measured in terras of the volume of 
carbon dioxide given off by a standard weight of fruit in a given time, 
for example, as cubic feet per ton per day or cubic centimetres per kilogram 
I)er hour. 

The consumption of oxygen on a volume basis is under most conditions 
approximately equal to the production of carbon dioxide. 

Respiratory Activity and Age. 

The activity of this process of respiration in the apple is the next important 
point for us to consider. It is important in regard to storage because of the 
heat productiem associated with it, and because of the modification in the 
atmosphere of the store which it brings about. It is important also as a primary 
index of the condition of the fruit, as it changes with time, and its qualities 
alter as a food imoduct. Thwe are wide differences in respiratory activity 
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associated with the age of the fruit, the temperature, the oxygen supply and 
pre-storage factors of race and nutrition. 

With regard to age, we find that the respiratory activity of the mature apple 
is only about a tenth of that of the young fruit early in its growth. There is a 
steady decrease in activity from the earliest stages onwards. At maturity a 
change occurs. Respiratory activity rises more or less suddenly to about 
double its value before the change. This change marks what I have called the 
climacteric in the life history of the fruit, and is associated with the develop- 
ment of flavour.*® Subsequent to this change, respiratory activity agajn 
decreases in a regular manner until the tissues die. Death is marked by an 
increase in activity of short duration and then a rapid falling off to zer<i. 
Death and cessation of respiratory activity is not related in any obvious way to 
exhaustion of the sugar and the acid which form the fuel for the process. 


Respiratory Activity and Temperature. 


My next figure (Fig. 2) shows you the relation between temperature and 
respiratory activity.®® This general relation holds at any stage in the life 
of the apple. The actual values in the figure refer to the stage of maturity. 
About 12 cubic feet of carbon dioxide per ton of apples are formed per day 
at 7 o'"F., as compared with about 2.5 cubic feet per ton per day at a cold 
storage temperature of 35^F. 



5o* 5cP 70* F 


Fui. 2. — Temperature and the rate of carbon 
dioxide production by mature apples. The 
two curves indicate the limits between which 
most varieties under most conditions lie. 

(After Kidd and West.) 

Respiratory Activity and Oxygen Supply. 

The relation of the respiratory activity to oxygen supply is complex. At 
^turity minimum activity is, broadly speaking, with 5 per cent, of oxygen 
in the external atmosphere, this minimum being about seven-tenths of the 
normal air value. 


"Kidd, and West, C. 
»®Kidd, F., and West, C. 


Food Investigation Board, Ann, Report, 1924. 

Food Investigation Board, Special Report 20, 1924. 
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As time passes in storage and as the apple ages, respiratory activity is 
minimum with progressively higher amounts of oxygen in the external atmos- 
phere until pure air itself containing 21 per cent of oxygen affords the conditions 
for minimum respiration. At this stage the output of COg will be increased, 
no matter whether you diminish or whether you augment the amount of oxygen 
in the atmosphere. With oxygen percentages below those permitting the 
minimum respiration the character of respiration changes, it becomes less of an. 
oxidation and more oi a fermentation. Carbon dioxide is produced without 
a corresponding uptake of oxygen, as in the fermentation of sugar by yeast. 


Respiratory Activity and Race. 


Race and nutrition appear to influence respiratory activity throughout 
the life of the fruit, setting as it were a higher or a lower average pitch. The 
following, for example, are values found by Gore for the respiratory activity of 
five different varieties of apples at the time of gathering.®^ 


Respiratory activity 
Variety. When gathered. {milligrams COg per 

kilogram-hour at 32° F) 


J efferis Mid August 

Summer Pearmain Mid August 

Y ello w Bellflower Early October 

Red Permain Early October 

Missouri Pippin Mid November 

Summer apples, Gore adds, do not keep as 
more rapidly. 


^ ^ ( summer apples 
6.7 ( 

5-9 
4-3 
4.6 


winter apples 


well as winter apples and respire 


The Self-Heating of Fruit in Bulk. 

We have now answered to some extent the query : what is an apple ? We 
know something about its properties and behaviour, and we shall next consider 
how this knowledge may be important in connection with the storage and 
transport of the product. 

Let me take first the question of heat production. On the basis of a mean 
value for a number of varieties taken at the time of maturity, it has been 
calculated that, in the case of an apple cargo from Australia, the heat to be 
removed in cooling from 7o'"F. to SS^'F. is approximately equal to the total 
amount of heat subsequently to be removed throughout the voyage, and that 
the heat being generated by the apples at any time after cooling down is on the 
average three or four times as great as the heat leaking through the insulated 
walls from the sea. 

These calculations were based on a knowledge of the heat produced in the 
burning or oxidation of sugar to carbon dioxide and water, which is in effect what 
occurs in the respiratory process. 

®^Gorc. H. C. U.S. Dept, of Agric., Bur. Ckem, Bull 142. X911. 
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Quite recently the heat given off by apples in storage has been measured by 
my colleague, Dr* Ezer Griffiths. From Dr. Griffiths' observations it appe^ 
that at 20®C. a cubic foot box of apples generates heat at the rate of 0.14 
calories p^ second. Translating this into terms of a ship's hold loading apples, 
we can say that, assuming an average equipment and a loading temperature of 
20®C, something like a tenth of the maximum capacity of the machine is 
occupied at the outset simply in holding the temperature of the fruit steady, 
that is, in preventing it rising any higher.** 

Disasters Due to Self-Heating. 

The heat production, consequent on the respiratory activity of fruit, has to 
be taken into serious consideration in refrigerated transport and storage. As 
a matter of fact, disasters have occurred in which the power of the refrigerating 
plant has been insufficient to overcome the heat produced by the material. 
In this case a vicious circle is established. As the temperature rises so the 
rate of respiration increases, leading to still greater heat production and a still 
faster rise in temperature. Under these conditions the insulated walls, which 
have been so carefully provided, only serve to accelerate this cumulative 
process, which may result in a total loss. You wiU realise that the temperature 
at which the fruit stands when it is loaded into a hold or store must play a 
determining part in such an extreme case as this, and also that the conffitions 
which will give rise to this vicious cycle occur immediately if there is any 
breakdown in the machinery producing or distributing refrigeration. 

From the following table (after Gore) you will see that the apple is one of 
the least active of the fruits as regards respiration and heat production. Some 
of the smaller soft fruits have a far greater respiratory activity, and, as I have 
already pointed out to you, the activity of the apple itself varies from ten to 
one as it develops on the tree. 

Fruit, 

Blackberry 
Raspberry 
Black currant 
Red currant 
Peach 
Plum 

Strawberry 
Apple 
Pear 


Respiratory Activity 
(Milligrams of CO^ per 
kilogram hour at 32®F.) 

35 

24 

12 

5 

12 

6 
17 

6 

3 


•^Griffiths, E. Proc, Phys, Sac.^ 40, tgzS. 
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Skti Heating and Uneven Temperatures. 

The extreme case we have just dealt with introduces one of the outstanding 
problems in the refrigeration of fruit and vegetable products to-day — ^the 
problem of obtaining uniformity of temperature throughout a large cargo. 
With the increasing volume of commerce in these articles, economy demands the 
storing and transport of the largest bulk in the minimum space. Thus lower 
holds 60 X 60 X 15ft. are now used for the overseas transport of apples, and in 
such holds the stacked appl^ cases fill all the available space to the roof. While 
limited to operating on the surface of this self-heating bulk, how far can we 
maintain an even temperature throughout the whole stack ? 

Cargo Temperature Surveys : (1) Australian. 

A few years ago an investigation was undertaken by the Food Investigation 
Board to find out how effective were the various systems of cooling in vogue 
with regard to securing uniformity of temperature throughout the bulk of a 
cargo. The survey was carried out on ships bringing apples from Australia. 
Three-dimensional maps of the temperatures in all parts of the holds during 
the voyages were obtained by using distance-reading electrical thermometers 
distributed throughout the cargo and actually inserted into cases of fruit.** 

The following illustrations (figures 3 and 4) are an example of what was 





Fig. 3.— ‘Maximum and minimum tengi- Fig. 4, — Maximum and minimum tem- 
peratures in an Australian apple cargo peratures in an Australian apple cargo 

during voyage. (After A. J. Smith.) during voyage. (After A. J. Smith.) 

Jnmstigatian Board, Special Hepori 20, 1924 ; 27, 1926. 
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discovered. It should be remarked in passing that the ship’s therihometetB, 
which are usually situated midway between the sides of the chamber and its 
centre, tend not to show the extremes of temperature distribution either in 
the colder or the warmer positions. 

The outcome of this investigation was to emphasise three things : — 

(l) The striking lack of uniformity of temperature throughout the bulk of 
the cargo, especially in large holds ; (2) the necessity for powerful fans and 
rapid air change in the case of the battery system ; (3) and lastly, the general 
advantage to be gained by cooling as far as possible from the top, and tlje 
desirability of providing vertical breaks in the cargo stack. 

(ii) South African. 

Following these investigations, which were carried out with the co-operation^ 
of the shipping companies, some most interesting experiments were made 
by the scientific staff of the South African Government, again in co-operation 
with a shipping company. 

Within the last decade South Africa has become an important fruit-producing 
country and a large contributor to the world’s .sea-borne commerce in fruit. 
The South African trade is an all-year-round one, oranges during the winter and 
pears and many varieties of soft fruits during the summer. Accurate control of 
temperature is of particular importance in the carriage of soft fruits and pears. 

In the first place, temperature surveys by distance-reading electrical thermo- 
meters were carried out in a small hold with baffled side grids and no forced air 
circulation. The capacity of this hold was only 6,430 cubic feet and it was only 
7ft. 6ins. high. The following temperatures are typical of the distribution 
found after the first few days : 

Centre, Sides. 

Top 33°F. 42°F. 4 i‘'F. 42°F. 38''F. 

Middle 35T, 

Bottom 33^F. 33^"^ 34‘^F. 33'^F. 31‘^F. 

The difference from floor to ceiling varied during the voyage, but, except 
at the centre, persisted to the extent of at least one degree increase per foot of 
height to the end of the voyage. The specified temperature for the carriage of 
the fruit was 34°F. As the result of this survey, adjustments in the baffles 
were made and some improvement in temperature uniformity thereby obtained. 

A similar survey was then carried out in a hold fitted with a battery 
substitute system, sometimes spoken of as the screened-grid and fan system. 
The principle of this system will be understood by reference to the illustration 
(figure 5). The results were summarised as follows . — 

“ There is a progressive rise in temperature across the hold, the fruit at one side 
being i4®F. hotter than the other. On reversal of the air current the tempera- 
ture gradient is reversed and the fruit is subject to an 8®F. fluctuation every 

^^Union of South Africa, Dept, Agrit., Science Bull,, 36, 1926. 
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4-4 hours. The difference of temperature from floor to roof i^^of seSolif El 
magnitude. The extremes of temperature in this one hold were>27'’F. and 
45°F.” a feature of the system which renders equable control of temperature 
difficult is the unequal exposure of the circulating air to the cold pipefit^ ^he 
air at the forward end has to traverse the maximum length of cold 
before entering the hold through the ports in the screens. 
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Kir; 5. — Diagram of battery substitute system showing fan, screened grids and ports 
in the screens. (After Griffiths and Davies.) 


Following this survey a modification of the system was introduced and 
tested by further survey under actual shipping conditions with a full cargo. 
The ports in the screens were omitted. The air was carried round the sides 
of the chamber in trunks under the screens, passed thence vertically over the 
pipes on the walls behind the screens and poured over the top of the screws, 
being thus delivered at a high level. Improvement was achieved, but the 
resultant temperatures were still not satisfactorily uniform, owing partly 
to the fact that the air delivered into the chamber after cooling was still not at a 
uniform temperature and partly to the fact that on pouring out over the top of 
the screen the cold air tended to fall. 

A further modification was then made. The ports in the screens were again 
introduced, but, instead of passing the air horizontally across the hold, which 
is the traditional method both in the screened-grid and in the battery systems, 
the air of the hold was drawn out on both sides, cooled in its passage over the 
side grids and then delivered again into the hold by trunks distributed on the 
roof. By this method the air after cooling was delivered into the hold at a 
uniform temperature and at points distributed over the top of the cargo. 
The imiformity of temperature was very appreciably improved, the top and 
bottom difference being reduced to less than 3°F. at extreme points. 

The South African investigators, A. E. Griffiths and R. Davies, who carried 
out the surveys we have been dealing with, summarise their experience as 
follows : — 
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1. Circulation of air is a practical necessity with 'tween deck or lower in 
order to obtain uniform temperature conditions, and this circulation has also 
very valuable advantages in controlling gas and moisture conditions for a 
commodity like fruit or eggs. 

2. The only sound and reliable system for air circulation is the self-contained 
battery with sectioning valves. The battery chamber should also be subdivided 
into two compartments for convenience in thawing off snow depositS(v^nd 
thawing facilities are essential for fruit ships. 

3. Batteries should be in the chambers or holds and not trunked for long 
distances. A number of small units are in every way preferable to one or two 
large ones. 

4. Air circulation must be adequate ; 15 to 20 cubic feet per minute per 
shipping ton of fruit should be provided, and all fans should be centrifugal 
multivane type to develop ample flow through closely stowed fruit boxes. 

5. Air trunks should be distributed to make the path of the air from delivery 
to suction through the fruit short, thus avoiding excessive gradient of temperature 
due to heating up of the air in a long passage through hot fruit. 

Delivery over the top of the fruit is strongly recommended and suction should he by 
a uride trunk around the sides of the hold. 

A Bulk-Storage Research Chamber. 

There is under construction in this country a large storage chamber to be 
fitted with special equipment for investigating the ^"arious problems connected 
with the control of temperature, of humidity and of atmospheric composition 
in the bulk-storage of biological material. I shall not be able to-night to deal 
with the problems of humidity and atmospheric control, but it is important to 
realise that these three factors of storage environment are interdependent 
variables. We cannot alter one without affecting the others. It is the inter- 
dependence of these variables which, in addition to the complexity introduced 
by bulk, further complicates the problem. As regards refrigerated stores and 
ships' holds already in existence, of aU sizes and equipped with different types 
of cooling systems, much may be learned and much improvement effected by 
the method of survey and adjustment as we have seen. 

Temperature and Length oi' Storage-Life. 

From the facts that we have so far examined our interest naturally turns to 
the question as to the precise extent to which temperature affects the rate of 
ripening or ageing of fruit in storage. We may again take the apple for the 
purpose of illustration. In figure 6 is set out a definite quantitative relationship 
between length of storage life and storage temperature.®* May I direct your 
attention to the degree to which relatively small differences in the storage 
temperature affect the length of storage life. A variation of i^^F. may alter the 
length of storage life by as much as 10 per cent., while there is very nearly a 
100 per cent, difference in effect between a storage temperature of 52®F, and 
42T. 

•*Kidd, F., West, C., and Kidd, M. N. Food Investigation Board, Special Report 5c, tgaj. 
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Fig. 6.~-( After Kidd, West and Kidd.) 


A short explanation of how a general relationship of this sort has been 
ascerta^ed is of interest. From a limited number of trees, samples, each 
containing a hundred or so apples, arc selected in such a way as to make each 
sample as nearly identical with every other as possible. A number of these 
samples are then stored at each of a number of constant temperatures. They 
are withdrawn at successive intervals and each apple cut and thoroughly 
examined. From these observations a curve depicting tlie progress of wastage 
at each temperature is constructed. One such curve is illustrated in figure 
7.** The average life of the fruit is the time to 50 per cent, wastage. The 
commercial life may be defined as the time to 10 per cent, wastage. In this 
way the storage life at the various storage temperatures can be precisely stated 
and compared. 



Fig. 7. — Typical curve for the progress of 
wastage at a constant storage temperature. 


Biological Variation. 

I hav« dealt with the method employed for determining storage life, because 
it brings out very clearly an important property of biological material that has 
to be considered iu connection with its storage. I refer to individual variation — 
Ibe extrat to which individual units depart from the mean or average of the 
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group. Variation will exist in any set of apples not only as regards size, colour, 
shape, composition, etc., but also as regards the natural term of storage life. 
From, the practical point of view of handling and storing the product, it is of 
importance to reduce the variation to a minimum. For though two lots of 
apples may not differ with regard to their average storage life, the lot with 
the greater range of variation between the individuals has the shorter com- 
mercial storage life. 

Over-Ripeness and Fungal Rotting. 

The end of life in all the cases that we have so far considered is the commence- 
ment of rotting arising from fungal infection. Spores of fungal disease are 
present on the surface of the fruit. For the most part they find their way there 
before the fruit is gathered. In general, these diseases only attack the fruit 
when a certain stage of ripeness or over-ripeness is reached. The facts which 
I have put before you with regard to the relation between temperature and the 
length of storage life illustrate equally well the relation between temperature 
and rate of ripening or rate of ageing. Fungal rotting which is not associated 
with over-ripeness is usually to be traced to surface injuries from rough hand- 
ling, to physiological disease such as scald, to excessive humidity or to special 
types of infection. 

Low Temperature Breakdown. 

Temperature, as we saw in my last lecture, should be expected not only to 
affect the net speed of the whole complex of changes which underlie ripening 
and ageing, but also to affect the balance of the various parts in the complex 
and the composition of the fruit. We found such changes of balance and of 
chemical composition associated in certain plants with increased capacity to 
resist frost injury. 

The relation between temperature of storage and length of storage life in 
three different varieties of apple is shown in figure 8. One of the varieties 
(A) belongs to the class we have already dealt with, in which the length of storage 
life steadily increases the lower the temperature of the store. In the other 
two varieties (B and C), you have the surprising result before you, that the 
length of storage life is only extended by a lowering of temperature down to a 
certain temperature level. Beyond this, lower temperatures of storage 
actually shorten the storage life.** 

In these cases life is ended, not by fungal disease, but by functional break- 
down. This breakdown occurs long before the apple shows any signs of over- 
ripeness. The low temperature has retarded ripening, but it has apparently also 
upset the balance of the living machine so that complete breakdown and 
death have occurred. 


*«Kidd, West, and Kidd, hoc, Cih 
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Fig. 8. — Relation between temperature of storage and length 
of storage life as modified by occurrence of low temperature 
breakdown in susceptible varieties of apples. Curves C and B 
are for susceptible varieties ; Curve A for a non-susceptible 
variety. (After Kidd, West and Kidd.) 

Breakdown of this sort in apples is known variously as internal browning or 
internal breakdown, or flesh collapse. It is perhaps better called precisely 
Low Temperature Breakdown, in order to distinguish it from other forms. 

Low temperature breakdown is not confined to apples; it is probably common 
to all fruits in varying degrees. Its visible effects, however, are different in 
different fruits. Plums, peaches, bananas, oranges, pineapples and tomatoes, 
all suffer from low temperature breakdown. The experiments of my colleague, 
Dr. J. Barker with tomatoes may be quoted.®^ 

“ Experiments with two varieties of tomato, Riverside and Manx Marvel, have 
shown that they are injuriously affected by storage for more than a short time at 
temperatures below 50*^ F, The injury is indicated by failure to develop normal 
colour and abnormally rapid decay on removal to ordinary temperatures. 

Tomatoes kept at 34^ F. for four days or less ripened normally at ordinary 
temperatures, and showed a rate of wastage similar to that of comparable 
tomatoes which had not been exposed to a low temperature. If, however, the 
period during which the tomatoes w'ere kept at 34° F. w^as increased to six or 
more days, the fruit faikxl to ripen normally after removal from storage, and an 
unusually rapid wastage occurred. 

Trials wnth storage temperatures of 34"' F., 40"^ F., 50° F'. and 60° F'., proved that 
tomatoes are also injured at 40® F. and 50'^ F. These results were obtained both 
with green and fully ripe coloured tomatoes. 

It should be noted that the injurious effect of storage at 34'' F. is not reflected 
in the rate of wastage while the fruit is kept at that temperature, but becomes 
apparent after removal to higher temperatures.” 

Race and Storage Life. 

We have now dealt with two of the forms of wastage which are important in 
the storage and transport of fruit under refrigeration, namely, over-ripeness 
•’Bark, J. Food Investigation Board, Ann. Report, 1927, 
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associated with fungal rotting, and low temperature breakdown. We have seen 
how fundamentally important is the temperature factor in regard to both of 
these. We may next consider the influence of other factors which are under 
our control, both before storage and during storage. 

Let us take first the factor of race. Racial variants within a species are, as I 
explained last time, fixed and perpetuated in the case of most economic fruits 
by a process which is essentially nothing more than splitting up the body 
of the original variant into an indefinite number of racially identical parts. 
Race variants exhibit very marked differences with regard to inherent keepini 
quality, rate of ripening and natural term of storage life. The difference between 
the keeping qualities of different common varieties of apples and pears is so\ 
much a matter of common knowledge that one need not enlarge on it here. 

Race variants also exhibit, as we have seen, different degrees of susceptibility 
to low temperature breakdown. 

The practical interest lies in the hope that, with the advent of critical methods 
of measuring both life duration and susceptibility to low temperature breakdown, 
progress may be made in the breeding and selection of race variants more 
suitable than existing ones for the modem requirements of storage and dis- 
tribution. 

Nutrition and Storage Life. 

We must not allow ourselves to think that the nutrition of the tree, and of the 
growing fruit upon it, depends simply upon the soil From the soil are gathered 
the requirements of water and mineral salts, including those containing 
nitrogen. Further, it is upon the physical properties of the soil that 
the efficiency of the root system of the plant depends. But from the air is 
gathered the carbon which in various combinations is the major component in 
the living organism. Finally, from sunlight* is gathered the energy which must 
be absorbed in the process of building up sugars, starches, proteins and such 
like complex substances from the simpler inorganic food materials upon which 
the plant subsists. 

We class nutritional factors, therefore, under the two main headings — 
climate and soil. It is not always easy to disentangle their effects. 

Climate. 

With regard to climate, a good illustration is afforded by the difference 
between the behaviour of the Yellow Newtown apple from the Pajaro Valley in 
California and that of the same variety from other regions.** 

The behaviour of the fruit from Pajaro in cool storage is shown in figure 9. 
It is definitely susceptible to low temperature breakdown. Elsewhere low 
temperature breakdown is not known in this variety. The Pajaro Valley 

®*\VinkIcr, A. J. Jourtt, Agric. lUsearch^ 24, 1923. 
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Fig, 9. — ^Wastage in cold storage from Low 
Temperature Breakdown in Yellow Newtown 
apples from the Paj aro V alley district, California 
Compare the effect of storage at 32 F., 

36° F., and 41*^ F. (After Winkler.) 

conditions are characterised by relatively low average temperatures and 
sunlight, and high humidity. 

On a broader basis of comparison we find that New Zealand apples, especially 
from some regions in the Dominion, are often susceptible to low temperature 
breakdown. English fruit is also susceptible. The apple crop of the North 
West of America is not susceptible and can be stored successfully for long 
periods even at 32®F. The conditions in the North West during the growing 
season are broadly the reverse of those mentioned above in connection with 
the Pajaro Valley. They are relatively high temperatures, more sunlight and 
low humidity. 

Soil. 

As to the effect of soil I wiU give you one example from nearer home. You 
will notice in figure 10 the great difference in storage life as between fruit 
grown upon silt soils varying, in the same neighbourhood, from very heavy to 
very light. These results were obtained by the Food Investigation Board 
in the course of a joint survey with the Ministry of Agriculture of soil 
characteristics and fruit keeping quality and chemical composition. This 
survey has also shown that good keeping quality is associated with the presence 
of sufficient available potash and phosphoric acid, and the absence of too much 
nitrogen in the soil.** 



Fig. 10, — ^Wastage m storage at 34® F. of Bramley's 
Seedling Apples from (A) light, (B) medium and (C) 
heavy silt soil. (After Kidd and West.) 

®*Kidd, F„ and West, C. Food InvasHgation Board, Ann, Report, 1927. 
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An elaborate investigation into the effects of climate upon quality has 
recently been carried out in the United States.*® The fruit from a hundred 
different varieties of apples all growing on the same farm has been analysed 
over a period of six years. Very complete records were kept of sunshine, rain- 
fall and temperature during the growing period of these years. To illustrate 
the conclusions reached three critical years may be taken, namely, 1923, 1921 
and 1924. 

In 1923 the total sugar content of the crop was the highest recorded. This 
year had the most sunshine. 

In 1921 the total sugar content ranked second highest for the six years 01 
the investigation. This year had the second highest amount of sunshine 
and the highest mean summer temperature. \ 

In 1924 the total sugar content was the lowest recorded. This year had the 
lowest mean summer temperature, and only moderate sunshine. 

The 1923 crop was of exceptional high quality as regards colour, size and 
flavour and stored well. That of 1924 season was markedly inferior in appear- 
ance, colour and quality and broke down prematurely in storage. 

Maturity and Storage. 

We come now to the last of the pre-storage variables with which I shall deal 
to-day, namely, the stage of maturity at which the fruit is taken from the tree 
and placed in cool storage. In pursuing this question of maturity we shall 
meet, and go some way towards understanding, two serious types of wastage 
which are a source of perennial trouble to the merchant and shipper. I refer 
to Scald and to a type of breakdown generally known as Jonathan Breakdown, 
because of its prevalence in the Jonathan variety. 

May I recall here the facts that I have put before you as regards the occurrence 
of a climacteric at the time of maturity, with which is associated a rise in 
respiratory activity and a concomitant development of flavour and aroma. 
This climacteric may occur before or after the ^thering of the fruit. 

Jonathan Breakdown. 

With regard to Jonathan Breakdown, Mr. Palmer of the Canadian Experi- 
mental Station at Sununerland, British Columbia, has. I think, demonstrated 
clearly that this trouble only occurs if fruit is left too long on the trees. On 
the basis of his work, a colour standard is now available, by which the proper 
stage for gathering can be judged as the ground colour of the fruit changes from 
green to yellow. 

Growers are tempted to leave their fruit on the tree too long, in order to get 
the maximum development of size and of red colour. 

This disease, then, is one to which fruit is either definitely predisposed before 
it enters the store, or to which it is not so predisposed. Predisposed fruit has 

*®Caldwell, J. S. Joum, Agfic. Besearch, 36, 1928. 
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a shoi;t life ending in breakdown, sometimes so short that it may even break- 
do\m before it enters the store. With regard to storage temperature, pre- 
disposed fruit shows the usual relationship, in that its storage life is prolonged 
in cold storage. But even so, predisposed fruit cannot compare in length of life 
with fruit which has not been predisposed. 

At this point interesting speculations arise. Is the predisposition to break- 
down associated with the occurrence of the climacteric before gathering and 
taking to cool storage. Are the volatile products which develop at the 
climacteric in any way toxic ? May they, if formed in excess of tolerance, so 
far affect the living machine as to shorten its natural term of life ? 

To answer these questions fully will require further research, and time also, 
for the simple reason that we get but one crop of apples a year. Their practical 
importance is obvious. 

A recent observation made in connection with banana ripening is suggestive 
in relation to the possible effects of volatile products given off during ripening. 
In the experimental chambers of the United Fruit Company at Boston, fruit 
under test was consistently found to ripen quicker in one of the rooms. 
Exploration showed that this room was the most gas tight, and experimental 
work has now been started to ascertain whether ripening is not definitely 
accelerated by the volatile products of the fruit itself.^* 

Apple Scald. 

The last topic to be dealt with to-night is apple scald. 

Apple scald was at one time estimated to cause greater losses in the United 
States than all other storage diseases combined. It consists of a browning of 
the skin without any softening or browning of the flesh. Fungal rotting 
usually follows it. This disease also is to be considered in close connection 
with maturity and the phenomenon of the climacteric. An outstanding fact 
about it is that restricted ventilation in storage greatly increases its prevalence. 

. This fact was first established by the experiments of Messrs. Brooks, Cooley 
and Fisher in the U.S.A.^* From their discovery these investigators proceeded 
to an application of the greatest practical importance. It was argued by 
them that, if ventilation prevented scald, scald should be due to an accumulation 
of volatile products. Hence, if these products could be absorbed on some 
material placed round the fruit in store, scald should be prevented. 

Many substances were tested and in the end there emerged the oiled apple- 
wrapper of commerce to-day. This is a wrapper containing approximately 
15 per cent, of odourless mineral oil. Its effectiveness in preventing scald is 
remarkable. A modification of the oiled wrapper is the oiled paper-straw, or 
oiled shredded paper, which is used as packing material in barrels or boxes. 

^'Committee of Direction of Fruit Marketing, Brisbane. Official Beport of Mr. W. 
Ranger, 192S. 

^*Brooks, -C., Cooley, J. S., and Fisher, D. F. Journal Agric. Res., 1917, 191^* 

1920, 1923, 1924, etc. 
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The next important point to observe is that fruit can be predisposed to 
scald. The effective causal conditions may, apparently, cause a weakening 
of the living tissue of the skin and a shortening of its natural term of life. It 
has been found, for instance, that the preventive action of oiled papers 
occurs during the earlier days in storage, while the fruit is still to all appearance 
sound. If the wrappers are removed after this, scald is still prevented. Con- 
versely, if the apples are left unwrapped during this early period, but wrapped 
later on, while stiU apparently sound, scald is not prevented. 

Once fruit has become predisposed, the disease develops more rapidly the 
higher the temperature. For this reason predisposed fruit taken from cold 
store will often scald very rapidly. \ 

With so much established, what then are the facts with regard to the effect 
of the maturity of the fruit at the time it is taken into close pack in storage.\ 
Briefly it appears that immature fruit brought into store (i.e., presumably \ 
before the climacteric) scalds severely, but if left out in the open for a time 
(i.e. presumably till the climacteric is passed) and then brought into store, 
much less scald develops. 

Volatile Autotoxins as a Factor in Storage. 

It appears possible from what we have seen that volatile autotoxins may 
be the primary cause both of Scald and Jonathan Breakdown. The occurrence 
of critical concentrations of these substances in the tissues will depend upon at 
least three variables, i.e. , the stage of maturity, ventilation and temperature. A 
large field for investigation is opened up here. We have to-day dealt only 
with the apple, but even in the case of the apple practically nothing of a precise 
and quantitative nature is known with regard to the nature of the flavour- 
giving and aroma-giving products : their development in relation to age, 
race, nutrition and temperature : their specific toxicity in causing breakdown, 
in predisposing to earlier death, or in predisposing to susceptibility to 
fungal attack. 

Further information on these points would be important, not only from the 
point of avoiding waste, but also from the point of view of serving the con- 
sumer with fruit of the highest flavour and quality. 


NOTES ON BOOKS. 


The A.B.C. of Flight. By W. Laurence Le Page. New York : John Wiley ^ 
Sons, Inc. London : Chapman & Hall, Ltd. 7s. 6d. net. 

The A.B.C. of Flight was given to the reviewer as a sort of Christmas holiday 
task, and a very pleasant and instructive one it proved to be, as the author has 
successfully contrived to get much useful information, in a form readily f^ftsitnUable 
by the average person, into a small ^ace. 
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Mr, Le Page is well known in aeronautical circles in this country and has a really 
wide experience, which well qualifies him to treat his subject deeply and in 
considerable detail. This, happily for the average reader, he does not do, but 
ably shows in simple language that the behaviour of an aeroplane is quite in 
accordance with natural laws, and that such can be explained without the use of 
complex formulae. 

The first chapters give an exposition of the main principles of aerodynamics 
that arc required to explain the reasons for the general lay-out of a modem aeroplane 
as well as those governing its beliaviour in the air. Then follow some general 
but useful particulars showing liow machines are constructed and what materials 
are used. 

The process of learning to fly is very fully and clearly dealt with and, finally, 
this excellent little work is brought to a close with a chapter on the aero-engine 
and its major accessories. 

Mr. Le Page writes mainly from the standpoint of American practice, but this 
in no way detracts from the value of his work, as divergence is not considerable. 
Without doubt, all interested in aircraft, including pilots and would-be pilots, can 
and should take an opport unity of reading this book. 

W.S. 

Problems of Insiinct and Intelligence. By Major K. W. G. Kingston, M.C. 

Loudon : Edward Arnold and Co. 105. 6<i. net. 

What is instinct ? What is intelligence ? Major HingwSton prudently abstains 
Irom defining them, for, as he says, though many good definitions have been 
given not one of them is entirely satisfactory. In spite of this, however, every 
one knows in a general sort of way the difference between the two : instinct works 
blindly^ and mechanically ; intelligence implies conscious knowledge - a recognition 
of the relation betwx^cn cause and effect. 

To what extent are animals merely machines ? In investigating this problem 
in the book liefore us, Major Kingston has restricted himself to the study of insects, 
because their instincts are so infinitely varied and because they solve many 
complicated problems in the most perfect way. In doing this, are they nothing 
but automata Kenri Fabre, who devoted a lifetime to the study of insect life, 
denied them anything more than an unconscious prompting that has no choice 
of action. When an insect is carrying out its ordinary avocations, when a bee 
builds a honey cell with mathematical precision or a spider spins a web with a 
speed and skill that no human being could rival, it is no doubt actuated purely 
by instinct ; but what happens when an insect is faced by accidents outside its 
normal experience ? Major Kingston made numerous experiments and observa- 
tions to test them. For instance, he found a paii of beetles (Cymnopleurus miliaris) 
engaged in their usual task of rolling a pellet of dung : “I cut it in half. A terrible 
calamity ! The beetles examine it, survey the two hemispheres. Then they 
gather the halves together, and press them again into a ball. I cut the ball into 
four quarters. A still bigger catastrophe ! The beetles mould them together 
again. I alter the shape of their perfect sphere, make one into a cube, flatten 
another into a disc. It is marvellous to see the beetles* appreciation. I cannot 
here go into all the details, but they turn both my cube and disc back into the 
perfect sphere.'* 

Here is another case. " Myrmecocystus setipes is a powerful ant. . It had made 
a nest on the side of a bank. The ejected earth ran down from it in a shoot, like 
a landslip on the face of a hill. The shoot was very steep and crumbling, and as 
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each ant carried out its load, it slipped on the loose material and tumbled down 
to the bottom of the slope. The ants, however, refused to be defeated. After 
some days of slipping and falling they managed to devise an ingenious plan of 
getting over this serious difficulty. They assigned to one particular ant the 
duty ot consolidating and hardening the ground. This ant set about collecting 
pebbles which it found near the foot of the shoot. These pebbles it carried up 
the shoot and spread them out in the form of a platform at the very top of the 
shoot, that is, just outside the mouth of the nest. 

" This was tremendous labour for one ant. The carrying of the pebbles up the 
slippery shoot was a task that lasted several days. It required all the labourer’s 
strength, and caused it innumerable falls. It was interesting to see selection 
at work. The ant never took the first pebble that offered. Several werd 
examined, picked up and tested, until one was met with that fitted the job.'^ 
Moreover, it did not place its pebbles haphazard ; it carefully found a suitable \ 
spot for the fitting of each load. The final result was a platform of pebbles on 
which the excavators walked easily, and no more of them fell down the slope. ... 

‘‘ I can no more deny intelligence to this act than I can to a man who builds 
a parapet to prevent people tumbling down a hill." 

On another occasion Major Kingston observed a case where a wasp {Eumenes 
dimidiatipennis) had deliberately planned out the whole of her nest before she 
built it. * ' One morning, in a deserted house, I happened to see on a whitewashed 
wall an example of this mason’s work. The w^asp had completed two of her cells 
and was about to commence the third. Kut here is the point which literally 
amazed me. In addition to the two completed chambers, the wasp had mapped 
out the scheme of architecture for all the subsequent cells of her nest. Before 
me on the wall was a definite plan, a mapping out of the final structure, made, 

I have no doubt, for the same purpose that the human architect maps out a house. 
.... At the very commencement of her labour she had pre-arranged for the 
whole work. This, I am confident, implies intelligence.” 

Major Kingston has for seventeen years been a careful observer of animal life 
in the jungles of the Oriental forests ; he has written a book of absorbing interest 
to all naturalists, and we think that few will be found to maintain that all the 
actions of the insects which he describes can be accounted for by blind instinct. 


Exact Colour Matching and Specifying. By L. Blin Desbleds, Technological 
& Industrial Service, 41, Avenue Gambetta, Paris. Price 4s. 

This short and simply written book deals with the principles of colorimetry and 
the application of colorimetric measurement to the work of the dyer and colouiist. 
The underlying theory is explained very clearly and in comparatively non-technical 
language in the first four chapters of the book. Chapter V is devoted to a descrip- 
tion of colour measurement by means of the Toussaint photo-electric colorimeter. 
This is the only instrument described, and unfortunately some misleading state- 
ments are made as regards important properties of the photo-electric cell. In the 
first place it is stated (p.54) that ” within the range of use of the apparatus, there is 
exact proportionality between the light energy acting on the potassium and the 
change in the intensity of the current in the galvanometer circuit.” Later, on p.83, 
the astonishing statement is made that "the photo-electric cell . . . always 
reacts in a manner which is exactly proportional to the light energy, whatever the 
coloration, acting upon it.” (The it^cs are the reviewer's). The relative response 
of the eye to light of different colours is treated at some length in Chapter VIII, 
but in spite of this the mean of the reflection factors of a coloured surface, measured 
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at the six wave-lengths, 400, 450, 530, 580, 620 and 70om|jt is taken as a measure of 
the integral reflection factor of the surface, no attention being paid, apparently, 
to the various visibility factors of lights of these diflerent colours. 

From the point of view of the practical dyer, the chapters on colour matching 
curves and on the fixing of tolerances in colour matching are of the greatest direct 
importance. The use of colour curves in the correction of mixtures of dyes and 
in the pre-determination of the mixture required for the production of a specified 
colour is explained in the final chapters, and these should be of great value to all 
interested in the subject of dyeing. The printing and production are not as good 
as could be desired. 

J.W.T.W. 


GENERAL NOTE. 


International Congress on Commercial Education. — An International 
Congress on Commercial Education is to be held in Amsterdam, from the 2nd to 
the 5th September, 1029. This is being organised by the Dutch National 
Association for Commercial Education, under the auspices of the International 
Association for Commercial Education. Business men, educational authorities 
and governments of about ten countries, including Cireat Britain, France, Germany, 
Denmark and China, have promised to send representatives. The task of organising 
British representation was entrusted to a Committee appointed at a meeting held 
in London, on November 9th, 1928, at which over thirty members of prominent 
British organisations connected with commercial education took part. The 
undermentioned have expressed the hope that (ireat Britain will be ade(]uately 
represented at the Congress : The liight Hon. Lord Eustace Percy, The Right 
Hon. the I.ord Mayor of Loudon, Sir John Kyiiaston Stndd, The Right Hon, Lord 
Southwark, and Sir George Sutton, Bt., Cliairman of the Council of the Royal 
Society of Arts. Those interested in the matter are invited to apply for further 
information to the Hon, Secretary of the Committee tor the Organisation of British 
Repre.sentatioh. Mr. N. Skene Smith, 3. Onslow Gardens. Wallington, Surrey. 


MEETINGS OF OTRBII SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, February 4. .Architects, Royal Institute ol 
British, 9, Conduit Street, W. 8 p.m. Business 
Meeting. 

Automobile Engineers, Institutios of, at the Merchant 
Venturers* Technicid College, Bristol. 6,45 pm. 
Dr, F, W. Lancl\ester, “ Coll l^ition.*’ 

Chemical Industry, Society of, at Burlington House, W. 
8 p.m. Dr. A. E. Dunstan, “ Petroleum as a Sourct 
of Synthetic Material.*’ 

Electrical Engineers, Institution of, Savoy Place, W.C. 
7 P.m. Mr. W. R. Rawlings, Earthing and the 
Safety of the Public.** 

Endues, Society of. at Burlington House, W. 6 p.m. 
Mr. A. Kirkw^ Dodds, Presidential Address. 
'* Berwick’s Bridges.” 

Fanneri* Club, at the Royal Society of Arts, Adelpbi, 
W.C, 4 p.in. Mr. W. F. Seabrook, ” The Economic 
Side of Fruit Growing.” 

Geographical Society, at the Aeolian Hall, New BoaA 
Street, W. B^o p.m. Mr. J. A. Steers, *' The Great 
Barrier Reef Expedition ’* (Preliminary Account). 
Royal Institution, ai, Albemarle Street, W. 3 p.m. 
^ General Meeting. 

Surveyors’ Institutloo, la, Great George Stmt, S,w. 


8 p.m. Mr. H. J . Vaughan, The Significance oi tin* 
Timber Merchant in Estate Forestry.” 

Victoria Institute, at the Central Hall, Westminster, 
S.W. 4.30 p.m, Mr. Philip J. Le Riche, ” Scientific 
Proofs of a Universal Deluge.” 

University of London, at University College, Gower 
Street, W.C. 2 p.m. Prof. Edmund G, Gardner, 
” Dante’s Italy.” 

4.30 p.m. Mr. A. M, Hind, ” Rembrandt and otlier 
Dutch Etchers and Draughtsmen.” 

5 p.m. Dr. W. H. Craib, ” Electrical Phenomena in 
Muscle and Nerve.” (Lecture I.) 

5.30 p.m. Prof. Dr. R. W. Chambers, ” Sources r.f 
AnglO'Saxon History.” (Lecture IV.) 

Tuesday, February 5.. Automobile Engineers, Institu- 
tion of, at the Royal Society of Art^ Adelrhi, W.C, 
7.45 P-tst* Mr. K. Kerr Thomas, ” Some Investiga- 
tions into the Performance of Tubular Radiators for 
Motor Vehicles.” 

Civil Engineers, Institution of, Great George Street, 
S.W, 6 paa. Mr. H. N. Colma, ”Tts Kcgirdering 
of the Railway Bridge ov<r the Kiishna Riv<r 
Madras and Southern Mahratta Kailway ; Fourteen 
spans of 130 feet.” 

Electrical Engineers, Institution of, at the Engineers’ 
Club, Manchester. 7 p.m. Messrs. Johnstone Wright 
and C. W. Maiaball, ” The Construction of the Grid 
Transmission System in Great Britain.” 
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At Lamb’s Restaurant, Dundee, 7.30 p.m. Discus- 
sion on ** Earthed versus Insulated Systems.” 

At University College. Nottingham. 6.45 p.m. 
Mr. W. B, Woodhouse. ” Overhead Electric Lines.” 
Goldsmiths’ Hall, Foster Lane, B.C, 7 p.m. Sir 
Lawrence Weaver, *' Art. Industry and Salesmanship.” 
Hellenic Studies, Scoiety for the Promotion of, Burling- 
ton House, W, 5 p.m, Mr. A. H. M. Jones, “ Excava- 
tions at Jerash (Gerasa) by the British School of 
Archaeology at Jerusalem and Yale University.” 
Transport, Institute of, at the Society of Arts Hail, 
George Street, Edinburgh. 7.30 p.m. Mr. A. H. 
Roberts, ” Discharging of Grain Cargoes at Ports 
with special reference to the Port of Leith.” 

At the University, Bristol. 5.40 p.m. Mr, A. S. 
Quartermaine, ” The Relation of Livfl Engineering 
to Transport Problems.” 

Zoological Society, Regents Park, N.\^^ 3.30 p.m. 

Scientific Business Meeting. 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. Dr. R. W. Seton-Watson, “The Eastern 
Question.” (Lecture IV.) 

At the I.ondon School of Economics, Houghton 
Street, W.C. 5 p.m. Mr. A. Meyendorfl, ” The Social 
Transformation of Eastern Europe.” 

At University College, Gower Street, W.C. 5.30 p.m. 
Prof. Dr. Karl Pearson, ” The Current Work of the 
Biometric and Eugenics Lalioratories.” (Lecture II.) 
8.15 p.m. Miss E. Jefferies Davis, ” Historical Factors 
of the Problem of London Traffic.” (Lecture I.) 

Wednesday, February 6.. Analysts, Society of Public, 
Burlington Hous«‘, W, 8 p.m. i. Dr. T. P. Hilditch 
and EveUne E. Jones, M.Sc., “The Fatty Acids and 
Coimonent Glycerides of some New Zealand Butters.” 
2. Mr. A. Scott Dodd, “ A New Test for Boric Acid 
and Borates.” 3. Mr. B. E. Di.xon, “ The Determina- 
tion of Beryllium in Rocks.” 

British Academy, at the Civil Siervice Commission 
Building, Burlington Gardens, 5 p.m. Mr. E. 1 
Forsdyke, “ Minoan Art.” 

Electrical Engineers, Institution of, Savoy Place, W.C. 
6 p.m. Dr. B. Hodgson and Mr. L. S. Uarlev, “ The 
Development of the Oxide-coated Filament.” 
Geological Society, Burlington House, W. 5.30 p.m. 
Literature, Royal Society of, 2, Bloomsbury Square, 
W.C. 5.15 p.m. 

Microsc-opical Society, 20, Hanover Square, W. Meeting 
of Biological Section. 

Royal Institution, 21, Albemarle Street, W. 5.15 p.m. 
Prof, J, S. Huxley, ” Evolution and the Problem of 
Species.” (Lecture II.) 

L'jiiversity of London, at King’s College, Strand, W.L . 

5.30 p.m. Mr. A. F. Kendnck, ” English Weavings 
and Embroideries,” 

5.30 p.m. Prince D. Soyatopolk Mirsky, ” Contem- 
porary Russian Literature.” (Lecture IV.) 

At the London School nf Economics, Houghton 
Street, W.C. 6 p.m. Mr. F. Hutchinson, ” Measuring 
Output in Office Practice (I).” 

At University College, Gower Street, W.C. 3 p.m 
Signor Camillo Pellizri, '* l.a Lirica del Paradiso,” 
(Lecture 111.) 

5 p.m. Dr. A. S. Parkes, ” The Physiology of Repro- 
duction.” (l.ecture IV.) 

5.30 p.m. Prof. E. Vermeil, ” Lcs Relations Intcl- 
lectuelles entre la France et I’Allemagnc.” 

5.30 p.m. Mr. 1. C, Grondahl, “ Wergeland and the 
Norwegian Lyric.” (Lecture I.) 

5.30 p.m. Mr. J. Haautjes, ” The Dutch Mediaeval 
Tale of Beatrice.” 

Thursday, February 7 .Chemical Society, Burlington 
House, W. 8 p.m. i. Messrs. C. S. Gibson and j. L. 
Simonsen, ” Indian turpentine from Pinus lonpifolia 
Roxb. Part V. The oxidation of d-2\®*carene with 
Beckmann’s chromic acid mixture.” a. Mr. A. W. 
Chapman, “ A new method for preparing substituted 
^phenylamines.” 3. Messrs. C. S. Gibson, J. D. A. 
Johnson and B. Levim “Compounds of the trypar- 
saiiude type. Part I. Resolution of N-phenvlalanine- 
4-a^oic acid and of its an^de.” 4, Mesm. C. S. 

Johnson, ** io-Chloro-5 : 10- 
^ydropbenarsarine and its derivatives. Part VII. 
The synthesis of the 1 -methyl- and of the j-methyF 
bomologues.” 

M^lmM Engineers, Institutloii of, at the Roval 
Technical College, Gli«gow. 7.30 p,m. Mr. H. X. 


Guy, “ Modem Development in Steam-Turbine 
Practice.” 

Refrigeration, British Association of, at the Institution 
of Mechanical Engineers, Storey’s Gate, S.W. 5.30 p.m. 
Sir William B. Hardy, “ Education in Refrigeration.” 
Koval Institution, 21, Albemarle Street, W, 5.15 P.m. 
Sir William Bragg, ” The Early History of X-Rays ” 
(Lecture II.) 

Universitv of London, at Bedford College for Women, 
Regent’s Park, N.W. 5.15 p.m. Mr. T, A. Joyce, 
“The Architecture of Central and .South .America.” 
(Lecture IV.) 


At King’s College, Strand, W.C. 5.30 p.m, Mr. R. 
Filzgibbon Young, “Czechoslovakia.” (Lecture IV,) 
(King’s College), at 40, Torrington Square, W.( 

5.30 p.m. Dr. Julian Krzy/anowski, “ Renaissanre 
Poland.” (Lecture III.) j 

At University College, Gower Street, W.C. 31 p.m. 
Dr. R. J. Ludford, “ Cytology in Relation to Physio- 
logical Processes.” (Lecture 111.) \ 

5 p.m. Dr. R, 11. Ing, “The Chemistry of lonu* 
Natural Drugs.” (Lecture IV.) \ 

5.15 p.m. Prof. J. E. G. de Montmorency, “VVlie 
Barbarian Codes of Hither Europe, A.D. 450 — 850.” 
(Lecture II, ) \ 

5.30 p.m. Prof. Dr. A. F. Pollard, “ Cardinal WolscV.' ’ 
(Lecture V.) \ 

Victoria and, Albeit Museum, South Kensington, S.VV 


S.30 p.m. Miss C. J. Hudig, “ Dutch Silver.” 


Friday, Fi hruary 8 .Chemical Industry, Society ot 
(Chemual I'ngineenng Group), at the Roval Socict\ 
ot .Arts, .Aflclphi, W.C. 8 p.m. Prof. Dr. W. F. 
Gibbs, “The Role of Surface Energy in Chemical 
lingjnccTing.” 

(rivilogists’ Asst'>ri.it)on, at University College, Gowei 
Street, W’. 7,3<j p.m. Annual General Meeting. 

I'rof. Dr. A. Morlev I)a\’iep, Presidential Address on 
“ Faunal Migrations since the Cretaccons,” 

Malai ologioal Society, at Univci-sity Co!lo.”c, Gowei 
Street, W.C. 0 p.rii. 

Mechanical Kngineeis, Institution of, Storey’s Gate, 
S.W'. 6 p.m. Disenssion on “The Profession of the 
Mechanical Engineer,” introduced by Mr. I.. A. 
Legros. 

Metals, Institute ot, at tbe Engineers’ t lub, Binuingham . 
7 p.m. Mr. D. J . MaoNaughton, “ Blcctro-Derosition.” 
‘\t the Universitv. St. George’s Square, Sheffield. 

7. 30 p.m. Mr. W. T. Griffiths, “ Some Recent Develop- 
ments in Nickel Metallurgy.” 

North-East Coast Institution of Engineers and Ship- 
builders, at the Mining Institute, Newcastle-on-Tync. 
0 p.m. Dr. (L \V. Todd, “Ihc Prediction of the 
Properties of Engineering Materials from their 
Ultimate StnicturCvS.” 

Physical Society, at the Imperial College of Science and 
Technology, South Kensington, S.W'. 3 p.m. i. Mr. 
L. F. Stanley, “'The Construction and talibration of 
a 55ensitive Form of Pirani Gauge for the Measurement 
of High Vatua.” 2. Mr. H. C. W’ebstcr, “ Photo- 
graphic Measurement of the Relative Intensities of 
the LLi, LLa, LL2 Lines of Silver.” 3. Mr. H. C. 
Webster, “ Spark Satellites of the LL Lines of Silver.* ’ 
4. Mr. W. A. Benton. Demonstration of a new instru- 
ment for the ray id and accurate detennination of th<* 
specific gravities of sqbd substances. 

Royal Institution, 21, Albemarle Street, W. 9 p.m. 
Mr. C. E. R. Sherrington, “ Recent Problems of Rail 
Transport at Home and Abroad.” 

Transport, Institute of, at the Y.M.C.A, Hall, Newcastle- 
on-Tyno. 7.30 p.m. Paper by Mr. A. C. W. Imtcy. 
University of London, at King’s College, Strand, W.C. 

5.30 p.m. Professor P. N. Ure, “ The Age of Justinian 
as viewed by some of his Con temporaries. ” 

At the London School of Economics, Houghton Street , 
W.C, 5 p.m. Mr. C. E. R. Sherrington, “ Railway 
Electrification and the Redistribution of Industty.” 

At University College, Gower Street, W.C. 5 p.m. 
Mr. C. F. A. Pantin, “Comparative Physiology.” 
(Lecture IV.) 


Saturday, February 9. .L.C.C. Tbe Homiman Museum, 
Forest Hill, S.E. 3.30 p.m. Mr. H, N. Milligan, 
“ Life l^yond the Low-Tide Mark.” 

Royal Institution, 21, Albemarle Street, W. 3 p.m. 
Dr. S. Marchant. “ Music in Cathedral and CoUegiate 
Chufobes.*’ 
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Alt communications for the Society should be addressed to the Secretary, John Street, 

Adelphi, IV.C. (2.) 

NOTICES. 

NEXT WEEK 

VVEi)NP:sr)AY, February 13th, at 8 p.m. (Ordinary Meeting.) ('kcil 
Hooper, F.L.S., The Pollination of h'ruit Blossoms in relation to Commercial 
Fruit Growing” (illustrated by lantern slides). H. V. Taylor, A.R.C.S., 
B.Sc., O.B.E., Commissioner of Horticulture, Ministry of Agriculture and 
Fisheries, will preside. 


THE PRESERVATION OF ANCIENT COTTAGES. 

A general meeting in connexion with the Fund for the Preservation of Ancient 
Cottages will be held in the Hall of the Royal Societ}' of Arts on Wednesday, 
February 27th, at 3 }).m. The Rt. Hon. J. R.amsay Macdonald, M.P., 
will preside. 

Admission will be by ticket only, and Fellows wishing to be present are 
requested to communicate at once with the Secretary. 


THOMAS GRAY MEMORIAL TRUST. 

PRIZES FOR THE IMPROVEMENT AND ENCOURAGEMENT OF 

NAVIGATION. 

Under the will of the late Thomas L. Gray, the Royal Society of Arts has 
been appointed residuary legatee of his estate for the purpose of founding 
a memorial to his father, the late Thomas Gray, C.B., who was for many 
years Assistant Secretary to the Board of Trade (Marine Department). 

The objects of the Trust are “ The advancement of the Science of Navigation 
and the Scientific and educational interests of the British Mercantile Marine.” 

The Council now offer the following Prizes : — 

PRIZE FOR AN INVENTION. 

(i) A Prize of £150 to any person who may bring to their notice a valuable 
improvement in the Science or Practice of Navigation proposed or 
invented by himself in the years 1928 and 1929. 
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In the event of more than one such improvement being approved, 
the Council reserve the right of dividing the amount into two or more 
prizes at their discretion. Competitors must forward their proofs of 
claim on or before December 31st, 1929, to the Secretary, Royal Society 
of Arts, John Street, Adelphi, W.C.2. 

PRIZE FOR AN ESSA^^ 

(ii) A Prize of £50 for an essay on the following subject : — 

" You are overtaken by a revolving storm. Discuss the handling 
of a low-powered steamer from the time of the first indication of the 
approach of the storm until the storm has passed, supposing the ship 
to be in (a) the safe semicircle, (b) the dangerous semicircle, and (c) the 
direct path of the storm's centre.” 

Competitors must send in their essays not later than December 31st, 1929,^ 
to the Secretary, Royal Society of Arts, at the above address. 

The essays must be typed or clearly written. I'hey must he sent in under 
a motto, accompanied by a sealed envelope enclosing the author's name, 
which mu.st on no account be written on the e-say. A breach of this 
regulation will result in disqualification. 

The Judges will be appointed by the Council. 

The Council reserve the right of withholding the Prize or of awarding a 
.smaller Prize or Prizes, if in the opinion of the Judges no suitable invention 
or essay is submitted. 

The Council also reserve an option on the copyright of the successful essay. 

NINTH ORDINARY MEETING. 

Wednesday, Jani^akv 30th, 1929. ^ ames Swinuerne, Esq., F.R.S., 
in the Chair. 

A paper entitled ” The Shannon Scheme and its Economic Consequences ” 
was read by Mr. George Fletcher, M.A., F.G.S., M.R.I.A., late Member of 
the Water Power Resources (Ireland) Committee. The paper and discussion 
will be published in the Journal on March 8th. 


CANTOR LECTURES. 

Monday, January 28th, 1929. Dr. R. Lessing. Ph.D., F'.C.S., in the Chair. 
Dr. C. H. Lander, C.B.E., D.Sc., M.Inst.C.E., F.Inst.P., Director of Fuel 
Research, Department of Scientific and Industrial Research, delivered the 
last of his course of three lectures on The Treatment of Coal."' On the 
motion of Col. the Master of Sempill, a vote of thanks was accorded to 
Dr. Lander for his interesting and instructive course. 

The lectures wrill be published in the Journal during the summer recess. 
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PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 

BIOLOGY AND REFRIGERATION. 

By Franklin Kidd, M.A., D.Sc., 

Principal Assistant at the Low Temperature Station for Research in Bio- 
chemistry and Biophysics. (University of Cambridge and Department of 
Scientific and Industrial Research). 

Lfxtuke Til.- Refrigeration and Meat. 

With an Introduction on Atmosphere Control in Fruit Storage. 

(Delivered November 26//?, 1928.) 


Retrospect. 

In my last lecture we dealt with the apple as a type fruit. We saw^ how a 
general scientific study of the properties and behaviour of such a food product 
leads to a better understanding of the conditions to be observed in its storage 
and transport in bulk as an article of commerce. 

Two features of its behaviour were singled out for special attention its 
behaviour as a respiring and heat producing organism, and the occurrence of 
a critical stage or climacteric in its life history. At this stage a marked increase 
in respiratory activity occurs and the maximum development of those volatile 
substances which contribute to flavour and aroma takes place. Some of 
these substances are definitely toxic to the fruit, so that, in sufficient 
concentration, they may end or shorten its life. 

We considered, in particular, the relation between storage temperature 
and length of storage life. I'he conclusion was reached that there is very 
generally an optimum storage temperature, above which life is shortened by 
eailier ripening and conse(}uent fungal rotting, and below which death occurs 
prematurely from functional disorganisation and breakdown of the still unripe 
fruit. In this connection we reviewed instances of lack of uniformity of tem- 
perature in space and time in large storage chambers, and discussed some of 
the steps which have been taken to improve these conditions. 

The broad general principles which emerged from this rapid review are 
probably applicable in the case of all fruits, but in many cases the quantitative 
details have yet to be filled in. 

Atmosphere Control in Fruit STORACiE. 

Ttifere is. undoubtedly a relation between respiratory activity and length of 
life. The faster the respiration, the shorter the life. Racial and nutritional 



314 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Feb. 8, 1929 


factors which are associated with long life are also associated with low respiratory 
activity. One may quote in this connexion the result of a recent experiment 


in which 120 apples from ten adjacent trees, 12 from each tree, were stored at 
a uniform temperature, and the respiratory activity and life duration of each 
determined.*® You will see from the accompanying table that length of life 

is associated with low respiratory activity. 


Life Class. 

No. OF 

Respiratory Activity, CCS. 


Apples 

CO2 PER 10 Kii AT 12“ C. 

I 75-94 days 

II 

62 

II 95-134 .. 

^7 

59 

Ill 135-171 

34 

56 

IV 172-203 

26 

54 

V 204-317 

17 

51 


The questions may then be asked : Arc there any storage conditions, other 
than temperature, which can reduce or intensify respiratory activity ? — and 
will such conditions correspondingly retard or accelerate ripening and ageing ? 

In answer to the first of these queries, we can say at once there are such 
conditions. One we have already seen, namely, the oxygen concentration in 
the air of the store. Lowering oxygen concentration to a certain limit decreases 
respiratory activity. Beyond this limit further lowering sets up a fermentative 
type of respiration, the products of which may become injurious. Two others 
may be mentioned, both related to the atmosphere oi the store. Carbon 
dioxide up to a certain concentration retards respiration and such a gas as 
ethylen in very small traces accelerates respiration. 

The answer to the second query is that each of these factors exercises an 
effect upon rate of ripening corresponding to its effect upon respiratory activity. 

The Use of Ethylene Gas to Accelerate Ripening. 

The quantitative aspects of atmosphere control have been as yet only very 
slightly explored, but one or two examples of its practical application may be 
quoted. 

Citrufi. Ethylene gas is now used extensively in the citrus packing houses 
of California to accelerate the ripening of oranges, which are gathered as soon 
as a statutory content of sugar and acid is attained, though they may still be 
green. Early fruit of this sort is needed to extend the marketing season and to 
avoid excess of supply at the peak period of production. It has long been 
known that the change from green to orange could be hastened by heating 
the fruit in poorly ventilated rooms. By using smoking oil stoves, damped 
down so as to yield products of partial combustion, the change can be further 
accelerated. This primitive method is now being supplanted by electrical 
heating and the addition of regulated amounts of ethylene gas to the atmosphere. 

^®Kicid, L. and Wost, C, Food Investigation Board, Ann. Report, 1927. 
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Chace and Denny, dealing with their researches on the use of ethylene in 
the colouring of citrus fruits, say 

“ With ordinary gas analysis methods it was not possible to detect the combus- 
tion product responsible for the coloration of the fruit, but by a series of experi- 
ments it was found that the effective constituent was easily adsorbed by bromine 
and had a specific gravity about equal to that of air. These facts suggest(^d 
ethylene, and later experiments showed ethylene to be very effective in bringing 
about the desired change in the colour of citrus fruit. It is not believed that the 
ethylene enters into any special chemical combination with the green coloring 
matter of the fruit to form a colorless compound. The experiments indicati'. that 
the ethylene stimulates the fruit to renewed activity, and that as a result of these 
life activituis the fruit itself brings about the decx)]oration of the green pigment. 

11 is truly surjirising what low concentrations of elbvhme are able to cause 
green fruit to turn yellow. One part by volume of ethylene in on(‘ million parts 
of air was found to colour fruit in about the time required by the older kerosene 
stove method. Even one part in five million produced a satisfactory result, 
though it required a longer time. 

The high temperatures that vv<Te formerly tJuiuglit to be nece.ssary for the 
colouring process are now known not only to be unnecessary, but positively 
injurious. Ethylene will colour lemons with sufficient rapidity for commercial 
purposes when the temperature is J‘'. to 70'^ E., and will colour oranges at 
70° F. to 80'' F. Tt is possible to obtain coloration at lower temperatures if a 
longer time is allowed.” 

'romatoes. The illustration (b'igunj i) shows the acceleration of ripening 
produced by the action of ethylene gas, and of the allied substance propylene, 
upon tomatoes. “Ethylene gas in concentrations as low or lower than one in 



Z>ays 

Kig. X. — The Ripening of Tomatoes 
Curve A, one part of propylene to 5.000 
of air. ('urve B, one part of ethylene 
to 4,300 ol air. Curve C, air alone. 

(After Rosa). 

«*Chace, E. M.. and Denny, F. E. Indust, and Eng. Chem., 16, 1924* 
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43^0, greatly accelerates the development of the red pigment. Other ripening 
processes, the destruction of starch and of organic acids, and the conversion 
of insoluble nitrogen to soluble forms are also accentuated.'’ (Rosa).*? 

Bananas. Similar results are produced by ethylene in the ripening of 
bananas. Its use, however, has not yet been very generally adopted in con- 
nexion with this fruit. The banana fruit is shipped and handled in the green 
state and ripened or conditioned after arrival in warm rooms. It is interesting 
to note, however, that the use of exposed gas jets has been considered by the 
trade superior to hot water pipes for the heating of these ripening rooms, and 
that in the Botanical Laboratories at Cambridge the amazing oligodynamic 
effects of extremely small traces of ethylene upon the respiration and ripening 
of fruit was first disco\Tred, owing to an accidental leak of coal ga.s (whiclr^ 
contains ethylene). ^ 

The rate of respiration under the influence of ethylene may be doubled or 
trebled. In the absence of oxygen the accelerating influence upon ripening 
and ageing is not obsers'cd. 

Oxygen and Carbon Dioxide Control to Riri.MO) Ripening. 

Let us now turn to the other side of the picture and consider briefly the 
practical application ot atmosphere Ctuitrol in retartling ripening by reduced 
oxygen and increased carbon dioxide. 

Effects produced b}^ varying tlie oxygen and carbon dioxide content of the 
atmosphere have long been known to botanists, particularly in regard to such 
activities of the plant as growth, germination and carbon assimilation. Recently 
a thorough investigation had been begun into the effects of oxygen and carbon 
dioxide upon the rate of re.spiration and the ripening of stored fruit.** 

The upshot to date of this experimental enquiry, which has been carried to 
the commercial scale and in which the apple has been used, is tcj show that, either 
by reducing the oxygen content of the storage atmosphere or increasing the 

AAafe 

my* 

Fig. 2. — Comparative wastage in gas 
storage and air storage at the same 
temperature (46.5'' F.). Atmosphere 
in gas storage regulated to contain 9% 
carbon dioxide and 12% oxygen. 

(After Kidd, W'est and Kidd). 

* 5 Kosa, J. T. Proc. Am. Soc. Hort, Sci., 23, 1926, 

**Kiddi F., West, C. and Kidd, M. N. Gas Storage of Fruit, Food Investigation Board, 
Special Report, 30, 1927. 
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carbon dioxide content, the ripening of the fruit is retarded, and that by 
combining these conditions effects of very considerable magnitude are produced. 
The results of a typical experiment are shown in Figure 2. In the controlled 
atmosphere the storage life is twice that in air. If either oxygen reduction 
or carbon dioxide accumulation are carried too far injurious results follow. 

The required conditions of reduced oxygen content and increased carbon 
dioxide content can be produced simply by restricting and regulating the 
ventilation of the storage chambers. With such a method, however, the 
autotoxic effects of the volatile products of the fruits showed themselves, 
effects which we have already dealt with. Such effects can be avoided in the 
case of the apple by the use of oik^l wrap])ers. 


Co-ORi)iNATK Control or XEMPEKArrRK and Atmospherk Composition 
Necessary. 

An important outcome of this enquiry has been to emphasise the intercon- 
nexion between temperature and atmosphere composition in relation to the 
results produced. Temperature and atmos}>l)ere ci^mpositum arc not inde- 
pendent variables. The effects produced by any given atmosphere depend 
upon the temperature. 

Reasons for this interdependence of the two variables, atmosphere and 
temperature, are not far to seek. On the one hand, gases are more soluble 
at low temperatures, so that for any given amount of a gas in the atmosphere 
there will be more actually in solution in the tissue at a low temperature than 
at a higher one. 

On the other hand, with temperature change, the rates of tlic two processes — 
passage of gases through the skin, and rate, of respiration by the living cells 
within —arc unequally affected. In consequence, for any given oxygen and 
carbon dioxide content in the external atmosplien', the composition of the 



LTg. 3. — Temperature and composition 
of internal atmosphere of applcjs. A, 
fruit is Bramley's seedling from one 
locality ; B, fruit is the same variety 
from another locality. (After 
Ekamberam) ** 
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4,300, greatly accelerates the development of the red pigment. Other ripening 
processes, the destruction of starch and of organic acids, and the conversion 
of insoluble nitrogen to soluble forms are also accentuated." (Rosa).*? 

Bananas, Similar re.sults are produced by ethylene in the ripening of 
bananas. Its use, however, has not yet been very generally adopted in con- 
nexion with this fruit. The banana fruit is shipped and liandlcd in the green 
state and ripened or conditioned after arrival in warm rooms. It is interesting 
to note, however, that the use of exposed gas jets has been considered by the 
trade superior to hot water pipes for the heating of these ripening rooms, amd 
that in the Botanical Lal)oratorics at Cambridge the amazing oligodynamic 
effects of extremely small traces of ethylene upon the respiration and ripening 
of fruit was first discovered, owing to an accidental leak of coal gas (which 
contains ethylene). 

The rate of respiration under the influence of etliylene may be doubled or' 
trebled. In the absence of oxygen the accelerating influence upon ripening 
and ageing is not observed. 

Oxygen and Carbon Dioxidjl Control to Retard Ripening. 

Let us now turn to tin* other side of the picture and consider briefly the 
practical application of atmosphere control in retarding ripening by reduced 
oxygen and increased carbon dioxide. 

Effects produced by varying the oxygen and carbon dioxide content of the 
atmosphere have long been known to botanists, particularly in regard to such 
activities of the plant as growth, germination and carbon assimilation. Recently 
a thorough investigation had been begun into the effects of oxygen and carbon 
dioxide upon the rate of re.spiration and the ripening of stored fruit. ** 

The upshot to date of this experimental enquiry, which has been carried to 
the commercial scale and in which the apple has been used, is to show that, either 
by reducing the oxygen content of the storage atmosphere or increasing the 

toy. 

50 “^ 

fOO% 

5 K 

Fig. 2. — Comparative wastage in gas 
storage and air storage at the .same 
temperature (46.5® F.). Atmosphere 
in gas storage regulated to contain 9% 
carbon dioxide and 12% oxygen. 

(After Kidd, West and Kidd). 

J. T. Proc, Am. Soc. Hort, Sci., 23, 1926. 

**Kid<if, F., West, C. and Kidd, M. N. Gas Storage of Fruity Food Investigation Board, 
Special Report, 30, 1927. 




Feb, 8, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


317 


carbon dioxide content, the ripening of the fruit is retarded, and that by 
combining these conditions effects of very considerable magnitude are produced. 
The results of a typical experiment are shown in Figure 2. In the controlled 
atmosphere the storage life is twice that in air. If either oxygen reduction 
or carbon dioxide accumulation arc carried too far injurious results follow. 

The required conditions of reduced oxygen content and increased carbon 
dioxide content can be produced simply by restricting and regulating the 
ventilation of the storage chambers. Witli such a method, however, the 
autotoxic effects of the volatile products of the fruits showed themselves, 
effects which we have already dealt witli. Such effects can be avoided in tlic; 
case of the apple by the use of t)iled wrap])ers. 


Co-ORuiNATK Control ot Temphraturk \ni) Aimospiieke Composition 
Necessary. 

An important outcome of tliis enquiry has bt*en to em])hasise the intercon- 
nexion between temperature and atmos])here composition in relation to the 
results produced. Temperature; and atmosphere composition are not inde- 
pendent variables. The effects produced by any given atmosphere depend 
upon the temperature. 

Reasons for this interdepiendencc of the two variable's, atmosphere and 
temperature', are not far to seek. On the erne hand, gases are more se^luble 
at low temperatures, so that for any given amount of a gas in the atmosphere 
there will be more actually in solution in the tissue at a low temperature than 
at a higher one. 

On the other hand, with temperature change, the rates of the two processes — 
passage of gases through the skin, and rate of respiration by the living cells 
within — are unequally affected. In consequence, for any given oxygen and 
carbon dioxide content in the external atmosj)herc, the composition of the 



Fig. 3. — Temperature and conij^ositioii 
of internal atmosphere of apples. A, 
fruit is Bramley’s seedling from one 
locality ; B, fruit is the same variety 
from another locality, (After 
Ekamberam).** 
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internal atmosphere in contact with the living cells within the fruit varies 
widely according to the temperature of the store. The extent to which this 
is so will be brought home to you by my next illustration (Figure 3). 

At present it appears that optimum results are obtained with regulated 
oxygen and carbon dioxide atmosphere at temperatures just above the lower 
limit at which susceptibility to low temperature breakdown commences. 

Regulated Ventilation of Ships’ Holds. 

On what may be called the negative side, this investigation has important 
practical bearings. We saw in my late lecture the undesirable effects during 
overseas transport which follow from the self-heating property of fruit duA to 
its respiratory activity. \ 

Our next illustration (Figure 4) shows the extent to which the compositii^m 
of the atmosphere of certain types of holds may be modified by the activity 
of the fruit in consuming oxygen and producing carbon dioxide.'*’ In these 
cases, and until quite recently, no attempt was made to regulate this accumu- 
lation of carbon dioxide, which therefore always proceeded until the natural 
leakage from the hold balanced the production of the gas by the fruit. 



I’K.. 4 - Temperature and gas records 
obtained in uiiventilated refrigerated 
holds of the grid type carrying apples 
from Australia. (After Smith). 

From this state of affairs, in conjunction with the ineqiudity of temperature 
through the cargo already discussed, three consetiucnces may follow, two 
harmful and one beneficial. Thus, provided the accumulation docs not go 
beyond a certain limit, the portion of the cargo above the temperature associated 
with low temperature breakdown will benefit. The portion of the cargo below 
this temperature will be harmed. On the other hand, if too great an accumula- 
tion of carbon dioxide occurs the whole cargo will be damaged. 

Atmosphere Control Experiment Station. 

In concluding this section dealing with atmosphere control, as an auxiliary 
to temperature control, in the storage of fresh fruit and vegetables, a word 

*‘^Food Investigation Hoard, Special Report 21, 1925. 
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of warning may be uttered. We are on new ground and must beware of pitfalls. 
Temperature variation is a normal factor of environment. We are all tradi- 
tionally familiar with its broad effects. In controlling atmosphere composition 
we introduce conditions with which we are not familiar. We .shall have to 
create all our experience artificially and by experiment. For this reason it has 
been thought desirable to establish an experimental station especially equipped 
for .simultaneous control of temperature and atmosphere composition, and such 
a station is now in course of erection at East Mailing, in Kent. 

There is no time here to enlarge further upon this topic, but I think that the 
broad statements 1 have been able to make are sufficient to indicate that in 
atmosphere control we can see the elements of a new and powerful auxiliary 
means of controlling the forward march of the lif(‘ processes in the storage 
of fruits and fredi vegetables. 

KKFRIGIiKATION AND MKAI. 

We have now to consider animal flesh as a food ])rf>dnct, and to discuss 
some of the ]mncipal problems a.ssociated with its preservation during the 
})eriods of storage and transport which the industrial era have rendered an 
essential feature in world economy. 

Meat in its properties and behaviour differs fr(jin fruit and vegetables in 
many ways. In the first place, it is in a post-morte rn state. Though it still 
possesses a complex organic structure, this stimcture is in course of irreversible 
di.sintc'gration. Our c]uestions must be, therefore, how does this disintegration 
proceed, and how may it be regulated either in speed or character by control 
of temperature or other .storage conditions, or by adjustment of the aut(‘- 
UK^riem variables of race, age and nutrition or ph}^si(flogical state. 

I may perha])s remind you here that some progre.ss in di.sintegration is 
generally believed to be desirable for the product to attain its liighest quality. 
The practical problem is, therefore, to handle meat and fish in such a way from 
the producing centre to the consumer that it may be in its best stage for 
immediate consumy^tion. 

Autoly.sis. 

Biologists are naturally more interested in the mechani.sm of the living 
state than in the sequences of po.st-mortem decay, but this y>osition is reversed 
when we begin to study the behaviour and properties of meat in storage. One 
general feature of pf) d-:nortem change can at once be stated. The initial changes 
that proceed are those activated by the enzyme (or ferment) systems of life, 
which are disorgani.sed, but not put out of operation by the death of the tis.sue. 
Such changes are the hydrolysis (or splitting) of j^roteins into their simpler 
components, the soluble amino-acids : the hydrolysis of fats and the splitting 
of the muscle sugars to lactic acid. These changes are similar to those which 
occur in digestion, and this type of post-moitem disintegration is known as the 
autolysis or self-digestion of the tissue. 
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In the study of the natural course of disintegration of animal flesh there are, 
of course, the diffcre.nt main types of tissues to be considered — muscle tissue, 
connective tissue, fat tissue, and gland tissue, so that we again meet (as in the 
case of plants) the complications introduced by heterogeneity. We often find, 
for instance, in the storage of meat, that the disintegration of fats giving rise 
to rancidity may render the product uneatable, while the muscle tissue is 
still in good condition. 

The principles then governing the behaviour of animal tissues and their 
constituent materials during their post-mortem disintegration form a whole 
chapter of biochemistry, which is of fundamental importance in relation tathe 
preservation of foodstuffs, but which we have, as yet, hardly begun to explore. 

Bacterial and Mould Decay. 

With the breakdown of the living state and the onset of post -mortem disin- 
tegration, animal flesh becomes at once a rich medium for the growth of bacteria 
or moulds. The progressive development of these organisms is a secondary 
complication, and constitutes a field of investigation in itself. The identity 
of the organisms has to be determined, how they multiply, and the effects 
they have on the product under various conditions of storage. The interactions 
between a food product and populations of saprophytic micro-organisms, and 
the effects of temperature on the same, arc of particular interest in connection 
with the ripening and storage of cheese. 

A feature in which such products as meat and fish differ from fruits and 
vegetables lies in the absence of an intercellular network of air channels. In 
the living state the essential oxygen is distributed throughout the tissues by 
the blood stream. After death there is little access of free oxygen to the deeper 
tissues. This fact has an influence upon bacterial and mould development. 
Moulds and certain bacteria require oxygen, and are therefore limited to the 
surface. Other bacteria are able to flourish in the absence of oxygen, and these 
find their way into the deeper parts of the flesh. 

The Freezing and CiiiLLiNci of Me.^ts. 

With this slight introduction let us proceed at once to consider the effect 
of temperature. It was early discovered without the assistance of science 
that some forms of fle.sh, notably mutton, could be frozen hard ; handled and 
stored in the solid condition ; and subsequently thawed out, retailed and cooked, 
without any very marked de})reciation in quality. It was also found that 
other forms, notably beef, were much injured by freezing, juice flowing from 
the product when it was thawed and its quality after cooking rendered tasteless 
and dry. 

This form of deterioration is so serious that frozen beef has come to be 
r^arded as a low grade article of commerce. For transport and storage of 
good-quality beef the trade therefore relies on retarding post-mortem disin- 
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tegration by chilling/ ' that is, by lowering the temperature without freezing. 

The storage life in the chilled state is, however, strictly limited, so that 
chilled beef is a highly perishable article of commerce. Perfected and smooth 
running organisation is essential for success. Frr)zen meat, on the other hand, 
is practically a non-perishable article, and disturbances, such as strikes, wars, 
or delays in transit, need not necessarily dislocate supplies. The following 
figures show the relative extent of the trade with th(' U.K. in chilled and 
frozen beef : 


Comitry of Origin. 

A. Frozen. (Including Offal). 

U.S.A 

Uruguay 

Argentina 

Australia 

New Zealand 
( )ther (\)imtri(‘s 


H, CniLLKD. 
Uruguay 
Argentina 
( )ther(‘oun tries 


ijiuiniilies. 


. . <^4,5b9 cwts. 

^b3455 „ 

... 1,148,978 

540,828 
100,970 

3,586,698 

700,874 

... 8,956,806 ,, 

20,663 


o/)78.343 . 


JCE J^'OKMATION IN 1 HK TISSUES .\N1) ITS EFFECTS. 

The injurious effects of ice formation, which are especially noticeable in the 
case of beef, thus constitute one of the main problems cfamected with the cold 
storage of meats. At the outset it may be recalled that wc have already assem- 
bled certain generalisations with regard to the nature of the injurious effects 
produced by ice formation in plants, irsiiig as our criterion of injury the death 
of the organism. We found race, nutrition, and age had a marked influence on 
the degree of injury caused by ice formation. 

Wc also found that physiological .states could be induced by artificial 
treatment which rendered tlie organism resistant to freezing injury. And in 
analysing the cause of injury we isolated a number of factors: — the effects of 
concentrated salt solutions, such as result when pure water is withdrawn from 
the system, upon the colloidal organisation of the protoplasm ; the protective 
action of such substances as sugars; the water holding capacity of the colloids 
against the forces of ice formation ; and slow changes occurring in the desiccated 
system after the separation out of water as ice. 
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The Manner and Position of Ice Formation in Beef Muscle. 

Let us to-night first enquire where and how the ice is formed in the freezing 
of beef muscle tissue. 

The unit in muscle tissue is the muscle fibre surrounded by a limiting 
membrane, the sarcolcmma. These fibres are associated in bundles surrounded 
by clastic sheaths of connective tissue similar to that which encases the whole 
muscle. Within the muscle is a network of blood vessels and nerves. From 
the finest blood vessels a fluid filters out and eacli fibre is bathed in thk. 
Chemically, muscle consists of 75%-8o% of water, i‘’(, of salts, mainly potassium 
and sodium phosphates and chlorides, 15-20^^, of proteins. Among other 
constituents are sugars and nitrogenous bases. ^ 

In the living state it is now thought that the fibres contain protoplasm in 
liquid or semi-liquid state dispensed through a delicate solid frame work. C)n\ 
death, and during rigor mortis, this liquid clianges to a gelly with evolution of 
heat, which is in the order of i B.T.U. per lb.'*'* Under commercial conditions 
rigor mortis is established before freezing comuK'nces. 

Ice may be formed both witliin the fibres or between them. The extent to 
which this is so, one way f)r the other, appears in tlie main to be a function of 
the rate of cooling. When cooling is rapid the centres of ice formation are 
extremely numerous and originate within and without the fibres. When it is 
slow they are few and originate almost exclusively outside, betwe(‘n the fibres, 
either in the lymph or in the connective ti.ssues. 

During freezing the curve of temperature ]ilotte(l against time ilattens out 
when a temperature of about i.5^C. has been reached. At this temperature 
a very considerable portion of the water content of the meat solidifies, and 
during the process the temperature of the meat do(‘s not alter. From 
the curv’-e falls slowly to about - 3°C., after which the fall becomes more rapid. 
The flattened part of the curve corresponding to tlie period in which the bulk 
of the ice is formed is spoken of as the thermal arrest, and its duration is used 
as a standard by which to compare rates of freezing. 

The following Figures — 5, and 6 — illustrate the way in which ice is formed 
in beef muscle which has been frozen at various rates. The first of these 
illustrations shows thin slices of beef as they appear under the microscope at 
low temperatures, with the ice in them. The second and third show slices cut 
from pieces of meat in the frozen state and ” fixed before thawing by 
dropping them into 10% formalin and salt below freezing point. They are 
thinner sections and show the muscle fibres distinctly, and the degree to which 
they have been distorted by ice formation. From these illustrations it is clear 
that, with progressive increase in the rapidity of cooling, we range from a 
condition in which water and tissue elements become widely separated in space 
in the frozen state of the tissue to one in which they remain intimately 
associated. A feature which is well illustrated in one of the microphotos 

^®Smith, K. C. Food Invesfigatioy} Board, Affii. Report, ig27. 
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in Figure 6 is the fracture of the gelly substance of the individual fibres 
by the ice crystals. This is a characteristic of fairly rapid freezing. 

The details of the experiments of which the results arc illustrated in Figures 
5 and 5a were : — ** 

Figure 5. 

I Freezing medium Liquid air (-193X.) Thermal arrest, o minutes. 


n 

, , 

Brine : 

„ ,, 24 


111 


Brine : 



IV 


Brine : 

, . , , 60 

> » 

V 

, , 

Brine : 

120 


VI 

Figure 5a. 

•• 

Air : 

,, 1200 

} * 


I Same as II above. 

II Same as III above. 

1 11 Freezing medium, Air : Thermal arrest, 600 mitiutes. 


Rate of Coolinc; and the (iRAiN " of Ice Formation. 

In considering what liappens in the formation of ice, we conceive that some 
degree of super-cooling precedes the formation of ice at each centre of crystal- 
lisation. As soon as crystallisation sots in the temperature at that centre 
and in its immediate ntdghbourhood rises to the true freezing point, owing to 
the heat liberated in ice formation. 

We may picture, tiien, that in any system there e.xist a large number of 
j^otential cemtres of crystallisation which are brought into action by various 
degrees of super cooling. They vary- that is to say, in regard to what may 
be called their initial potency. When cooling is slow tlie few most potent 
centres get a sufficient start to prevent the other centres becoming operative. 
The heat release at these few centres balances the slow removLd of heat and so 
prevents further super-cooling anywhere else in the mass. Ice formation is 
then coarse “ grained.” When, on the other hand, cooling is rapid, super- 
cooling may go beyond the point at which the first few centres become operative 
and so bring other centres into action. This will proceed till again the heat 
liberated in the more rapid ice formation balances the heat removed in the 
more rapid cooling. The faster the cooling, the greater the number of centres 
of cry.stallisation and the finer the “grain.” 

Flesh, as we have seen, is a highly heterogeneous system, and it would appear 
that the interfaces between fibres, or between fibres and interstitial connective 
tissue, are locations of pre-potency in the initiation of crystallisation. 

Rate of Cooling and Ice F'crmation in Gelatine Gellies. 

My colleague, Dr. Moran, has recently made a thorough study of the 
phenomena of ice formation in gelatine gellies, which constitute a system analo- 

**Cook, G. A., Love, E. F, J., Vickery, J. R., and Young, W. J. Australian Journ, 
I'xper. Biology and Med., iii, 1926, 
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gous to, though simpler than, muscle tissue.*" Micro.scopical examinations 
showed that the number of centres of crystallisation increased as the rate of 
cooling was increased. 

With very rapid cooling, e.g., in liquid air at -i93'"C., the ice formed appears 
as a fine regular grain of minute spheres about 0.003 millimeters in diameter. 
The masses of desiccated gelatine between the ice are of about the same 
dimensions as the ice grains. 


N 


N 


» "H 


®®Moran* T. Proc, Roy, Soc,, ig26 (A) 112, and Pood Investigation Board, Ann. Rehort, 

1924- 



- w iVJTj- / 

j; .'..-c •'. 
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Fig. 5 (a).— Thill .slice.s of beef, which has ■ xi r 

the microscope after subsequent treatni^nt so 

elements. The most rapidly frozen is No 1 thn clearly the tissue 

(dark) have been cut rift ran ^ The muscle fibres 

n,,.. white areas are spaces ence o. ap.e,. i'.c u e hJi"' vIcUe^I'Ld ’ 



Fresh Beef. x{z6o). 
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P>rme frozen licof. .\{ i()o) 



Liquid Air ( -iqo^’ C.). Frozen lk‘el x(ioo). 

L'ni. 0. --(Moran and Hale, unpublished work). 

With very slow cooling of small pieces (discs 1.5 cm. x o 3 cm.) the surface 
was prepotent as a centre of crystallisation, and tln^ ice formed solely as shell 
or crust enclosing a core of desiccated gelly. 

At intermediate rates of cooling, in addition to surface ice, internal ice is 
formed, but the centres are relatively few, resulting in irregular masses of 
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mixed ice and gelly. The ice masses are, as it were, hcaieycombed by the 
desiccated gelly strands. 

If the gelly frozen is a concentrated one, the irregular honeycombed internal 
ice masses are replaced by a reguhu' disposition (T shells of alternate ice and 
desiccated gelly disposed concentrically about tlie original centres of crystal- 
lisation. 'i'lu so form very pretty structure.s. The a})pearance of one in section, 
much enlarged under the microscope, is shown in Figure 7. In the same 
figure is .shown a piece of gelatine only very slightly enlarged with these circular 
ice masses scattered through it. 



Pig 7 —Type of ice formation in concentrated gelatine 
* gelly. (After Moran). 
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Factors Determining Rate of Cooling. 

The factors which determine rate of heat transference in cooling are numerous. 
They are the thermal conductivity, specific heat, density, latent heat, specific 
surface and nature of surface of the cooled body ; and, secondly, the 
temperature, conductivity, specific heat, density and degree bf agitation of 
the external medium. 


A review of the influence of these factors treated on a quantitative basis 
has been set out by Stiles in one of the special reports (No. 7) of the Food 
Investigation Board. The most important of them from the practical point 
of view are the nature of the medium surrounding the body to be cooledi its 
degree of agitation and the size of the cooling object. I have chosen a few 


illustrations to remind us of the relative degree of the influence of these fact 
in particular. (Figures 8, 9, 10). 



Fig. S. — Rate of freezing and nature of 
cooling medium. Curves are 

temperature records taken at centres of 
two 15 gram pieces of beef cooled, one 
in air at — 20" C., and the other in brine 
at — 20'’ C. Thermal conductivity 
(calories per c m. per degree per sec.) 
of brine about 0,001, of air about 
o 0000 5 . ( Alter Stiles) . 


r 


0 * 


-10" 


TTc., 9. — Hate of freezing 
and agitation of cooling 
medium. Curves arc 
temperature records at 
centres of two 15 
gram pieces of beef, 
one frozen in brine kept 
artificially stirred, the 
other in .still brine. 

(After Stile.s). 



^rs 

\ 

\ 



/foura t 


Fig. 10. — Rate of freezing and size. 
Curves are temperature records taken at 
difterent depths in a 15 c.m. cylinder of 
5% gelatine. (Adapted from Stiles). 




Feb. 8, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


329 


Subsequent Effects of Different Rates of Freezing. 

To proceed, let us next enquire how these gradations in the manner of 
ice formation, which depend on the rate of cooling, influence the subsequent 
properties of the tissue after thawing. Taking first the quantity of drip, wc 
find that this is progressively greater the slower the freezing and the greater 
the consequent spatial separation of ice and tissue elements. But we find 
also that there is much less drip if the thawing is conducttTl slowly than if it 
proceeds rapidly. This is what might be expected. Interest attaches rather 
to the quantitative aspect of the results. 

In the first place, then, drip was not entirely eliminated in the experiments 
which we have been considering and of which you have seen some of tlie results 
illustrated (Figures 5 and 5^), except in the case in which the tissue was frozen 
in liquid air. In this case thermal arrest was ])ractically eliminated. One 
can, however, regard the drip as negligible in tin sc cases in which the thermal 
arrest was not of more than 0.5 hours duration. If wc are to achieve this 
critical rate in the centres of the freezing inass{'s, the law^s of heat tlow 
nec(*ssitate that the j)ieces employed he of the size of small joints rather 
than of whole sides, and aKo tliat freezing lx* conducted l)y immersion in an 
agitated liquid rather than in air. 

It has been found, also, that the course and extent of the autolysis of the 
jiieat after thawdng is greatly modified according to the rate* of freezing. We 
can measure the course of autolysis by estimating tlu‘ increase with time of 
the nitrogenous substances in the meat which are non-coagulable by heat, 
the.se substances being deprived by hydrolytic degradation from proteins. 
Slow freezing results in a greater and more rapid degradation of the proteins of 
the meat as compared w'ith that occurring in unfrozen meal. In the case of 
meat which has been frozen rapidly the ('ourse of autolysi.s after thawing 



Kk;. ii.~-ElTect of slow (air) freezing and 
ra]nd (brine) freezing on autolysis ot bool 
jTiu.scle alter thawing. (u) N^as trozen 
direcllv after killing ; {h) was exposed for a 
day at 0’=’ C. before freezing. (After Fearon 
and Foster). 
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is not far different from that of fresh unfrozen meat. The illustration (Figure ii) 
shows the course of autolysis in unfrozen shin beef muscle as compared with 
that in similar muscle after 24 hours' immersion in brine at -18'’ 

Rates of Thawing and theik Efi^kcts. 

So much for the effects which have their origin in the rate of freezing and 
manner of ice formation. Let us next consider, again as far as possible on a 
quantitative basis, how these effects may be modified by varying rates of 
thawing. It has been claimed that if the rate of thawing be very slow, drip 
is eliminated owing to complete reabsorbtion by the tissue of the water and 
solutes separated out in freezing. This is probably not true. But it is true 
that reabsorption takes place to a considerable extent and that slow thawing, 
which prevents the draining away of the thaw liquid by supplying it not fastet 
than it can be reabsorbed, greatly diminishes drip. For example, the following 
estimations made on small pieces of beef are reported by Cook, Love, Vickery 
and Young : — 


Comparable pairs [a and /;), identically 
frozen. 

Thermal arrest 
in Iha winf^. 

Net Drip. Per 
cent, of fresh 
Weight. 

a slowly thawed 


18 hours 

<>■ 7 % 

h rapidly thawed 


2.2 

3 - 7 % 

a slowly thawed 


90 

0.8% 

h rapidly thawed 


4 

1.6% 

a slowly thawed 


54 

1 - 7 % 

h rapidly thawed 


14 

34 % 


Microscopical examinations also show clearly that the* muscle fibres reabsorb 
much of the liquid frozen out of them if thawing is slow. 

Influence of Racial and Age Factors on Freezing Effects. 

Let us next consider very briefly examples of the influence of race and of 
age upon the magnitude of these phenomena of tissue distortion by ice formation 
and of drip on thawing. Generally speaking, with regard to the age of the 
tissue, it may be said that there is much less drip in the case of the tissue of 
younger animals. Microscopical c?6amination also reveals the fact that less 
ice is formed between the fibres. 

The same characteristics differentiate mutton and beef. There is less drip 
from mutton, and also less spatial separation between the tissue elements 
and the ice formed. For instance, the appearance under the microscope of 
mutton slowly frozen in air with a thermal arrest of 10 hours (Figure 12) is 
equivalent to that of beef frozen so rapidly as to show a thermal arrest of 
only 0.75 hours (Fig. 5, iv).®* 

®^Fearon, W. R. and Foster, !>. E. Biochem, Journ,, 16, 1922. 

®‘^Cook, Love, Vickery and Young. f,oc. Cit. 
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Fig. 12. — Thin slice of slowly frozen mutton (frozen 
in air at — 14° C.) as seen under microscope in 
frozen slate. 'Fhermal arrest 600 minutes. 

Compare beef similarly frozen (Figure 5. VI, and 
ftgun* 5 {(t), III). (After Cook, Love, Vickery 
and Voungl 

The Freezing of Fish. 

The practical application of tlic facts we have so far discussed with regard to 
rapid freezing appears at present to bo rather tf) the handling and storage of 
fish than to meat. Slow freezing is followed by the same type of undesirable 
effects in fish as in the case of beef. The majority of fi.sh arc units small enough 
to permit their freezing rapidly enough in agitated brine (NaCl) to avoid these 
effects. 

Experiments have shown that to freeze a fish four inches thick to - 7'^C. at 
the backbone takes 37^ hours in air at -7''C., 11 hours in air at and only 

t| hours in brine at -2ifC ; or to freeze to ~2oX at the backbone 15 hours in 
air as against i| hours in brine at -zo'X. The freezing is, therefore, 8 to 10 
times as fast in brine as in air. 

Incidental difficulties are encountered in freezing fish by this method, one 
of which is that they may easily freeze together into masses. There is an 
ingenious device (Figure 13) contrived by my colleague Mr. Pique for pre- 
venting this. The principle of this device is that the fish is frozen in a revolving 
perforated cylinder immersed in the brine. Inside the cylinder are fitted 
baffle plates which keep the freezing fish in constant motion as the cylinder 
revolves, so that they freeze as separate units. The device is suitable for 
large scale operation on sea or land, 

Incidental to freezing by immersion in brine, the surface appearance of 
meat may be affected* A superficial browning results due to an irreversible 

^Piqut\ J. Proc. IV Inteyttal Covm Refrig, 1 , 1924. 
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Fig. 15. — (After Piqu6). 
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change in the red colouring substance, haemoglobin to methhaemoglobin. This 
difficulty can, however, be met by adding a certain percentage of free ammonia 
to the brine, or by excluding oxygen from the flesh for sometime prior to 
freezing. 


Depths of Freezing and its Effects. 

We have so far been examining ice formation solely from the point of view 
of the effect of the rate of freezing upon the disposition of the ice formed. Let us 
shift our point of view and consider the amount of ice formed at different depths 
of freezing and the effect of various factors upon this. 

In a simple colloid gelly such as gelatine tlu'. amount of water that separates 
as ice depends upon how low the temperature is. Wc can speak of freezing 
to equilibrium at any given temperature-- by which we mean that if the gelly 
is placed at for example, a definite quantity of its contained water will 

freeze and no mon^. And further, if subsequently the frozen gelly is transferred 
to a lower temperature, I5°C., for example, a certain further definite quantity 
of water will freeze ; or, reversely, if it is subsequently transferred to a higher 
temperature, say -5°, a certain definite quantity' will thaw and no more, and 
be reabsorbed by the gelly. The next two illustrations show you how long it 
takes to reach this equilibrium (Figure 14) and also the amounts of water which 
are indefinitely retained b}^ the gelly against the force of ice formation at 
different depths of freezing (Figure 15). It may be noted that beyond a certain 
point no more water freezes, however low the temperature is taken (within 
the limits of the experiments), in spite of the fact that there is still much water 
in the colloid, about 35% in fact.®* 






-- 

4 




23ur»ti*n\ 

» to ao 2>ay*. 

tf Fr^tctrtg,^ 


V IG I -Showing time 

taken to reach equilibrium in 
freezing at a constant 
temperature, as iiubcatetl by 
measurement of increase in 
volume. In the above case 
of 6.56 grams oi a 43.7^0 
gelatine gelly at — ii ’ C , it 
was 2(j (lays. 



Fig. 15. — Relation between depth ol 
freezing and amount of ice formed at 
equilibrium in a gelatine gelly. Unfrozen 
water as i^ f?«^hy at equilibrium. 

(After Moran). 


When we turn from gelatine to meat the same phenomenon is encountered, 
as is illustrated by the following figures (after Plank). 

**Moran, T. Loc. Cit. 

‘•Plank, R. Z. ges, Kalte-lnd., 32, 1925* 
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Percentage of water present 


Temperature. 

which freezes. 


42.1% 

-2.0 

49-7 

- 3-0 .. 

5^.3 

-5.0 

68.0 

-10. 0 

80.2 

-15.0 ... 

86.7 

-20.0 

91.0 

-30.0 

(p .2 

-45.0 ... 

... (} 0.5 

“■5.5.0 ... 

lori.o 


Effect of Acidity on Amount of Ice Fokmed. 

We may notice next that acidity (cone, of H ion) of the j^eliy considerably 
affects its water holding power against the force of ice forniation. The next 
illustration (Figure 16) shows how the amount of unfrozen water at equilibrium 
increases with increased acidity of the golly. 



I'Tg. 16. — ^T'hu gelatine ite 
equilibrium curve at — 3“ C. 

The acidity units arc c cs. of 
N/HCl. per 10 grams of dry 
gelatine, The water unavail- 
able for freezing is expressed as 

grams per 100 grams of r 

gelatine, d After Moran). ^ 


This is of particular interest as we know that lactic acid increases in the muscle 
after death. We may recall that a period in chili before freezing has 
been found to diminish the drip from beef after thawing. The following figures 
from experiments by Cook, Love, Vickery and Young may be quoted 
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Length of time at 

Thermal arrest. 

Net Drip, 

between chilling and 

Freezing. 

Thawing. 

Per Cent, of fresh 

freezing. 



Weight. 

2 hours . . . 

... I hour 

I hour 

5*5 

5 days 

... I 

I 

4-7 

10 days 

... I 

I 

2.8 

15 days 

... I 

I 

4-9 

20 days 

... I 

I 

2.2 


“ Up to the end of ton or eleven da^^s’ storage at a temperature of i"C. before 
freezing there is a definite decrease in the drip from beef after freezing and 
thawing. When stored for a longer period a slight increase is observed/’ 

Efffxts of Dessication, Compression and Fracture Produced by Ice 

P'ORMATION. 

We may proceed now' to enquire what effects the drying and compression of 
gellies, depending on the depth of freezing, may have. That changes do occur 
in the desiccated gellies when water is forced out of them by freezing we know. 
The water absorbative power of some gellies is completely destroyed by 
freezing, so that after thawing their de,siccated flakes remain permanently as 
such. r 3 roadly, the extent to wliich this happens appears to be a matter of 
degree as between different substances in the gelly state. 

It is unfortunate that we know as yet so much less about the structure of 
gellies in terms of their molecular organisation than we do about crystals. 
To illustrate to you the sort of thing that may happen, however, let us consider 
what happens to gellies in solution when they are frozen. The minute unit- 
particles of the gelly which arc floating freely dispersed, for example, in fresh 
meat juices or milk, apparently unite into larger aggregates wflien frozen out 
by slow ice formation. On thawing, these larger particles persist as such and 
the quality of the milk or meat juice has been altered. 

Vickery has carried out experiments in wiiich he took the press juice from 
fresh beef muscle and, after freeing it from all particles of gelly big enough 
to be thrown down by centrifuging, froze the juice at various rates. After 
thawing, extensive brownish coloured precipitates of a protein appeared, and 
the thawed juice was full of particles big enough to be throwm dowm by the 
centrifuge.*^® 

The drying and compression of the gelly following freezing may therefore 
result in the linking up of smaller aggregate units into larger ones. Ihe 
concentration effected may also accelerate chemical changes. 

Corresponding with varying coarseness in the grain of ice separation must go 
a varying texture of fracture in the original uniformly coherent gelly. That 
the sepai^tioiv of ice ruptures a gelly structure irreversibly is shown by an 

Vickery, J. R. Australian Journal Fxpei . Biol , and Med ., 11 t, 
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interesting experiment carried out by my colleague, Mr. Callow.*’ A super- 
cooled gelatine gelly in a test tube was ** seeded " with a crystal of ice at the 
top and the rate of the downward speed of ice formation noted. This varies 
with the acidity and concentration of the gelly, etc. 

In the present case it was slow — 3 centimetres an hour. After freezing 
was complete the gelly was thawed, then again supercooled, and the experiment 
repeated. The result was startling. On seeding a second time icc formation 
immediately spread to the bottom of the test tube, following the paths of 
rupture formed by the original crystallisation. This indicates that, though re- 
absorption may take place, ruptures in the gelly structure are more permanent. 

Depths of Freezing and Effects of Salt Concentration. 

So much, then, for irreversible effects produced in pure gcllies under the 
concentrating and compressing effect of ice formation. When wc turn to 
the complexity of tissue, the first major complication that wc meet is the 
pre.scnce of salts. 

We saw in my first lecture that there was a delinite critical depth of freezing 
in the case of the yolk of eggs. Yolks can be frozen and tliawed clown to -(YC. 
without change. If they are frozen below this the yolk changes to the condition 
found in a soft boiled egg. It is stiH and past}’. This was traced to the 
action of the salts concentrated in the yolk during icc separation. It may be 
remarked that this action takes an appreciable time, so that if (and only if) the 
yolk is frozen extremely rapidly in liquid air at -iqo 'C., and thawed equally 
rapidly in warm mercury the irreversible effect is a\’oided. 

Freezing and Recovery of Ihving Muscle. 

A most interesting recent discovery in this connection has been made with 
regard to living muscle — muscle, that is to say, which, though excised from 
the body, will still contract or twitch in a normal way if stimulated. Such a 
muscle can be frozen and recover. But there is a critical limit of temperature, 
corresponding to a critical limit of desiccation, as tested independently without 
freezing, beytmd which death ensues. 

The behaviour^ of living muscle (frog’s sartorius] frozen to equilibrium at 
different temperatures and then placed in water is depicted in the next illustra- 
tion (Figure 17).. The failure to take up water is taken in this case as a criterion 
of the irreversible death change. This change occurs on the removal of approx- 
imately 78% of the water present, cither by direct drying, or by freezing to 
equilibrium at approximately *-2^C. 

''Chilled” Beef Transport. 

At this point interest shifts to the other method of preserving beef during 
transport and storage ; the method known as ” chilling,” as opposed to 

* ’Callow, H. Food Investigation Board , Ann . Report , 1924, 
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Fk.. jy,' 'I'ho uptake of water bv 
b'rog's sartorius muscle N'ole marked 
flitlereuoe m state ot muscle after 
Jn'oziug to - 2.4 ' C . as compared with 
unfrozen muscle andnuiscle Irozen only 
to - r ‘ C\ 


freezing. This distinction, in so far as it implies that chilled b(‘ef has never 
contained ice, is a misleading one. 

Let me explain. The conditions in the refrigerated holds carrying beef 
from the Argentine are of great importama* and interest. The chambers are 
cooled by brine circulating in grids on the walls and roofs and there is generally 
no artificial air circulation. 

Temperature distribution survtws, stich as I described to you in my last lecture 
in connection with fruit transport, have not yet bec'ii carried out. But the 
striking fact is that the avi'rage temperatun* maintained, as shown by the 
ship’s thermometers, is about 2^’C. This temperature is below the freezing 
point of beef {i.c., -i C. av.), and, in fact, much of the chilled meat in the 
markids contains an appreciable amount of ice. 


Digkhssion Cc)N('ii.RNi,\(. A rMospHEiuc HrMiDirY AND Its Kpekcts. 

Now there is a rea.son given for this state of affairs which is of some interest. 
But in the first place a digression will be necessary, in order for us to understand 
something of another pha.se of this subject of food preservation, namely, the 
question of the humidity of the atm()S])here and its effects. 

In the bulk storage of w^ater-evaporating biological material, the equitable 
control of humidity throughout the mass presents an even more difficult problem 
than that due to the heat and gas producing properties of •such material. 
Humidity surviws in commercial stores parallelling the temperature surveys 
above mentioned, have been begun by my colleague Dr. A. J. M. Smith, and 
also quantitative work upon evaporation of water from biological surfaces. 

As to the effects traceable to the degree of humidity of the storage air, these 
are two-fold. First the effect upon loss of water and hence of valuable weight ; 
secondly, the effect upon mould growth.'’” In the ca.se of chilled meat the 
growth or otherwise of moulds on the surface may be said to be largely deter- 
mined by whether a definite rate of drying of the 'surface proceeds or not. And 
in this humidity plays a deciding part. 

®**Sniith, A. J. h'ood Investigation Board, Ann, Report, igzj, 

*®Tomkins, K. G. Food 1 nve%UgaUon Board, Ann. Report, 1927. 



338 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Feb. 8, 1929 


Humidity and Temperature in Chilled " Beef Carriage. 

To return, then, to the carriage of Argentine beef. In the closed holds filled 
with hanging carcasses the humidity is naturally very high. It is reduced by 
the deposition of snow on the brine pipes. Nevertheless, it is found that the 
cooling necessary to maintain simple chilling without ice formation is not 
enough to adequately reduce the humidity of the hold atmosphere. In the 
formation of ice, heat is liberated, and for the formation of relatively little ice 
in the meat, the temperature of the pipes can be carried much lower and hence 
a lower humidity obtained. / 

If the facts are as stated here, clearly there is much likelihood that portims 
of the cargo fall to temperatures below the average figure given above, «.r., 
-2®C., while other portions may be above this temperature. We are led at 
once to enquire, especially from what we have just seen as to the exist cnclf* 
of a critical temperature of -2°C for the living muscle, whether or not an^ 
such critical temperature exists for beef. 

A Critical Depth of Freezing for Beef. 

A recent series of experiments conducted by Dr. Moran at the Low 
Temperature Research Station at Cambridge, indicate that this is so. Sides 
of beef were frozen to equilibrium at steady temperatures of -i.8”C., 

-2.5T. After prolonged storage period at these temperatures the meat fronv 
~i.5°C. and - i.S'^C. showed little or no drip, as compared with that from -2 5°C. 
Perfect preservation for 60 to 70 days, except for traces of rancidity in the fat, 
was achieved.®’* 

The Transport of “ Ciiilled ” Beef from Austrai.ia. 

During the past three years four experimental shipments of Australian 
chilled beef have arrived in this country. Observations by the staff oi 
the Low Temperature Research Station have been made on the last three of 
these, after discharge from the ship. The following table (Moran & Vickery)®' 


Ship- 

ment 

Quantity of 
Mea t. 

Length of 
Journey. 

i 

Av. temp, 
of 

Chamber 
as given 
in ship*s 
log. ■’K. 

Mean loss 
of 

Weight 
Per cent. 

' Space 
> Occupied 
per ton 
of meat. 
Cub. ft. 

i , - . - 

Remarks. 

I 

{a) 758 hinds. 
[b) 4T hinds. 

55 days 

41 days 

2Q-3O 

29—30 

{a) 0.88 
(b) — 

108 

{a) Serious mould growth. 
{b) Slight mould .growth. 

2 

298 hind.s. 

65 days 

27 

3-2 

I a.'* 

Slight mould growth : 
meat rather hard owing 
to ice formation. 

A 

roo hinds. 

60 crops. 

-\ 

48 days 

48 days 



. 38.5 

28.5 

1 

3-35 

4.71 

; : 

144 

144 

\ 

Slight mould growth : 

, Bacterial infection on 
crops. 


^^Food Investigation Board, Ann, Feport, 1927. 
^^Food Investigation Board, Ann. Report, 1927. 
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based on these observations and on information supplied by the ship’s engineers 
and the promoters of the shipments summarises the results. Moran and 
Vickery conclude that '' the experiments leave little doubt that slightly frozen 
beef from Australia can be landed in Great Britain in good condition.” 

From the practical point of view it appears, therefore, that both ” chilling ” 
and freezing are feasible as methods of preservation during the transport of 
beef from the Antipodes. Both have their difficulties and disadvantages, and 
neither yields, as yet, a first-class product. 

If we adopt the freezing alternative, improvement is to be sought by con- 
centrating attention upon pre-storage factors of age, breed, race and nutrition ; 
upon rate and depth of freezing ; and upon rate of thawing. Quantitative 
experiments on a semi-commercial scale are needed for the continuous study 
of the effect of these variables upon quality and drip and in order to put the 
matter on an ad hoc basis of fact. The introduction of new trade methods 
for the handling of smaller units, which could be more rapidly frozen, would 
be revolutionary, but by no means inconceivable. 

If the chilling alternative is followed, attention must be concentrated on 
the problems of controlling temperature and humidity to a much higher pitch 
of accuracy, and in th(‘ first place, scientifically conducted temperature and 
humidity surveys under existing conditions of ‘‘ chilled ” beef transport are 
called for. 

IcE-FREK Chilled Beef. 

Such beef is much desired, because it approximates most closely to the 
home killed product. It gives no drip. It retains its flavour. It does not 
sweat so much when removed to ordinary temperatures. Its “bloom” is 
better preserved, and changes due to the action of depo.sitcd water on exposed 
fat are minimised. The conditions necessary for the transport of ice-free 
chilled beef arc one of the major problems to-day. There are two parts to the 
problem : to define the conditions of cooling, humidity, air circulation which 
will control mould growth ; to obtain these conditions when carca.sses are 
hung in bulk in such a way as to utilise as little space as possible. 

Conclusion. 

While of necessity omitting many aspects, it has been my object in these 
lectures to give a bird’s-eye view of the subject of Kefrigeration from the 
biological point of view, with especial reference to food preservation. In 
passing, I have been concerned to show how closely fundamental studies of 
the nature and properties of fov.d products dovetail w^ith practical applications 
in the industry. The substance of most of the ground covered is provided by 
the work of the scientific staff of the Food Investigation Board of the Depart- 
^ment of Scientific and Industrial Research begun and carried out during the 
|st ten years under the inspiration and leadership of my chief, Sir William 

F.R.S. 
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MEETINGS OF THE SOCIETY. 

Ordinary Meetings. 

Wednesday evenings, at 8 o’clock. 

February 13. — C'ecil Hooper, F.L.S., ''The Pollination of Fruit Blossoms 
in relation to Commercial Fruit Growing.” H. V. Taylor, Esq., A.R.C.S., B.Sc., 
O.B.E., will preside. 

February 20. — James Morton (of Morton Sundour Fabrics, Ltd.), ” The 
History of tlie Development of Fast Dyeing and Dyes.” Professor HenRy E. 
Armstront;, LL.D., Ph.D., F.R.S., will preside. i 

February 27.- A. F. Si tkr, ” East Indian Copals and Damars.” \ 

March 6. — Tom Purvis, ” Commercial Art.” Percy V. Bradshaw, will preside'. 
March 13. -Jt. P. G. Dexmxn, A.M.T.E.E. (of the Science Museum, South 
Kensington), "Loud Speakers " William Henry E( cles, D.Sc., i^'.R.S., \will 
preside. \ 

March 20. Profjcssok A. K. Richardson. F.R.T.B.A., ” Modern English 
Architecture.” 

April 10. -G. H. Nash, C.IklC., European Chief Engineer, International Standard 
Electric Corporation. ” A Brief Review of Speech C ommunication by Electric 
Methods.” 

Dates to be hereafter announced : — 

P. Morley Hordkk, F.S a., ' Architectural Models.” 

Sir Gerat.d Bkllhoi sj:, C.B.E., H.M. Chu'f Irrspector of Factories, HoitU' 
Office, ” Safety in Factories.” 

J. F.' C'rowley, D.Sc., B.A , M.I.E.E., ” Recent I)e\elopments in Vegetable 
Oil Extraction.” 

Lady Inglkfikld. ” Lace.” 

C'harlks J. Ffoulkks, O.B.E,, F.S A. (Curator of the Armouries, Tower of 
London), ” War and the Arts.” 

Major T. H. Bishop, M.R.C'.S.. L.R.C.P., D.P.H , ” The Purification of Water ” 

1 N Di AN Section . 

Friday afternoons, at 4,30 o’clock. 

March 8. — W. H. Moreland, C.S.L, C.I.E., *' The Indian Peasant in History . 
an lntr()duction to the Linlithgow Report.” Sir Edward D. Macl.agan, K.C.S.L, 
K.C.I.E., will preside. 

Apru. 12. — A. T. Cooper, M.Inst.C.E., M.Cons.E., ” Recent Electrical Develop- 
ments in India.” 

May 10,- P. Johnston-Saini, M.A., F.R.S.E., Secretary of the Wellcome 
Historical Medical Museum, ” An Outline of the History of Medicine in India.” 
(Sir George Birdw'ood Memorial Lecture.) 

Dominions and Colonies Section. 

Tuesday afternoons, at 4.30 o’clock. 

February .26. — Dr. H. J. van der Byl, Chairman, South African Iron and 
Steel Industrial Corporation, Ltd., ” The South African Iron and Steel Industry.” 
Sir William J. Lai^ke, K.B.E., Director. National Federation of Iron and Steel 
Manufacturers, will preside. 

March 26. — H. Warington Smyth, C.M.G., M.A., F.G.S., M.I.M.M,, late 
Secretary for Mines and Industries, Union of Soqth Africa, '' The Base Metal and 
Mineral Resources of South Africa.” 
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Shaw Lectures. 

Monday evenings, at 8 o'clock. 

Sir Thomas Morrison Legge, M.J)., Senior Medical Inspector of 

Factories, 1898-1977, Thirty Years* Experience of Industrial Maladies,*’ 

Three lectures : February 18, 25. and March 4. 

Lecture T. — The “Looks" of the Peoelf. Advantages of a disengaged 
eye occasionally in the Factory- —A lielp in det(TTniinng success or othenvise 
of Welfan^ arrangements —Classification of “locales" in women— Result s— 
Difficulty of classifying “ looks “ in men owing to thi‘ interest excitt‘d by the 
absorbing nature of their work— Australian men of a j>re-emineutly liandsoine 
type. 

Lecture 11.- Thirty Vfwrs’ Exukkience of iin. Noiifuai ion of 
Inuustkial Diseases, 'fhe eleven notifiable diseases and forms of poisoning 
-Results obtained in disapi:>earance of some, diimnutioii of others and 
stationaiy' conditions of yet others again Keasons for this in th<‘ remedial 
mea.sures applied - -Dominance of lead poi.somng, anthnix and skm cancer. 

LJCCTURE III 'I'WEXTY YjCAKS’ Kxi*KRn'N( ] OF CoMPF.NS VriON FOR 
Industrial Disj:as1‘:s. The wide net of the Coni]>('nsal]on Act Tv\enty- 
<!ight diseases and forms of poisoning scheflnh'd Keasons for exclusion of 
some- Results obtaint^d as slumii in tin* ch.irt -Dominance of miners 
maladies — Increase in dermatitis -Increasing importame ol silicosis and help 
given by the action of the South African C.overnment m (healing with it 

('antor Li cruRr>. 


Monday evenings, at 8 o'clock. 

Sir E. Denison Ross, C.I.E,, Ph.D., "Nomadic moxcincnts in Asia." l^our 
Lectures: April 15, 22, 29. and May 6. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Mondw, Flbruarv t I. -African Society, at the Royai 
SociLTY OK Arts, Adplplii, W.C. 5 p.m. Mr. T. 
A. Earns, “Through I’ortnguese West Africa.” 

Automobile Engineers, Institution of, at the Qu^'i^n’s 
Hotel, Birmingham. 7 p.m. Dr. F, l-auchestcr, 
“ Coil Ignition,” 

Brewin-.', Institute of, at the Charing Cross Station 
Hotel, Strand, W.C. 7.45 p.m. Dr. S. H. Schryver, 
“The Proteins and their Importance in Brewing 
Theory and Practice.” 

East India Association, at Caxton Hall, Westminster, 
S.W. p.m. Mr. Frank Birdwood, “ The Indian 
Coastal traffic Bill,” 

lilectrical Association for W^otnen, at 15, Savo^' Street, 
W.C. 7 p.ni, Mr. H. de A. Donisthorpe, “ Radio 
Progress and its Connection with the Thermionic 
Vaive.” 

Electrical Engineers, Institution of, at Armstrong 
College, Newcastle-on-Tyne. 7 P*ni. Messis. John- 
stone Wright and C. W. Marshall, “ The Construction 
of the Grid Transmission System in Great Britain.” 

Geographical Society, at Lowther Lodge, Kensington 
Gore, S.W. 5 p.m. Captain E. R. L. Peake, “The 
Tavistock Theodolite.” . , 

Transpoit, Institute of, at the Institution of Electntal 
Engineers, Savoy Hace, W.C. 5.30 p.m. Mr. G. S. 
Szlumoer, ” Cross Channel Traffic Working.” 

University of London, at University College, Gower 
Street. W.C. a p.m. Miss M. St. Clair Byrne, 
” Elieabethaii England.” 


5 p.ia. l)r W . H. t raib, ” Klco.tncal Phenomena in 
Musi'lc and Ntjr\f\” (Lecture II.) 

5.3(.> p.iu. Prf>f j. r«. Anderson, “ .\rcha?olog ic.il 
Kcs<‘ari'h ni C hina.” (l.cctuic I.) 

5.30 p.m Dr, fame'; Bonar, ” Demography in the 
17th and i8Uj Centuries.” (Lecture 1 .) 

5.30 p.m Prot, Dr. K. W, Chambers, “ Sources of 
Anglo-Saxon Histoiv.” (I-ecturc V.) 

oi-.siJAY, F’l BRUAKY 12 , Asiatic Societv, 74, Grosvenor 
Strfct, S.IV. 4 p.m. Dr. L. D, Paniett. “ The Genius: 
A Stude in hido'Eutoptan Psychology.” 

Automobile Jingiiiecrs, Institution of, at the Rover 
Sjiorts Club, Coven IT\. 7 . 3 t> Ui. F. W. 

Lanchester, ” C oil Ignition.” 

Electrical Engineers, Institution of, at the Hotel 
Metropole, Leeds. 7 p.m. Messrs. E. B. Wedmore, 
W'. B. Whitney, and C. E. R. Bruce, '* An Introduction 
to Researches on Circuit Breaking.” 

At the Royal Technieal College, C^Aasgow. 7.30 p.m. 
Mr. W. B. Woodhonse, ” Overhead Electric l.ines.” 
Enrure Svjcietv, at Hotel Victoria, Northumberland 
Avenue. W’.C, H. 30 p.m. Sir Perev Co.x, “ Iraq.’ 
Marine Engmceis, Institute of, 85/88, The Minories, E. 
b.30 p.m Mr. CV. J . Scott, ” The Design and Construc- 
tion of Kloetne Auxiliaries for Marine Service.” 
Metals. Institmc of, at Aimslrong College, Newcastle- 
ou-Tyno. 7.30 p.m. Mr. J . E. Newsoii, Metallurgy 
of Engineering,” , „ . j 

North East Coast, Institution of Engineers and Ship- 
builders, at Cleveland Institute, Middlesbrough. 
7 30 p.m. Mr, G. B. Butler, “ The Manufacture of 
Steel as Applied to Shipbuilding and Engineering.” 
Petroleum Technologists, Institution of, at the Royai. 
Society or Arts Adclphi, W.C. 5.30 p.m. Messrs 
J S. Parker and C. A. P. Southwell, “Chemical 
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Investiji;ation of Trinidad Well Waters and its 
Geological and Economic Significance,” 

Philosophical Studies, Institute of, at the Royal Society 
OF Arts, Adelnhi, W.C. 8.15 p.m. L. Susan 
Stebbing, '* Is ‘ Good ’ Objective ? ” 

Quekett Microscopical Club, 11, Chandos Street, W. 

7.30 p.m. Annual General Meeting. 

Royal Institution, 21, Albemarle Strei't, W. 5.15 p.m, 
I^f. J, S. Huxley, ” Evolution and the Problem of 
Species.” (Lecture 111.) 

University of l^ndon, at King’s College, Strand, W.C. 

5.30 p.m. Dr. R. W. Seton- Watson, ” 'I'he Eastern 
Question.” (Lecture V.) 

5.30 p.m. Mr. C. B. Linwin, “The Application of 
Direct Current Motors to Heavy Motors.” 

At the Royal School of Mines, South Kensington, 
S.W, 5.30 p.m. Mr. F. L. Kngledow, “ Plant 
Breeding.” (Lecture I.) 

At University College, Gower Street, W.C 5.30 p.m. 
Dr. G. M. Morant, " The Current W ork of the Biometric 
and Eugenics Laboratories,” (Lectim^ HI.) 

8.15 p.m. Miss E. jetines Davis, “ Historical Factors 
of the Problem of London 'ITafhc.” (l.ec.lure 11.) 

Wednesday, February 13.. Civil Engineers, Institution 
of, Great George Street, S.W. 6 p.m. Mr, H. P. 
Gaze, “ Merits of Alternative Methods of Driving 
Auxiliaries in Modern Power Stations.” 

Fuel, Institute of, Burlington House, W 6 p.m. Mr. 
W. F. Goodrich, “ Fuel Economy and the Small 
Steam User.” 

Heating and Ventilating Engineers, Institution of, at 
the Holbom Restaurant. W.C. 2.30 p.m. Ordinary 
Meeting. Mr. H. G. Calhcart, “ Water Softening by 
the Base Exchange Process.” 

Mechanical Kni.dueers, Institution of, at the Mappin 
Hall, Sheffield. 7.30 p.m. Prof. Dr. A. S. Eddington, 
” Engineering Principles in the Marhincrv of the 
Stars.” (Thomas Hawksley Lecture.) 

Metals, Institute of, at Thomas’ C afe, Swansea. 7 p.m. 
Mr. J. E. Malam, ” Recent Developments m Rolling 
Metal Strip and Sheet.” 

North-East Coast, Institution of Engineers and Ship- 
builders, at Belbec Hall, Newcaslle-on-Tyne, 7.15 
p.m. Mr. F. H. Todd, “ Ship 'frials and their 
Analysis.” 

United Service Institution, Whitehall, S.W. 3 p.m, 
Mr. J. M. Kevnes, ” National Finance in War.” 
University of London, at King’s College, Strand, W.( . 

5.30 p.m. Mr. W. J. Constable, “ Englisli Painting.” 

5.30 p.m. l‘rince D. Svyatopolk. ” ( on temporary 
Russian Literature, i()T7-i<;> 28.” (Lecture V.) 
(London School of Economics), at Chcsliara House, 
136, Regent Street, W. 6 p.m. Mr, R. Horrocks, 
” Nominal Ledgers and Managerial Statements.” 

At University College, Gower Street, W.('. 3 p.m. 
Signor CamiUo Pellizzi, ” La Lirica del Paradiso.” 
(Lecture IV.) 

5 p.m. Dr. A. S. Parkes, “The Physiology of 
Reproduction.” (Lecture V.) 

5.30 p.m. Prof. J. G. Anderson, “Archaeological 
Research in China.” (Lexture 11.) 

5.30 p.m, Mr. I, C. Grondahl, “ Wergeland and the 
Norwegian ^vric.” (Lecture 1 1 .) 

5.30 p.m. Mr. B. M. Headicar, " A Bibliography of 
Political Economy, Methods of Construction and 
Plans for keeping up-to-date.” 

Thursday, February 14. Aeronautical Society, at the 
Royal Society of Arts, Adelnhi, W.C. 7.43 p.m. 
Mr, A. H. R. Feddcn, “ Air-Cooled Engines in Service.” 
(joint Meeting with Institution of Automobile 
Engineers.) 

Antiquaries, Society of, Burlington House, W . 8.30 p.m. 
Electrical Engineers, Institution of, Savoy Place, W.C. 

6 p.m. Mr. W. Cruickshank, “ Voice-Frequency 
Telegranhs.” 

At University College, Dundee. 7.30 p.m. Mr. 
W. B, Woodhouse, ” Overhead Electric Lines,” 
Historical Society, 22, Russell Square, W.C, 5 p.ra. 
Anniversary Mating. 

Linnean Society* Burlington House, W. 5 p.m, 

L.C.C. The Gefirye Museum, Shoreditch, E, 7.30 p.m. 

Mr, A. Stratton, ” Tudor Houses.” 

Mechanical Engineers, Institution of, at the Hotel 


Mctropole, Leeds. 7.30 p.m. Prof. Dr. A, S. 
Eddmgton, “ Engineering Principles in the Machinery 
of the Stars.” (Thomas Hawksley Lecture.) 

Metals, Institute of^ at 8^, Pall Mall,_S.W, 


(3) Mr. H. Brighton, *' High Magnification 
Microscopy”: (4) Mr. W, E, Prytherch, ” Dilato- 
nieters”; (5) Mr. A. J. Mufihv, “Preparation 
of some Unusual Metallographii’. Specimens.” 

Metals, Institute of, at 30, Elmbank Crescent, Glasgow, 

7 30 p.m. Dr. W. Rosenhaui, “ Alloys : Past, 
Present and Future.” 

(Optical Society, at the Imperial College of Science and 
Technologv, South Kensington, S.W'. F.30 p.m. 
Annual Genet al Meeting. I 

Koval Institution, 21, Albemarle Street, W. \5.15 p.m. 
Sir William Bragg, “ The Early History of X-Rays 
Lecture 111) \ 

University of London, at Bedfoid College for\ Women, 
Regent’s Park, N.W. 5.15 p.m. “ Architecture 
and its Relation to National Life— (Lecture V) on 
“ Egv? tian Architecture.” \ 

At King’s ( ollege, Strand, W.C. 5.30 p.iii. Mr. 
A. E. 'Twciitvinan, “German Education since the 
War.” (Lecture I.) 

530 p.m. Mr. I for Evans, “ Czechoslovakia ” 
(Lecture V) “The Economic and Financial Problems 
of the Republic,” 

(King’s (.ollege), at 40, 'lorrmgton Square, W.C. 
<3.30 p.m. Dr. Julian Kr/yzanowski," Renaissance 
Poland.” 

At the Royal School of Mines, South Kensington, 
S.W. 5,30 p.m. Mr. F. L. Engledow, “ Plant 
Breeding.” (Lecture II.) 

At University College, Gower Street, W.C. 5 p.m. 
Dr. R, I, Liidford, “Cytology in Relation to 
Phvsiologual Processes.” (Lecture IV.) 

5 p.m. Mr. H. K. Ing, “The Chemistry of some 
Natural Drugs.” (Lecture V.) 

5 15 p.m. Piof. j. II. (r, de Montmorency, “The 
Barbarian Codes of Hither Europe, A.D. 450-850.” 
(Lecture 111,1 

Victoria and Albert Museum, South Ken'^ington, S,\\', 

5.30 P.m. Prof. F. V . Hiulm, “ Dcltt Pottery.” 
Friday, Ffbruarv 15. .Electrical DeA'elopmcnt Associa- 
tion, at the RoVal Socutv of Arts, Adelphi, 
W.C. 7.30 p.m, Mr. IT. W. Roberts, “ Organismg 
for Increased Sales -Spring Cleaning Season, 1029.” 
London Society, at the Royal Society of Arts, 
Adelphi, W.C. 5 p.m. Lt.-C olonel Vaiighan-Morgan, 
“ Open Spaces and Playing lu» Ids for London.” 
Mechanical Engineers, Institution of. Storey’s Gate, 
S.W. 6 p.m. Annual Ciciieral Meeting. Mr. H. J. 
Ward, “ Refrigeration on Shipboard.” 

Oil and C'olour Chemists’ Association, at Milton Hall, 
Manchester, 7.30 p.m. Mr. F. Scholefield, 
“ Ostwald’s Colour System.” 

Royal Institution, 21, Albemarle Street, W. 9 p.m. 

Dr. Eric K. Kideal, “ Chemiluminescence.” 

Transport, Institute of, at the Midland Hotel, Manchester. 

5. 30 p.m. Mr. C. Douglas Campbell, “ Inland Water 
Trans’^^orl.” 

University of Xxmdon, at King’s College, Strand, W.C. 

5.30 p.m. Dr. ffenry Thomas, “ The Pass, the 
battle and the Monastery of Roncevaux.” 

At the Ixnidon St hool of Economics, Houghton Street, 
W.C. 5 p.m. Mr. C. E. R. Sherrington, “ Motor 
Transport and the Urbanisation of the Countryside.” 
At University CoUege, C^ower Street, W.C. 5 p.m. 
Mr. C, F. A. Pantin, ” Comparative Physiology.” 
(Lecture V.) 

5.30 p.ra. Prof. J. G. Anderson, “Archaeological 
Research in China.” (Lecture III.) 

5.30 p.m. Mr. Geoffrey Peto, “ The Local Govern- 
ment Reform Scheme and De-Rating,” 

Saturday, February 16. .L.C.C, The Horniinan Museum, 
Forest Hill, S.E. 3.30 p.m. Miss I. D, Thomley, 
“ Travel and Travellers in the Middle Ages.” 

Royal Institution, ax, Albemarle Street, WL 3 pjoft. 
Dr. E. BuUock, “ Music in Cathedral and Collegiate 
Churches. (Lecture II.) 
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NOTICES. 

NEXT WEEK. 

Monday, February i8th, at 8 p.m. (Shaw J.ecture.) Sir Thomas 
Morrison Legge, C.R.E., M.I)., Senior Medical Inspector of Factories, 
1898-1927, Thirty Years’ Experience of Industrial Maladies.” (Lecture I.) 

Wednesday, February 20th, at 8 p.m. (Ordinary Meeting.) James 
Morton (of Morton Sundour Fabrics, Ltd.), “ The History of the Development 
of Fast Dyeing and Dyes.” Professor Hfnry E. Armstrong, LL.D., 
Ph.D., F.R.S., will preside. 


THE PRESERVATION OF ANCIENT COTTAGES. 

A general meeting in connexion with the Fund for the Preservation of Ancient 
Cottages will be held in the Hall of the Royal Society of Arts on Wednesday, 
February 27th, at 3 p.m. The Rt. Hon. J. Ramsay Macdonald, M.P., 
will preside, and the speakers will include Mr. G. K. Chesterton, Lieut-Col. 
Sir Arnold T. Wilson, K.C.I.E., C.S.I., C.M.G., D.S.O., Sir George Sutton, 
Bt., Chairman of the Council, and others. 

Admission will be by ticket only, and Fellows wishing to be present are 
requested to communicate at once with the Secretary. 


COMPETITION OF INDUSTRIAL DESIGNS. 

The sixth annual Open Competition of Industrial Designs will be held in 
June next, and full particulars can now be obtained on application to the 
Secretary of the Royal Society of Arts. 

Over £2,000 will be offered in prizes and scholarships in the various sections, 
distributed as follows : — Architectural Decoration, £365 15s. ; Textiles, £704^ 
Furniture. £145 ; Book Production. £73 los. : Pottery and Glass. £5a tos* ; 
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Advertising (Fosters, Showcards, etc.)* £699 2s. The Art Congress Student- 
ship, of the value of £50, is also offered and may be awarded at the discretion 
of the Judges in any section of the competition. 

After the work has been judged a number of selected designs will be exhibited 
in London, and subsequently at suitable centres in the provinces. In this 
way they will be brought immediately to the notice of those manufacturers 
who are likely to be specially interested in them. 

It is intended to confer the Society*s Diploma on any candidate whose 
work reaches a very high standard of artistic ability and also shows practical 
knowledge of the materials and processes of his trade. \ 

A Bureau of Information has been established at tlie Royal Society of 
Arts for the registration of the names and addresses of exhibitors who desii^ to 
obtain emplojnnent as designers. These lists are at the service of maViu- 
facturers in search of designers. 

I'ENTH ORDINARY MEETING. 

Wednesday, February 6th, 1929. E. F. C. Trench, Esq., C.B.E., 
M.Inst.C.E., Consulting Engineer to the L.M. & S. Railway, in the Chair. 

The Trueman Wood Lecture was delivered by Sir J. Alfred Ewino, 
K.C.B., LL.D., D.Sc., F.R.S., M.InstC.E., Principal and Vice-Chancellor 
of the University of Edinburgh and Chairman of the Bridge Stress Committee, 
on The Vibration of Railway Bridges : An Example of Co-operative 
Research." The lecture will be published in the Journal on March 15th. 

INDIAN SECTION. 

Friday, February 8th* 1929. Vice-Admiral Sir Herbert W. Richmond, 
K.C.B., Commandant, Imperial Defence College, late Commander-in-Chief, 
East Indies Squadron, in the Chair. 

A paper on The History of the Indian Marine " was read by Captain 
Sir Edward J, Headlam, C.S.I. , C.M.G. , D.S.O. , R.I.M. , late Director 
the Royal Indian Marine. The paper and discussion Will be published in the 
Journal dated March 22nd. 

CANTOR LECTURES. 

The Cantor Lectures on “ Acoustics," by Mr. A. G. Huntley, of the May 
Construction Company, Ltd., are available in pamphlet form (price 2s. 6d.), 
and can be obtained from the Secretary, Royal Society of Arts, John Street, 
Adelphi, W.C-2. 

A complete list of Cantor, Howard and other lectures, which are available 
in pamphlet fom, can also be had on apptication. 
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PROCEEDINGS OF THE SOCIETY. 

SEVENTH ORDINARY MEETING. 

Wednesday, i6th January, TQ29. 

l)R. Margake'i Fishenden, D.Sc., F.lnst.P. (Fuel kesearcli Division, 
Department of Scientific and Industrial Research), in the Chair. 

The Chairman, in introducing the lecturer, said that Professor Darling was 
going to speak on a problem which very few, in this industrial age, were fortunate 
enough to be able to avoid, namely, smoke. There were many objections to 
smoke, but perhaps the strongest one was that it was so unpleasant. For that 
reason alone any suggestions Professor Darling might have to put forward would 
be listened *to with attention. 

The following paper was then read : - 

THE DOMESTIC SMOKE PROBLEM--A PRACTICAL SOLUTION. 

By Professor Charles R. Darling, A.R.C.Sc.L, F.I.C., F.INvST.P. 

The smoky atmosphere of London has been a reproach for centuries. Writers 
from the time of Queen Elizabeth have vied with each other in describing 
the evil effects of smoke on the health of the inhabitants and on buildings, 
but it is only in recent years that any mitigation of the nuisance has been 
witnessed. 1'his improvement has been due to two chief causes — the adoption 
of more efficient furnaces for manufacturing purposes and the introduction 
of smokeless appliances for domestic use, such as gas fires, electric radiators, 
anthracite stoves and coke-fired boilers. It is estimated that five-sixths of 
the smoke discharged into the atmosphere of London is of domestic origin, 
and it therefore follows that the prevention of smoke is mainly a domestic 
problem. Yet, in spite of all the contrivances named, the output of smoke 
is almost as great as ever. During the last ten years upwards of 180,000 new 
houses have been erected in the metropolitan area, each being a potential 
producer of smoke. The consumption of coal for household purposes in the 
London area is estimated at eight million tons per annum, only a small per- 
centage of which is represented by anthracite or smokeless coal. The same 
state of things prevails in other large centres of population throughout the 
country — ^new houses and more smoke — ^the total consumption of household 
coal bdng about thirty-six million tons per annum. 

In trying to find a remedy it is first of all necessary to enquire into the reasons 
why household coal is still so extensively used, although domestic appliances 
for producing heat without smoke have been available for many years. The 
two chief 4:eason$ are that hitherto no alternative to the coal fire has been 
discovered at once so cheap and genarally useiul, and, secondly, even in cases 
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where the question of cost may be discarded, there is an ingrained preference 
on the part of the average person for an open coal fire, which gives to a room 
a sense of comfort and cheerfulness. In the lattex connection it is interesting 
to note that modem hotels, fitted with central-heating apparatus and all the 
latest devices, advertise a coal fire in the lounge.'' G. K. Chesterton describes 
the coal fire as "'the veritable flame of England, still kept burning in the 
midst of a mean civilisation of stoves.'’ The only hope of curing the smoke 
nuisance lies in tlie production of a substitute which, whilst retaining all these 
desirable features, does not give rise to smoke and is as cheap or cheaper to 
maintain. It is the purpose of the present Paper to endeavour to showUhat 
such an alternative is to hand and that the domestic smoke problem V*ay 
definitely be solved. 

Before entering into the question of remedies it is necessary' to consider 
the part played by the coal fire in the homes of different sections of the com- 
munity. A very large proportion of the dwelling-houses in large centres of 
population are small, containing five to eight rooms, and the occupants in 
most cases cannot afford to use heating devices which are costly to buy or 
maintain. In the smallest of these the kitchen is frequently the living room, 
and the coal fire, in addition to warming the room, is used for heating water, 
cooking, and other domestic operations, including the drying of the family 
washing in wet weather. Domestic refuse is — or should be — burnt on it, and 
it is this general utility, combined with cheapness, which explains its continued 
use in spite of rivals. In the seven or eight-roomed house the “ reception 
room usually occupied contains a coal fire for the reasons of economy, comfort and 
ventilation ; and in this case also alternative methods have not been adopted 
to any great extent. In houses larger than these a little luxury in the way of 
heating can generally be afforded, and one or other of the various smokeless 
devices will be found in use in some part of the house, but it is seldom that 
the coal fire is entirely absent. Our problem, then, is to provide a heating 
device which may replace the coal fire in all these different types of homes, 
remembering that in most cases any addition to the weekly budget would be 
a fatal drawback. 

As the question of cost is of such vital importance, it will be of value to 
examine the various methods of domestic heating from this point of view. 
The accompanying table has been prepared, in the case of fuels, from the actual 
costs as delivered in South-east London; the figure for electricity is hypothetical. 
In other localities, where costs are different, the figures will require amendment 
accordingly. The usual calorific values have been assumed. 

It is not intended here to enter into the question of the efiiciencies of apparatus 
in which the foregoing sources of heat are employed, as these vary so greatly 
according to the conditions of use. It is cheaper, for example, to use an 
electric radiator or gas fire in a room which will be occupied for a short time 
only rather than to light a coal fire. The conclusion to be drawn from the 
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Source of Heat. 

Cost. 

British Thermal 
Units for i penny 

Gas Coke . . 

37s. per ton 

60,000 

Household Coal 

Low Temperature 

48s. ,, 

57,000 

Carbonisation Coke 

52s. 

45,000 

Anthracite Coal 

60s. ,, 

40,000 

Coal Gas 

SJcl. per therm 

1 1 ,400 

Oil for oil stoves . . 

IS. 2d. per gallon 

1 T 1,400 

Electricity 

id. per unit 
{kilowatt hour) 

1 3.415 


figures is that for continuous burning solid fuels are much cheaper 1 
materials or methods, and that the solution of the smoke problen 
sought on lines involving the use of a smokeless, solid fuel. The p 
of each kind will now be considered. 

Attempts to use coke for open fireplaces date back for more t 
centuries. In 1626 Sir John Hacket and Octavius de Strada obtainc< 
for converting coal into coke, in order to make it as pleasant £ 
chambers as wood or charcoal,'* The project was soon abandone 
was not until after the commencement of the manufacture of coal gas 
coke appeared as a by-product, that any serious trials were made wi 
to using gas coke in open fires. It was found to be difficult to ignite 
to give a dull fire in the open grates generally in use in the last centir 
was commonly believed that gas coke was unsuitable for open fires 
arose the idea of low- temperature carbonisation, by means of which a 
with properties half-way between coal and coke could be procured whi 
burn without smoke in existing fireplaces. It is only during the last ' 
that scientific work has been carried out with a view to modifying the 
so that gas coke could be burnt satisfactorily. In this connection 
Vernon Boys was the first to caU attention to the effect of thermal cone 
on the combustion of fuels in an open fireplace. If an isolated piec( 
be lighted at one comer it does not continue to burn, because the losi 
by radiation and conduction through the coal lowers the temperatui 
the point of ignition. In lighting a coal fire it is necessary to ignite 
area of surface in order that the coal may maintain itself above the 
ignition by the heat given out, and only then will combustion procee 
temperature attained will depend upon the rate of burning, which in t 
be influenced by surrounding conditions ; a piece of coal, for exampk 
is in contact with the iron cheeks of a fireplace will only bum on its in 
owing largely to the cooling effect of the iron. Gas coke, which is or 
more difficult to bum than coal, is greatly affected by contact with m 
metal in the fireplace and with the small- draught existing only hums 1 
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in the centre of the fire. Boys showed, however, that in a fireplace lined 
throughout with firebrick coke would attain a much higher temperature than 
when masses of metal were in contact with it. Further modifications were 
needed, however, before the coke fire could really be pronounced satisfactory ; 
and in a paper read before this SocietyonMarch9th,i927,byDr. E. W. Smith, 
several types of open grates for bmning gas coke are referred to. Some weeks 
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before Dr. Smith's paper was read the present writer had been trying an open 
coke fireplace installed by the South Metropolitan Gas Company, and his 
early experiences were described in the discussion which followed the reading 
of the paper {Journal R.S.A., May 6tli, 1927). This trial has now extended 
over a period of two years, and a description of the fireplace and an account 
of its performance should be of interest. 

The construction of this fireplace is shown in Figs, i and 2, the former being 
a sectional elevation and the latter a plan. The novel feature is the slope of 
the firebars, B, which are inclined at an angle of approximately 30° to the 
horizontal from front to back. As seen in the plan, the firebars are widely 
spaced so as to permit of an a dequate air supply for combustion. At the upper 



Fig. 3. 


end the firebars are connected to a dead-plate C, wliich forms a part of the 
front of the grate. The sides and back of the fireplace are lined with firebrick 
£, which is backed by insulating bricks F. A gas burner (not shown in the 
drawings) is located at D and is provided with jets opposite to the spaces between 
the firebars, protected from falling dust by the dead-plate Fig. 3 is a 
reverse view of the grate and shows clearly the arrangement of the firebars 
and jets. To start the fire ordinary broken coke of size from 2 inches to | inch 
is put into the fireplace and the gas jets ignited. After about 15 minutes the 
jets are extinguished and the fire is then established. The combustion increases 
in vigour until the coke attains a bright white heat and is accompanied by 
flames which add to the pleasing appearance of the fire. 

No attempt has been made by the present writer to test this fire with scientific 
appliances on the lines adopted by Dr. Margaret Fishenden in her researches 
on domestic fuels, as such tests require special apparatus and continuous 
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observation. Actual figures as to the quantity of heat radiated into the room 
cannot therefore be given, but as the fire is somewhat hotter than one in which 
semi-coke is burnt in an ordinary grate of good design, it is safe to assume that 
niore than 30 per cent, of the heat of the coke is thus given to the room. The 
highest figure obtained by Dr. Fishenden for cakes of semi-coke was 30.8 per 
cent. (Fuel Research Board, Technical Paper No. 3), and for coal 24.2 per cent.; 
60 that in the gas coke fire under notice 35 per cent, would probably not be 
an over-estimate. In the present case, however, it was thought better toj test 
the fire under ordinary household conditions of use and to compare the costs 
with those of a corresponding coal fire. As the result of two years' use in all 
types of weather, it has been found that the temperature of the room cm be 
maintained by a consumption of gas coke not exceeding in weight the ^oal 
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required in an equivalent fire. The financial saving in fuel is therefore repre- 
sented by the difference in price between coke and coal, which varies with the 
locality and according to the figures given earlier in the paper amounts to 
about 25 per cent. In addition to less fuel costs, however, the fire has many 
other advantages. It dispenses with the use of sticks and paper, and owing 
to the dead-plate C, no ashes can drop out in front of the fire, but are all 
collected in an ashpan below and are easy to remove. The temperature can 
be regtilated by passing a poker between the firebars, although the downward 
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^pe of the bars renders the fire partially self-cleaning, as when the fuel contracts 
on burning the coke in front slides down and adhering ash is loosened and falls 
through the spaces. The temperature is never so great as to form clinker or 
to cause fusion of the firebrick. The easy and largely automatic removal of 
ash, combined with good thermal insulation, are the special features which 
enable gas coke to be burnt so as to produce a fire superior in every respect 
to the ordinary coal fire and at a smaller cost. The actual appearance of 
the grate in shown in Fig. 4. 

Let us now consider whether a fire of this kind can be applied to the smallest 
homes so as to replace the coal fires generally in use. As a kitchen fire in a 
five or six-roomed house this arrangement, which will enable cooking operations, 
heating of flat-irons, etc., to be carried out, is quite simple and more efficient 
than in the case of the coal fire, in addition to being cleaner and cheaper in use. 
The cost of the gas used in ignition is counterbalanced by the saving in fire- 



Fig, 5. 


wood and the fees of the chimney sweep. In new houses the coke fireplace could 
be installed at a cost little greater than that of the ordinary grates ; in existing 
houses the cost of replacement is not great, and would be recovered by the saving 
in fuel. Similarly, in seven or eight-roomed houses the sitting-room fireplace 
could be inade initially to bum coke or existing grates easily modified to this 
end. In larger houses in which the occupants could without difficulty afford the 
outlay, it would be an advantage to replace all existing coal fires by arrange- 
ments for burning gas coke, giving a cleaner home and yet losing none of the 
advantages of the coal fire. 

To avoid misunderstanding the writer wishes it to be known that he has no 
financial interest in the fireplace described, and would add that any other 
contrivance for burning gas coke which fulfilled the same requirements would 
be of equal value if equally cheap and simple. For kitchen use in small homes 
hot-water boilers are now made which can be converted into open fires when 
desired, and on the hot top of which a certain amount of cooking can be con- 
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ducted ; and if designed to burn gas coke and to work economically will be 
preferred by many to the open coke fireplace. An example is illustrated in 
5» which represents an open-fire kitchen boiler made by the Beeston Boiler 
Company. Both this and the fire previously described are capable of burning 
domestic refuse. 

Assunung, then, that in all fires coal could be replaced by gas coke, the 
domestic smoke nuisance would appear to admit of an easy solution, accompanied 
by the further advantage of reducing the fuel bills of the consumer. , Un- 
fortunately, the amount of gas coke available for domestic use is Unite 
inadequate to supply what would then be needed for household purposes. 
The total production of gas coke throughout the country is roughly I2,000U)00 
tons, of which more than 3,000,000 tons are used for heating retorts, etc.l in 
the works. About 2,000,000 tons of the remainder are either converted into 
water gas or exported ; but, even if the latter quantity were used instead for 
domestic purposes, the total supply would only be 9,000,000 tons, as compared 
with a coal consumption of 36,000.000 tons. In London the corresponding 
figures would be about 3,000,000 tons of coke and 8,000,000 of coal. Evidently, 
therefore, further supplies of suitable fuel from some other source are essential 
if the domestic smoke problem is to be solved completely. An obvious method 
of obtaining larger quantities is to carbonise more coal, but this can only be 
done on an economic basis. In recent years much research on the carbonisation 
of coal at low temperatures has been carried out, and many projects have beeti 
launched with a view to placing the process on a commercial basis. The aim 
in many cases has been to obtain a high yield of oils and other valuable by- 
products and to procure a solid residue of light coke, which would burn in an 
ordinary domestic fireplace. The question of the future success or otherwise 
of low temperature carbonisation does not arise here except so far as the solid 
residue is concerned. This, in order to compete with gas coke, must be sold 
at as low a price. The fact that gas coke can now l)e used in the open fireplace 
completely alters the outlook, and there is now no need for a scmi-cokc, less 
durable and occupying more cellar space than gas coke, in the domestic circle. 
A treatment of coal which gave the necessary yield of oils, etc., and left a 
residue of the nature of gas coke, if economically sound with regard to the 
disposal of the by-products and gas produced, would effectively solve the 
problem of the shortage of smokeless solid fuel. It is earnestly to be hoped 
that the intensive research which is being conducted will result in the perfection 
of a process of this kind, as, in addition to providing smokeless solid fuel, it 
should lead to a greater consumption of gas and aid in this way also to prevent 
the production of smoke. 

Apart from coke, the only other solid smokeless fuel obtainable in large quan- 
tities is anthracite coal. This fuel may be burnt with moderate success in an 
ordinary open fireplace, but is difficult to ignite. Burnt in the gas coke grate, 
usipg a gas-flame igniter, anthracite is an ideal fuel with only one drawback — its 
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high cost. The best size to employ is that known in the trade as ‘Trench nuts/' 
which are about 2 inches in maximum and i inch in minimum dimension. The 
anthracite ignites rather more readily than gas coke and gives a more enduring 
fire, the appearance of which leaves nothing to be desired. Comparative tests 
over a short period indicate that about 3 pounds of anthracite are equal to 4 
pounds of coke, and if prices were in the same ratio anthracite would be 
preferable on account of its smaller content of ash. To compete with coke at 
37s. per ton the price of anthracite should not exceed 50s. per ton, but in 
London the cost is about 20s. per ton above the competitive figure. Whether 
on the basis of larger sales and increased economy in production the cost of 
anthracite to the consumer can be reduced sufficiently to compete with gas coke 
is a matter which the interests concerned might do well to consider. Cheap 
anthracite would complete the solution of the smoke problem ; and in homes 
in which a little luxury in the matter of fires is permissible an anthracite fire 
in a suitable grate will be found to be cleaner and of b(‘tter appearance than 
an ordinary coal fire. Now that gas coke and anthracite can be burnt to such 
advantage in an open fireplace without sacrificing any of the amenities of the 
ordinary coal fire, there is no reason why smoke should any longer be produced 
in large houses, clubs, or hotels. But we must always keep in mind that the 
domestic smoke problem is one which mainly conccTns tlu‘ small homes, in 
which cost is a vital factor. 

So far we have only considered solid fuels burning in an o}>en fireplace, and 
the question of alternative methods now arises. Had it not been for the 
extensive use of gas fires and cooking stoves, electric radiators, ovens and other 
contrivances ; hot-watcr boilers and radiators ; closed anthracite stoves, and, 
to some extent, oil stoves, the smoke nuisance would have lieen much worse 
than it is at present. I'hose who can afford to use these appliances without 
troubling about cost will be well advised to do so ; Init their application in 
small homes is limited by the question of finance. When tlie national scheme 
for the distribution of cheap electricity comes into operation, we may reasonably 
expect to procure current at one penny per unit for heating purposes, and at 
this price even the smallest homes might with advantage have a few electric 
appliances. Although the solid fuel fire is the cheapest for continuous use, its 
advantages disap>pear when the heat is required only for a short time ; and the 
complete equipment of any house should include arrangements for occasional 
as distinct from continuous heating. Taking the case of a five or six-roomed 
house, a gas cooking stove should be installed as the cheapest means of preparing 
food in cases when the kitchen fire is out of use— e.g., early in the morning and 
in hot weather— or when it does not possess an oven. Heating arrangements 
should be provided for the bedrooms, one of which should be a grate for solid 
fuel, to allow for prolonged occupation in case of sickness ; other bedrooms 
should be fitted with gas fires or wired for an electric radiator. Oil stoves may 
also be used for occasional heating if the room is well ventilated, the colourless 
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flame type being preferable. Hot water should be procurable by mcan^ of a 
chimney boiler in the kitchen fireplace, or, alternatively, the combined boiler 
and fire as shown in Fig. 5, may be used. In the seven or eight-roomed house 
the same scheme should still apply, an electric radiator being used in the sitting 
room when the fire is not lighted and a little heating is desirable. In this 
manner, and without any increase in weekly costs, all these houses can be made 
smokeless. Houses larger than these, in which a little luxury in heating can 
be afforded, may be fitted with hot-water boilers and radiators, gas or electric 
cookers, gas fires or electric radiators, or any of the many contrivances now 
on the market, according to the means and preferences of the occupiers. \ 

In conclusion, we may consider the definite plan of action to be followed^ to 
abolish domestic smoke, having regard to existing and future conditions. 
Firstly, remove the ordinary coal fire from the designs of all new houses, 
whatever size, putting in its place a smokeless fireplace, thus securing that nb 
further additions to the smoke shall be made. This is a matter which specially 
concerns local building authorities and medical officers of health, who should 
use their full powers to secure this change. Secondly, efforts should be made 
to induce landlords and tenants of existing houses to convert the grates at 
present used for burning coal into the smokeless variety. Although this 
would entail a small outlay, the cost would be recovered later by the saving 
in fuel effected, and an arrangement might be made between landlord and 
tenant so that neither would suffer financially. . Here again local authorites 
and medical officers of health can do much to bring about this desirable change. 
The rate of progress will depend upon the efforts made, but a persistent 
campaign is bound to lead to a notable reduction of smoke in a short time. 
By the time the consumption of gas coke has caught up to the present supply 
we may reasonably expect suitable fuel from other sources, such as modified 
processes of low temperature carbonisation which give an end-product of coke 
of the same nature as gas coke, Incideiitally, the production of this extra 
supply of coke would greatly increase the quantity of coal gas available and 
by reducing its cost greatly extend its use for household and power purposes. 
iUtematively, a large use of anthracite might make it possible to reduce its 
present price by a sufficient margin to bring it into competition with gas coke. 
If the plan suggested were followed, before many years were over domestic 
smoke should become a dark dream of the past. The only sufferer would be the 
chimney sweep, whose occupation would be gone. 


DISCUSSION. 

The Chairman, in opening the discussion, said the lecturer had put forward 
very practical and definite suggestions for combatting the smoke nuisance. A 
certain amount of progress had already been made, mainly through the agency of 
gas ; but the enormous quantity of raw coal still used for domestic purposes in 
this country was evidence of how much still remained to be done. Including 
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miners coal, this amounted to 40,000,000 tons annually and represented nearly one- 
fourth of the total consumption for all purposes. Not only was it a very high figure, 
but since domestic coal was burned in a far more inefficient manner than industrial 
ooal, it threw out smoke out of all proportion to its bulk. Further, the smoke was 
of a tarry, sticky nature, and was in consequence more harmful than industrial 
smoke. Much of the prejudice against gas coke was without foundation. There 
were of course certain uses of gas coke which were considered to be more or less 
legitimate. It was for instance, well known to be a suitable fuel for independent 
boilers or for the small boilers of central heating installations, and there was also 
evidence to show that coke compared favourably with coal for big scale boiler work ; 
but what she was now referring to was the use of coke for ordinary domestic purposes. 
Gas coke of reasonably good quality would burn satisfactorily in rhany open grates. 
Certain conditions had of course to be fulfilled. For instance, the grate should 
be well insulated ; it should have a fairly deep bed of fuel, and there should be good 
draught control, since there might be a tendency for coke, which was a non-caking 
fuel, to burn too fast when combustion got well established. There remained the 
difficulties of ash disposal, and of ignition ; but if a grate embodied all the features 
mentioned, and if a gas fire-lighter with ample consumption were available, she was 
inclined to agree 'with the lecturer that ignitibility might not be the essential 
feature to be sought. In such circumstances the criteria of a really good domestic 
coke would probably rather be low ash and moisture content, for under such 
conditions it was possible to light and burn not only gas coke but harder cokes still. 

The lecturer would be interested to know that at the Fuel Research Station 
there was now in progress a systematic investigation both of cokes, and of grates 
for burning cokes. They had been working in the first instance mainly from the 
point of view of how easily a coke could be lighted — not because they thought 
that was the only thing that mattered, but because they believed it was one very 
important thing, since, after all, practically the whole of the 40,000,000 tons of 
domestic coal was burned in grates that had not gas fire-lighters installed. It 
might be interesting to remark that low temperature cokes could be brought, 
after consumption of only 2 or 3 cubic feet of gas, to a stage when they would 
support independent combustion. Even for gas cokes 4 or 5 cubic feet of gas was 
sufficient. They had been able to light hard metallurgical coke by giving it enough 
gas and had obtained extremely good fires from it. If a gas fire lighter were 
available it would not matter much whether one burned 5 or lo cubic feet. There 
were still, however, a great number of cases where ease of ignition was of considerable 
importance. From that point of view undoubtedly low temperature cokes scored. 
They could be lighted by the methods to which the ordinary housewife 
Wats accustomed, were more rapidly controlled than gas coke, and could be used in 
existing types of grates. One thing, however, should be remembered, namely, 
that low temperature cokes were subject to variation, just like ordinary gas coke, 
according to the coal from which they were made. They might be disagreeable 
fuels if they contained too much ash. She was not of the opinion that the exact 
efficiency attained was of very much consequence beyond a point. It was known 
that on the whole coke was rather more efficient than coal, and she did not think an 
extra i or 2 per cent, efficiency would count very much against convenience. A 
very large quantity of coke would be wanted if any real mark was to be made on 
domestic smoke, and a point of real importance was the disposal of the other 
products, unless we were going to embark on schemes of complete gasification. 
Whatever t5rpe of coke were adopted it would be necessary very considerably to 
'enlarge the present works, and from that point of view the fact that gas coke was 
already available was not a strong argument, because new plant would, in any case. 
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have to be put up if the demand increased very much. Such plant could be designed 
for making either low or high temperature coke as desired, but it was possible that 
in either case the gas industry, which was accustomed to deal with sales of carbo- 
nisation products, would be the most suitable to exploit it. If gas coke were used 
it would be necessary also to dispose of the gas and it had even been suggested 
that a time might come when gas would be used to heat the retorts, owing to the 
increased demand for coke. 

She was not quite so optimistic as' the lecturer in thinking that the problem was 
entirely solved when a coke was found which would burn in sitting room grates, 
or even in kitchen ranges. It was necessary to point out that it was not eriough 
for a coke to burp : it must also do its job, and although coke was quite satishilptory 
in kitchen ranges for hot writer production, it sometimes failed to heat the oven. 
The gas cooker was an efficient appliance, and in some circumstances it paid to use 
gas for cooking. There were also many houses which needed to keep the kitchen 
fire going for general purposes and where it would bo an extravagance to hav^; a 
gas cooker in use as well. That was a real point, and one to which grate mai\u- 
facturers should turn their attention. 

The requirements of different types of households were very dissimilar, and the 
installation or equipment best suibid for one house was (|uite different from that 
best suited for another. There was, therefore, room for a, big expansion in tlu* use 
of both gas and coke of various kinds. It was a pity anthracites was s(^ de.ir but 
it had its uses and the solution of the smoke problem would most likely })e found 
in a combination of the use of many different types of fuel. 

She would like to ask the lecturer whether, in the grate which he had denu>nsrrate<l 
and which did not appear to have any damper for closing tlic ingress ot air belov 
the fire, there was any difficulty from its over-rapid burning. 


Mr, Ll. B. Atkinson (Past-President of the Institution of Electrical i^.ngineers) 
said that for 40 years he had attended on every possible occasion any lecture which 
aimed at getting rid of the smoke nuisance of our great cities, lie recalled 
the fact that it was in that very room about 40 years ago that Sir William Siemens 
had exhibited a coke fire with a gas igniter ; why that appliance had died out he 
could not say. The lecturer had stated very fairly the case for the various fuels, 
but it seemed to him that, in discussing all the niceti(*s of the coinparali\i‘ costs, 
the most important thing of all had been forgotten, nanudy, the enormous bill ol 
ill-health which all had to pay by living in cities over which hung a perpetual pall 
of smoke, soot and dirt. Only within the last few years had people learned how 
largely their health depended on having ultra-violet light or short-wave radiation 
on them from above, but those things could not be obtained in cities like London 
with its pall of smoke. The fact was that people now had to put up with the smoke 
a^d to purchase some apparatus for the purpose of enjoying ultra-violet ray baths. 
If only people could get a full dose of sunshine through their city air, half their 
troubles would disappear. Ilie smoke nuisance would never be cured until this 
country adopted the drastic cure which had been adopted by other countries, 
where there were alternative fuels, — ^namely, legislation which did not allow smoke. 
It would not, however, be fair to put such legislation into immediate effect in this 
country, because alternative fuels did not exist at the moment. Wo had to try, 
therefore, to discover those alternative fuels and to bring them into existence ; 
and that was what the Research Board was trying to do. New York, for instance, 
did not allow smoke to be made. He remembered once walking down one of the 
main streets of New York and seeing some smoke. Knowing that no smoke was 
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allowed there he immediately thought that a fire was raging, and he went to a police 
officer to inform him. The officer, however, had said to him, " Do not be alarmed, 
or ring the fire alarm, as that is a baker's oven, and bakers are allowed to make 
smoke.” He merely mentioned that in order to show that smoke was such a rare 
thing in New York that when a person saw it he immediately wanted to ring up 
the fire brigade under the impression that it was a fire. He was indebted *to the 
lecturer for showing one way in which the disgraceful and dirty habit of burning 
raw fuel could be dispensed with. 

Mr. a. H. Barker (F^ast-President of the Institution of Heating and Ventilating 
Engineers) remarkt'd that when a man prevented smoke he did not prevent it 
for the benefit of himself so much as for the benefit of his neighbours ; and when 
one invited a man to spend a considerable sum of money in order to get rid of smoke, 
one was inviting him to present something free of charge to his neighbours or to 
society at large. Human nature being what it was, tlie prospects of success in a 
mcitter of that kind were rather small. The only possible way in which the necessary 
reforms could be achieved was by legislation. So soon as a fuel could be provided 
which would enable people to obey such legislation, the time would have arrived 
at which to press for suppression of smoke. Ttiere was only one ptirfect way of 
reducing smoke under present conditions, and that was by increasing the use of gas. 
There was no reason, of which he knew, why a gas fire should not be made which 
was m most respects at least the eqiiival(*nt of a coal fin*. The main feature of 
such legislation would be the prohibition of the use of ordinary smoky coal. Un- 
fortunately, however, it was the use of smoky coal which made the attractiveness 
of the coal fire. He could not blind himself to the fact that the appi^arancc of a 
coal lire, witli it.s dickering dame, and its smoke blowing away in weird and fantastic 
shapes, had a fascination which no coke or gas fire could ever have ; and if one was 
going to try to de]irive people of the exipiisite pleasure of sitting in front of a fire 
of that sort, one would have to have very strong powers in order to be able to do so. 

With regard to the cpiestion of ci^sts, it was an exceedingly difficult one, because 
the range of cost as bi'tween different fiu'ls varied both according to the way in 
which the fuel was used and according to the apparatus in which it was used. 
There were only two ways in which the relative costs of difterent kinds of fuels 
could be measured — the laboratory methcKl and the practical method ; and the 
number of difterent practicil methods varied with the number of different ways 
in which fuel could be used. The difficulty was that the way in which liicls were 
used in practical life was not the same as the way in whicli they were burned in the 
laboratory. The problem of relative cost was an excessively complicated one. 


Sir Alfred Cope, K.C.B. remarked that he was engaged in the anthracite 
industry. Very little had been said that night with regard to anthracite. Reference 
had been mad6 to the glories of New York. Nc'w York was not heated by gas 
coke, nor by low t<unperature coke, nor by gas or electricity ; it was heated by 
anthracite. His company — the largest producers of anthracite were exporting 
to-day to America upwards of half a million tons a year. They were exporting 
the same amount to Canada. One need not go as far as to New \ork in order 
to see the benefits of a smokeless city ; one had only to go to Paris, to which this 
country was exporting one million tons of Welsh anthracite per annum. 

He regretted that so much should have been heard of the fact that we had to 
look forward to to-morrow. Thousands of pounds were being spent in finding out 
the advantages of gas coke, the kind of apparatus in which it could be burned, how 



358 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Feb. 15, 1929 


it could be ignited, and so on, and yet there was at out very doors a natutal smokeless 
fuel in anthracite. Everyone was an advocate of smoke abatement. Never- 
theless, the fact seemed to be overlooked that upwards of 80 per cent of this country's 
production of natural smokeless fuel was exported to countries abroad. 

The lecturer had stated that one of the difficulties in obtaining smoke abatement 
in this country was the inadequate production of gas coke. The lecturer had 
stated that 7 million tons was the maximum production, and that he looked round 
for some addition. The anthracite produced in this country was equal in weight to 
the 7 million tons which the lecturer had referred to, and the thermal efficiency of 
anthracite as compared with coke, was not in the proportion of 4 to 3, but sojbe- 
where in the nieghbourhood of 3 to 2. so that 7 million tons was equal to about 
joj million tons of gas coke. Adding that roj millions ecjuivalent of gas coke to 
the existing supply of gas coke it meant that there was something approaching 
20 million tons available. If those interested, by their united efforts, could get 
20 million tons of smokeless fuel used in this country, they would be going a lohg 
wa\^ towards achieving the object in view. \ 

A great deal had been said of the advantages of gas coke for water heating. 
Certainly it was a very good water heater, but it had many drawbacks, one of 
which was that the storage capacity of coke was out of all proportion to its heating 
value. Anthracite took up about half the space of coke, and it did not absorb 
moisture. Whereas coke contained from 10 to 20 per cent of ash, anthracite did 
not contain more than 5 per cent. 

The Chairman said Sir Alfred Cope had stated a good deal about the excellence 
of anthracite, which nobody denied, but what one would like to know was something 
about the price. Were its advantages sufficient to outweigh its very much higher 
cost ? 

Sir Alfred Cope replied that anthracite could certainly never be 50s. per ton, 
which the lecturer had stated was the price at which it would become competitive 
with coke ; but if smoke was to be done away with it was not only a question 
of the first price, but a question of the savings of the housewife in laundry bills, 
for instance. There was also the question of health and hygiene. 

Mr. G. Nelson Haden said it had perhaps been forgotten by previous speakers 
that in the case of New York a good deal of heating was done from district heating 
stations. There were in the United States some 400 towns heated to a very large 
extent from district heating stations. In Detroit there were three main stations, 
and at one time there were only about five of the large-sized buildings which did 
not take steam for heating purpo.ses from the central stations. If one went to the 
outskirts of Detroit and looked over the town, one would see practically no smoke 
at all from the central station stacks. < 

Mr. W. W. Nobbs (Past-President of the Institution of Heating and Ventilating 
Engineers) mentioned one point of interest to him as an electrician. As to the use 
of coke, he only had experience of it in large installations. A short time ago he 
had attended a lecture at which an electrician had expressed the view that the 
electric generating companies could sell electricity, at a profit, at .36d. per unit. 
That gentleman had shown that by maintaining the stations at their maximum 
capacity, and by turning the excess current generated through a difierent system 
to be utilised for heat — ^heat storage, central heating or hot water heating — the 
costs would be so lowered that they could sell the surplus heat, at a profit, at .36d. 



Feb. 15, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 359 

From what had been said that evening it might be suggested that they might go 
s+’U further. Why, in such a case, should it not be possible for them to carbonise 
the smoky fuel, use the gas to heat their boilers, and thus give electricity as a 
by-product— selling the coke for such purposes as had been mentioned that evening. 
He thought that was not a too far-fetched solution of the smoke abatement problem, 
and perhaps more would be heard of it in the future. It .seemed to be just as 
practicable a solution as the use of coke in open grates. 

Major P, H, Richardson thought it would be fair to anthracite to point out 
the difference in the ash and water content of anthracite and coke. He had always 
held the view that those interested in coke would not secure a very greatly increased 
use of coke until they took care to reduce the ash content and also the water content 
— or, rather, the water which coke absorbed. There was 4 or 5 per cent, of ash 
inherent in anthracite as compared with 15 to 20 per cent, of ash inherent in coke. 
With regard to the water content, anthracite had about 4 per cent, of water and 
would not absorb more. Coke had 7 or 8 per cent, of water and would and could 
absorb up to 20 per cent. When it was realised that both water and that a.sh had 
to be heated up to the temperature of the fire and then the ash had to be removed, 
it would be found that the B.Th.U. which one got from coke for a penny and the 
B.Th.U. that one got from the anthracite were nearly equal, without taking into 
account the cost of labour for removing the ash. He did feel that if the 7 million 
tons of potential output of anthracite could be used, added to the output of the 
coke which there was in the country, plus the output of coke from the coke oven 
people, we need not look very far ahead for the day when it could be said to 
Parliament that there was an alternative fuel ready and that a law should be passed 
that in three years* time smoke must not be put out into the air. He would stress 
the point that if Medical Officers of Health were more strict in using the influence 
which they had, the stage at which everyone wanted to arrive would be reached 
much quicker than many people thought. 

Mr. E. J . B. Clarke said, as a stove man, that the very fact that a fire had to 
be lit by gas revealed the weakness of the case for coke. He pointed out that 
there were about 1,200 deaths last year through gas, and he thought the method 
which the lecturer had put forward that night was only increasing those risks. 
He agreed with the Chairman that low temperature carbonisation would provide 
one of the fuels of the future. 

Mr, Arnold Marsh (Secretary of the Smoke Abatement League of Great Britain) 
said he was sorry no distinction had been made in the types of coke with which the 
lecturer had been dealing. There was coke and coke. The older types of coke 
contained anything up to 20 per cent, of moisture and were unsuitable for the open 
grate, but the modem vertical cokes would burn excellently in an ordinary open 
grate. In Manchester they had had special opportunities of studying the smoke 
question. Taking Manchester alone, out of a population of three-quarters of a 
million, there were a half a million people living in houses generally known as “two 
up and two down.** That meant that in those houses it would take years to fit 
in new types of grates. The problem had to be solved by giving such people a 
fuel which would be cheaper than coal and which would burn in the existing type 
of grate. The modern vertical coke would do that, and when low temperature 
fuel waS'got down to a reasonable price, as he thought it would be in the near 
future, then a fuel would be able to be given to those people in those small houses 
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in large congested areas, without the necessity of undertaking the almost impossible 
job of changing their grates and fittings. 

Professor Darling, in reply, said he had been sorry to observe that in the 
discussion the question of the capacity of the poorer people to pay for the necessary 
contrivances had not been taken into account. That lay at the root of the whole 
problem. One of the main reasons why he had advocated the burning of coke was 
because it was cheaper than anything else, at the same time being smokeless. 
Low temperature carbonisation coke had been coming as long as he could remember, 
but it had not yet come, and he did not think we could afford to wait until that 
millennium before getting a move on. There were three million tons of coke 
available in London for domestic use, and his suggestion was that we should 
get on using that, and then the movement would grow by its own force. It 
was all very well to say what was done in New York, but the average income 
of an inhabitant of New York was very much higher than in London. Most 
people here could not afford anthracite. He was a strong advocate of anthracite 
if it could be brought within the means of the classes who were now producing 
most of the smoke. If only the varied interests, who only seemed concerned to 
push their own gadgets as against all others, would come together and combine 
and have a common interest- - namely, the removal pi the smoke nuisance — then 
the problem would soon be solved, but so long as they were all at loggerheads, all 
advertising against each other, and pointing out the woakne.sses of each otlier's 
methods instead of drawing attention to each other's good points, there must be a 
deadlock. Coke fires were growing simply by their own recommendation, but that 
was too slow a process. Legislation could not be enforced until an alternative fuel 
was available at a cost which the people could afford, but given those conditions 
he quite agreed that there should be legislation. In the meantime an immense 
amount could be done without legislation by all the interests combining and pulling 
together. By such means he thought the problem would largely solve itself. 

Lieut.-Colonhl Sir Arnold T. Wilson, K.C.I.h:., C.S.I., C.M.G., D.S.O., then 
proposed a hearty vote of thanks to the lecturer for his brilliant lecture. Personally, 
he regretted that not more ladies had been present that evening, because, after all, 
the question of what type of lire was to be established in a house, lay less in a mere 
man's hands than in those of his wife. He had been brought up in Rochdale — 
the dirtiest town in Lancashire. Any discussion of the sort which had taken place 
that night was of very real value. From his office in Finsbury Circus he could 
see something like 800 chimneys, not more than 80 of which he was certain were in 
any way necessary. If the number of chimneys could be generally reduced on 
that scale, there was no doubt that a great deal of good to the health of the 
community would result. Nevertheless, it was to be remembered that the health 
of London was on the average better than the health of the average rural district, 
so that Londoners had much to be thankful for. 

He desired to invite those present to become members of the Society. They 
wanted good lectures, and the Society could give them. This session already an 
almost unique lecture on fuel had been given by a former Director-General of Naval 
Construction, which had been followed by a most valuable discussion. There 
were about to be given a series of three lectures by the Director of the Fuel Research 
Station at Greenwich — ^which was to fuel research all over the world what the 
longitude of Greenwich was to navigation all over the world. Lectures of equal 
value, which cohld not be surpassed in any other Institution in London, were given 
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at the Royal Society of Arts on most Mondays and on every Wednesday and often 
on Fridays, covering an extraordinary variety of subjects. The Royal Society of 
.Arts was, he believed, the only learned Society which published a weekly journal, 
so that its members got week by week a complete paper, which they would refer to 
for years to come. The Society was not a fellowship of learning alone ; it was a 
fellowship to encourage the arts, manufactures and commerce. Membership 
did not suggest that the fellows themselves were learned, but it meant that they 
were trying to learn, and to encourage others to learn. He extended a hearty 
invitation to all those present, and to others, to become members of the Royal 
Society of Arts. 

The vote of thanks having been carried unanimously, the mei'ting terminated. 


Mr. E. W. L. Nicol (London Coke Committee) writes As time did not permit of 
an adecpiate reply to tho.se speakers who, admitting th{‘ir personal interest in 
anthracite coal, represented gas coke to be a relatively inferior fuel, T now beg to 
offer the following contribution to the discus.sion on Professor 1 )arling’.s interesting 
lecture on domestic coal smoke prevention. It was suggested by Sir Alfred Cope 
and Major Richardson that the moisture and ash content of gas coke was as high as 
15 per cent. £ind 25 per cent, respectivel3^ It would be as inaccurate and as futile 
to .say the same of the finest solid fuel the world can offer, namely, Welsh and Scottish 
anthracitic coal. Coke is sold in competition with anthracitic and other high- 
priced coals, largely for domestic purpo.ses, and finds favour entirely upon its 
merits as the more efficient and economical fuel. As Professor Parker pointed 
out, there is no generally applicable method of comparing the relative efficiency 
of fuels for all purposes, but the one unassailable method of comparison for com- 
mercial as well as domestic puq^oscs is the n(it evaporative test adopted univtTsally 
by mechanical and civil engineers. Such tests, which take into account the 
efficiency of both apparatus and fuel, are made continuously by important public 
authorities who are large consumers of gas coke for steam rai.sing and central heat- 
ing. These incliioe the London County Council and the Metropolitan Asylums 
Board, whose published test results of coke-fired boilers prove an average overall 
thermal efficiency of 80-86 per cent., and a net evaporation of 10 lb. of water per 
I lb. of coke, while the Metropolitan Water Board, whost‘ fuel testing laboratory is 
probably the best equipped establishment of its kind, purcliase gas coke upon a 
guaranteed calorific value basis of 12,000 B.Th.IJ. per 1 lb., which nece.ssitates 
the maintenance of a minimum ash and moisture content. There is therefore no 
possibility of selling to such large and discriminating buyers, or to any one of 
ordinary intelligence, coke of the de.scription which exists only in the imagination of 
the speakers whose hyperbolic advocacy of anthracite coal at the expense of a 
.successful competitor is indicative of the futility of intensive, but non-tcchnical, 
fuel salesmanship- -a common failing which, in my opinion, is largely responsible for 
the unfortunate position of the British Coal Industry at the present time. A 
calorific power of 15.200 B.Th.U. per lb. is often claimed for anthracite coal con- 
taining 2-3 per cent, ash ; but this claim is difficult to reconcile with the fact that 
pure amorphous carbon (ash and moisture free) has a calorific power of only 14,560 
B.Th.U. per lb. Perhaps our anthracitic friends will explain this apparent dis- 
crepancy, and its effect upon the apparent B.Th.U. per id. of cost, according to 
Professor Darling's tabulated figures. 
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As Engineer and Fuel Expert to the London Coke Committee it has been my 
privilege during the past 15 years to conduct personally many evaporative tests at 
electric and other power stations, in order to prove the relative efficiency and 
adaptability of gas coke to existing boilers and apparatus, with the selfish object of 
substituting coke for coal ; and. on a cost and efficiency basis, which, usually, are 
the only criteria, there has seldom been any serious difficulty in competing success- 
fully with raw coal of the most expensive descriptions. Similarly, coke has been 
adapted, by means of careful grading, for use in domestic stoves designed primarily 
for anthracite ; and graded coke is now generally regarded as interchangeable 
with the latter fuel. But, of course, such competition is not in the true spirit of 
Professor Darling's lecture. His obviously unselfish object is to obtain for rthe 
benefit of the community the combined effect of anthracitic coal, electricity, gas 
and coke in combating the bituminous coal smoke evil. 

With our vast supplies of indigenous smokeless coals (now largely exporteJd) 
and manufactured smokeless fuels, gas and coke, and scientific stoking, much could 
be done by good salesmanship to break down the ignorant prejudice again^ 
smokeless methods of heating which, alas, is still all too common, even in high 
places. The important position of the gas industry in this regard is indicated 
by the service provided for the convenience of th(‘ Metropolitan community. 
At London and Suburban gas works in a normal year some 5.5 million tons of coal 
are carbonised, producing over 65,000 million cubic feet of gas and, in addition 
to the other valuable by-products 2,600,000 tons of gas coke for sale, of which about 
400,000 tons are exported. The fact that the remaining 2,200,000 tons of coke, 
are consumed annually in and around London, largely and increasingly for domestic* 
purposes, should add materially to the dismay and confusion of coke's detractors, 
as it is irrefutable evidence that gas coke holds, on its merits, a very strong position 
in the favour of the London public. One speaker has pointed out that gas coke 
made in vertical retorts is more re-active and suitable for use as fuel in most modern 
fire-grates. The denser horizontal* coke, like most solid fuels, gives the best results 
in grates specially designed for its use. These are divided into two essentially 
different classes, namely, the insulated (or built in) flaming type, in w^hich the coke 
bums of its own volition at a relatively high temperature, the chimney draught 
having but little influence upon the rate of combustion. Of this type the “Metro 
is undoubtedly the most effective and popular. The other type is represented 
by the positive or down-draught non-insulated (self set) grate which embodies 
means of control to which the Chairman and the Fuel Research Board have attached 
so much importance, and which certainly tends towards rationalisation, convenience, 
and economy in the use of fuel. Of the latter type, several models have been 
tested, but only those in which there is no metal in contact with the burning fuel, 
and which are provided with some form of shaking bottom, promise to survive 
the gruelling effects of coke in active combustion. After an expensive process of 
development and elimination, an open gas-ignited fire of this description will 
shortly be offered to the public at a relatively low price. Unlike gas and electric 
apparatus, which can use no other fuel, coke appliances are equally suitable for 
competing fuels ; and it Is in this direction, namely, in the co-operative design, 
development and sale of smokeless solid fuel apparatus that Professor Darling's 
high ideal of combination of forces in combating the common evil is, in my opinion, 
most likely to be realised. 
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OBITUARY. 

Cbdrxc Chivrrs, J.P.— We regret to announce that Alderman Cedric ChiverS; 
who was in his sixth year of office as Mayor, died at Bath, on January 30th, at the 
age of 75. Mr. Chi vers, who was a self-made man, established an international 
reputation as a book-binder. He invented a new method of stitching which added 
greatly to the life of library books as well as a new process for decorating choice 
volumes. He was well known in the IT.S.A.. where he had a factory in Brooklyn. 
New York, and in fact started operations there in response to a round robin addressed 
to him by American librarians. It was said of him that h(‘ had crossed the Atlantic 
120 times, and that he had bo(»n in more libraries in the (biited States than anyone 
living. 

Alderman Chivers established a reputation for dispensing a liberal hospitality to 
conferences meeting at or visiting Bath, and was a generous supporter of charitable 
causes. He had been a Fellow of the Society since loot, and read a valuable paper 
on Book-binding," at one of its meetings in 1023 


EXHIBITION OF APPLIED ART 

Exhibition of Pottery Miss Down. 05, Helgrave Road, S.W. *It has 
probably often struck most people that va.se.s which are beautiful in themselves 
do not necessarily make good receptacles for flowers, (^n the contrary, flowers 
spoil such vases. That it is possible to make vase.s deliberately to suit flowers, 
without sacrificing design, is proved by Miss Down's work. Symmetry she does 
sacrifice ; perhaps at present she is more dogmatic about the demerits of regularity 
than she will be later on, but anyhow, balance is just as valid a basis for design 
as symmetry, and the balance of Miss Down’s vases >s soinetinus most attractive. 

Miss Down is a pupil of Professor Led ward, and hei personal bias is against the 
<miployment of the potter’s wheel. She builds up hei va.ses witli pellets of clay — 
a little too often making her general ellect sugge.stivt^ ol fir- cones — and afterwards 
bakes them : not in the sunshine on tlie banks of the Nile, as she logically should, 
with her views on mechanical aids to art, but in a small kiln. 

Miss Down has produced both some fine inonochronie glazes and some rather 
more matt painted surfaces. A really beautiful Chinese green is perhaps the best 
representative of the first group, and a pink gingham of the second. 

Her present exhibition is humble only in its proportions ; we look forward to 
.seeing more of her work soon, in a locality more accessible (lor her sake, not ours) 
to the public which is interested in this pleasant aspec t ot ceramics. 


NOTES ON BOOKS. 

The SpECTROScopy of the JLxtremi: Ultra -Violj/i. By Theodore Lyman. 

London : Longmans, Green ^ Co. Pp iGo-j VL 6 d. nett. 

We have been familiar for man}' years with the fact that X rays, ultra violet rays 
and ordinary light are radiations which owe their characteristic differences to their 
differences in wave-length. It has, however, required considerable time and 
experimental skill on the part of a large number of observers to produce and measure 
the whole range of radiations from the wireless waves at one end of the spectrum to 
the cosmic rays at the other. 

Considering the radiations of wave-length less than those of visible light, we find 
that Ritter in j8oi discovered chemically-active rays bevond the violet, which 
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Yourng showed were of a shorter wave 4 ength than' those observed by the «ye» 
About 1840 the solar 8t>ectrum was photc^fraphed using glass prisms and gratings* 
while wave-length 3*400 A.XJ. was reached. The next considerable advance was 
due to Stokes about 1862, by the use of a quartz prism, an electric spark and a 
fluorescent screen. He appears to have observed the strong line in the aluminium 
spark at wave- length 1850 A.U. This remained the limit until comparatively 
recent times. It will be noticed that each further penetration into the ultra-violet 
was accomplished as a result of the application of a change either in the dispersion 
system, in the light source or in the method of recording. Subsequent developments 
have since been accomplished by the same methods, each change resulting in a 
substantial advance into unexplored territory. I 

It was Schumann, however, who gave the impetus to modem investigatmns in 
this region. This remarkable worker commenced his scientific work when over 
forty years of age as a relaxation from his regular profession, and it is in honour of 
his brilliant pioneer work that his followers have named the portion of the speoitruni 
below 2,000 A.U. the Schumann region. At the time of his death in 1903, ^fter 
about fifteen years work, he had managed to observe the spectrum down to about 
wave-length 1,200 A.U. To do this he had to substitute fluorite for quartz, since 
quartz begins to absorb at about 1,850 A.U., prepare special plates without gelatine, 
since gelatine begins to absorb at about 2.400 A.U., and also to place his apparatus 
in a vacuum, since air begins to absorb near 1,850 A.U. With these modifications 
he obtained the spectrum of hydrogen down to about 1,200 A.U. Schumann, 
however, was not able to measure wave-lengths in this region, owing to the absence 
of data on the dispersion of fluorite. 

It was at this stage that Lyman commenced his researches. He improved on 
Schumann*s apparatus as a result of development in vacuum technique, and by 
substituting a concave grating for the fluorite prism and lenses was able to make the 
first measurements of wave-length in the Schumann region and so attach a wave- 
length scale to Schumann’s results. By 1914, when the first edition of his well- 
known book was published, he had made measurements down to about 000 A.U.. 
by 1915 to about 600 A.U., and by 1917 to about 500 A.U. 

The next and final advance was made by Millikan in 1919 by the use of a new 
source — ^the vacuum hot spark, which is particularly rich in short wave-length 
radiation. The present limit of the optical spectrum as set by Millikan in 1924 is 
the line 136 A.U., which is thought to be due to oxygen, or possibly to be one ol 
the L series of the X rays from aluminium. Thus by optical methods the region of 
X rays has been reached. 

Contemporaneously with the work of Lyman and Millikan, observers working 
from the X ray end of the spectrum have been measuring softer and softer X rays, 
until in 1926, Dauvillier, using as a grating a crystal at the lead salt of mellissic 
acid, which has the extremely large lattice spacing of 87.5 A.l^, measured X rays 
of wave-length 121 A.U. from thorium. 

Finally the gap was bridged by Osgood in 1927, who used a concave glass grating 
with X rays at grazing incidence. He obtained on the same plate lines correspond- 
ing to wave-lengths from 45 A.U. to 21 1 A.U., thus joining and overlapping the 
limits set by Dauvillier and Millikan. 

In the second edition of his book, which has just appeared, Professor Lyman gives 
an account of the experimental technique for which he has largely been responsible 
in connection with photography and measurement in the ultra-violet portion of the 
spectrum. 

Professor Lyman also gives a summary of the researches which have been under- 
taken to explain the sharp limit in the solar spectrum which is observed near wave- 
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length a.yoo A.U: . This has long been attributed to absorption in the earth's atmos- 
phere, but as the limit is practically the same at sea level and at la.ooo feet, it was 
difficult to account for satisfactorily. Recent investigation indicates that the 
limit is due to the absorption of zone at an altitude of 45 to 50 kilometres. 

The major portion of the book, however, consists of data on the absorption and 
reflection characteristics of a number of elements and compounds, and also wave- 
length data on emission spectra. 

Professor Lyman has written a wry useful booK <m a vt‘ry interesting subject, 
and although the treatment is scarcely suitable for the general scientific reader, it 
should, liowever, prov e* of great value to the research worker in this most important 
region, lx)lh as a manual of method and as a reference book of data. 

Yory few misprints have been noted. The author appears to be mistaken in the 
origin of some of his gratings. They were made on the Blythswood ruling engine 
at the National Physical Laboratory. We are unacquainted with the Blaesthwood 
machine or the National Research Laboratories in hlngland. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, February 18. .Architects, Royal Institute ot 
British, 9, Conduit Street, W. 8 p.m. Mr. J, Alfred 
Gotcb, ‘'^Modern Banks, with special reference to the 
new Midland Bank Head Office.*’ 

.Automobile Engineers, Institution of, at the Royal 
Technical College, Gla.sgow. 7.30 p.m. Mr. II, 
Kerr Thomas, ’‘Some luvestigatioiis into the Pei- 
formance of Tubular Radiators for Motor Vehicles.” 
liriiisb Empire Producers’ Organization, at the Royai. 
Society of Arts, Adelphi, VV.C. 4.30 p.m. Sir 
Benjamin Morgan, ” Intra^Empire Economic Co* 
oticration.” 

Electrical Engineers, Institution of. Savoy Place, VV.c. 
7 p,m. Discussion on * ‘ Modem High Power Rectifiers 
their Development and Use,” opened by Mr, R. L 
Morrison. 

At the University, Liverp^I. 7,30 p.m, Mr, LI. B. 
Atkinson, ” How Electiicity does Things.” (Faraday 
Lecture.) 

Empire Society, at the Hotel Victoria, Northumberland 
Avenue, W.C. 8.30 p.m. Mr. Edward Corcoran, 
‘ * Experiences as a Farm Hand in Canada.” 
tzeographical Society, at the fFoUan Hall, New lAond 
Street, W, 8.30 p.m. Mr. G. Binney, ” Hudson 
Bay in 1928,” 

Mecmmical Engineers, Institution of, Storey’s Gate, 
S.W. 6.30 p.m. Mr. George Bird, ‘‘ Railway 
Brakes.” 

Uuiversity of Loudon, at Universitv College, Ciower 
Street, W.C. 2 p.m. Miss M. St. Clare Byrne. 
” EUsabethan England.” 

5 pjn. Dr. W. H. Craib, ” Electrical Phenomena m 
Muscle and Nerve.” (Lecture HI.) 

5.30 p.in. Mr. James Bonar, '* Demography in the 
x7th and x8th Centuries.” (Lecture 11 .) 

5.30 pjn. Prof. Dr. R. W. Chambers, ” Sources of 
A^k>-$axon History.” (Lecture VI.) 

Victoria Institute, at the Central Hall, Westminster, 
S.W. 4,30 p.m. Lt.«Col. T, C. ^tinner, ” The 
Ice Age: its Astronomical Cause and the Bearing 
of Dtayson’s Discovery on tlie Biblical Account of 
the 

TussoaV, February 29.. Automobile Engineers, Institu* 
tioQ of, at the Engineering Scientific Qub, Wolver^ 
hampton. 7.30 pjaa, Mr. H. Kerr Thomas, ” Some 
Investigations into the Performsnoe of Tubular 
Radiators for Motor Vehiclss.'* 

Ct^^VSnaen, Initltuttai of, Gnat Stmt, 

S.W. V pi. Mr. A. H. Bartor, ‘‘lOie Elect^ 
Heath y sm Ventiladon of Bourne and Hollingworth^s 

'^1Wf^l^l»quenny Tfilsgraphs.” 


fleatmg and Veritilaung Lugmeers., Institution ui, at 
Milton Hall, Manchester. 7 p.m. Mr. G. K. Shutllv* 
worth, “ Dust Removal.” 

Illuminating Engineering Soaety, at the Home Ottice 
Industrial Museum, Horseferry Road, S.W. 6.45 p.m 
Discussion on various Problems in Illuminating 
Engineering. 

Metals, Institute of, at the Luguicerb’ Club, Birmingham. 

7 p.ni. Mr. E. C. Evans, ” Fuel.” 

Koval Institution, 21, Albemarle Street, \V. 3.15 p.m. 
Prof. J. S. Huxley, ” Evolution and the Problem of 
Si^cies.” (Lecture IV.) 

Statistical Society, at the Royal Society of Arii», 
Adelphi, W.C. 5.15 pm. Dr. A. Bradford HUl, 
” The Investigation of Sickness in various Industrial 
Occupations.” 

Transport, Institute of, at the Institution of Eleitrical 
Engineers, Siivoy Place, \\X\ 5.45 p.m. Mr. Frank 
Pick, ” The Administratimj of Transport Under* 
takings,” 

At the Queen’s Hotel, Birmingham. 6 p.m. Mr. 
A, A, Jackson. ” The Sphere of tlie Raitlcas Trolley 
Vehicle.” 

rmversity of Loudon, at King’s College, Strand, W.C. 

5.30 p.m. Dr. R. \V. Seton'Watson, “The Eastern 
Question : (Lecture VI) — ^I'he Crimean War and the 
Treaty of Paris.” 

5.30 p.m. Mr. C. B. Unwin, “The Application of 
Direct Current Motors to Heavy Traction.” (Lecture 
H.) 

At the Royal School of Mines, South Kensington, 
S.W. Mr. F. L. Engledow, ” Plant Breeding.” 
(Lecture 11 .) 

.\t University College, Goxver Street, W.C. 5.30 
p.m. (Lecture IV) on “ The Current Work of the 
Biometric and Eugenics Laboratories.” 

8.1 V p.m. Miss E. Jeffries Davis, ” Historical Factors 
of the Problem of London Traffic.” fixture III.) 
Zoological Society, Regent’s Park, N.W. 5,30 pjm. 
Scientific Business Meeting. 


W'edresday, February ao.. British Academy, at the 
Civil Service Commission Building, Burlington 
Gardens, W. < p.m. Mr. Stanley Casaon, ” Excava- 
tions in the Hippodrome at Constantinople (Second 
Season).” 

Central Asian Society, at the Royal Society of Arts, 
Adelphi, W.C. 5 p.m. Dr. Anderson, ”The High* 
way of Eurasia.” 

Egypt Exploration Society, at Burlington House, W. 
8^ p.m. Mr. H. 1 . Beel, ” £^t under the Caliphs 
of Damascus.' ' 

Electrical Engineers, Institution Of, at the Royal 
Victoria Hotel, Sheffield. 7 30 P-nt. Address by 
Lt**Col. K. 

(Jeoiogical Society, Burlington House, W, 8.30 PJm. 
Dr, C. A. Matley and^Mr. F. Higham, ”The «ssal 
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Oimidu oi Junaiu with sp^ial tefemsce to the 
KJngtton District.** 

Utenturef Royal Society of. 2, Bloomsbtiry Sotiaie, 
W.C. 5 p.ia. 

Meteorological Society, 49, Cromwell Road, S.W. 5 p.m, 
j, Mr. L. H. G. Dines, The Baker automatic release 
for dropping the meteorograoh from a registering 
balloon at a piedetennincd height.** (a) Mr. C. K. M. 
Douglas, ** Some Aspects of Surfaces of Discontinuity.** 
(3) Dr. E. Kidson and Mr. H. M. Treloar, “ The Rate 
of i^ent of Pilot Balloons at Melbourne.” 
Microscopical Society, 20, Hanover Square, W. 7.31. 
p.m, (i) Dr. R. G, Canti and Mr. F. G. Speat, 

* Some Effects of Radium on Cell Division in vitro.” 
izf Mr. S. F. Cox, ” Some Effects of X-Ravs on Cell 
Division in vitro/’ (3) Mr. F, G, Spear, ” An Effect 
of Low Temoerature on Cell Division in vitro.” 
Demonstrations by (x) Mr, S. F. Cox on The Effect 
of a Heavy Dose of X«Rays on Living Cells as shown 
by the Dark-Ground Method.” (2) Dr, R. G. Canti 
on the ” Cell Division in the Living Tissues cultivated 
in vitro.” 

LTnited Service Institution, Whitehall, S.W. 3 j\m. 
Group Captain P. F, M, Fellowes, " The I'rcsent 
Position of Airships.’* 

N^ortb-East Coast Institution of Engineers and Ship- 
builders, Newcastle-upon-Tyne. 7.15 p.m. Mr. W. G. 
"Thompson, ** Some Unusual Aspects of Combustion 
in Engines and Boilers.” 

University of London, at the Institution ot Electrical 
Engineers, Savoy Place, Victoria Embankment, W.C 

5.30 p.m. Mr. Luigi Emanueli, " High Tension 
Cables." (I^ecture I .) 

At King’s College, Strand, W.C. 5.30 p.m. ” The 
Social Background of English History : (Lecture VT) — 
Mr. H. M. Hake, *‘ English Portraits.” 

5.30 R,m. Prince D. Svyatopolk Mirsky, ** Con- 
temporary Russian Literature, 1917-1928: (Lecture 
VI)— ■Novels of the Revolution : Piln yak to F'cdiu.” 

At the London School of Economics, Houghton 
Street, Aldwych, W.C. 6 p.m. Mr. F. Hutchinson, 
"Measuring Output in Office Practice, II.” 

At University College, Gower Street, VV.C. 3 p.m. 
Signor Camillo Pellizsl, " La Lirica del Paradiso.” 
(Lecture V.) 

5 p.m. Dr. A. S. Parkes, ” The Physiology of Re- 
production.” (Lecture VI.) 

5.30 p.m. Mr. I. C. Grondahl, " VV’ergeland and the 
Norwegian Lyric." (Lecture HI.) 

5.30 p.m, Mr. J, Haantjes, “ A Dutch Play of Mar^ 
Queen of Scots.” 


Thursday, Februakv 21. .Autiquaueb, Society ol, 
Burlington House, W. 8.30 p.m. 

Carpenters, Worshipful Comoany of, Carpenters* Hall, 
Tbropmorton Avenue, E.C. 8 p.m. Mr, Ka)^ona 
Unwin, " The Housing Problem and how it has 
been met.” 

Chemical Society, Burlington House, W. 8 p.m. 
(i) Mr. R. G. W, Norrish, " Photochemical Equilibrium 
in Nitrogen Peroxide. Part 11 : The Dependence of 
Quantum Efficiency on Wave I.en^h,*’ (2) Mr, 
R. G. W. Norrish, ” Photochemical Equilibrium in 
Nitrogen Peroxide. Part 1 1 1 ; A Com ^artson of the 
rbermal. Photochemical and Electrical Decoiuoosi- 
tions, and a General Theory of the Change,” (3) Mr, 
R, G. W. Norrish, " Photochemical Equilibrium m 
Nitrogen Peroxide. I*art IV : Fluorescence and 
Photochemical Activity." (4) Messrs. A. T. Danu 
and W. Davies, " The Reactions of Nitrosulphonyl- 
cblocides. Part I : The Reaction of Hydrazine 
Hydrate with o- Nitrosulpbonylchlorides.’* 

Electrical Engineers, Institution of, at Trinity College, 
Dublin. 7*45 P.m. Dr. K. Ott, "The Erection of 
the Mechanic and Electrical Part of the Shannon 

; Sohemai” 

t..C.C, The Homiman Museum, Kkigsland Road, £. 
pjn. Mr. L. A. Turner, " English Decorative 


Hlec toml oal Bogioeen, loetituiion of, at QffMo’s Hotel, 
BMIngiieffi, 6.30 pM, Mr, W, S, Cbatten, 
Chidmiii^e Addrm. 

Mhiiiig and Metalluray, Inatitutioo of, Burlington House, 
' W, 5.30 Mr. W. Cidiui* ** The PoeiibllitiM of 
Rindwikg Noa*Feifoiii Great Britain.** 

mMinined DIsoumIod}. Mr. C. R, IttUan, ** Some 
Notea m m driven at RJo Tlnto, Spain.*’ 
on and Collar Cbesniato* Aeio^ at the Rovai- 
>nf?FTV op Ants, Addphf, WiC, y.s© p,m. T. 


Wilson, ** The Fraioo Ordeal ; its Chemical and 
Artistic ImoHcations,** 

Royal Institution, 21, Albemarle Street, W. 5.13 p.m. 
Prof. A. O. Rankme, '* Physics in Relation to Oil 
Finding." 

University of london, at the London School ol 
Economics, Houghton Street, Aldwych, W.C. 5 p.m, 
Mr. Harold J. Uski,^‘ Thomas Hobbes." 

At Kill’s College, Strand, W.C. 5,30 p.m. Mr 
A. K. Twentyman, ” German Education since the 
War: (Lecture 11) — ^I'lie Elementary School,** 

1.30 p.m. Dr. Edgar Prestage, " D. Francisco Manuel 
tic Mcllo, a Portugueat* and Spanish Classic." 

5.30 p.m. " Czechoslovakia." (Lecture VL) Ui 

K. W. Seton-W'atson, "The Slovaks— Then and 

Now.” I 

(King’s College), at ao, Tonington iquaro, W.C. 

5.30 p.m. Dr. Julian Krzyzanowski, " Renaissance 
Ptiland.” (Lecture V.) \ 

.At University College, Gower Street. 5 p.m. Dr 

R. J. Ludford, “ Cytology in Relation to Physiological 

Processes.” (Lecture V.) \ 

5 p.m. Mr. H. R. Ing, ” The Chemistry \of some 
Natural Drugs.” (Lecture VI.) \ 

5.15 p.m. Prof. J. E. G. de Montmorency, " Tlu 
Principles of Law : a Course for Laymen.” (Lecture 

5.30 p.m. Prof. Dr. Edmund (L Gardner, ” Tin 
Italian Story of Merlin.” 

V'irtona and Allxirt Museum, South Kensington, S.W 

5.30 p.m. Mr. James Laver, " Some Designers for 
Hallo 1.” 

I* RIDA Y, Feuruary 22 .. Engineering Inspection, Institu- 
tion of, at the Royal Society or Arts, Adelpht, 
W.C. 5.30 P.m. Mr. A. S. Grunspan, " Specification 
Notes and Good Practice relating to Concrete and 
Reinforced Concrete Work.” 

Junior Institution of Enguieers, 39, Victoria $treet, 

S. W. 7.30 p.m. Mr. J. Calderwood, "The A|Splica- 
tion of the Heavy Oil Engine to Yachts and Small 
Craft.” 

Mechanical Enginners, Institution of, at the Engineers* 
Club, Manchester, 6.30 p,m. Captain D. Richardson, 
" Welding Processes." 

Mechanical Enginecre, Institution of. Storey’s Gate, 
S.W. 7 p.m. Mr. George Baker, " Electrical 
Predf^itation.” 

At the Engincerh’ Club, Manchester. 7.15 p.m. 
North-East Coast Institution of Engineers and Ship- 
builders, Newcastle-ujxin-Tyne. 6 p.m. Dr. G. VV. 
Todd " The Relation between the Properties of 
Engineering Materials and their Ultimate Structures.” 
Physical Society, at the Irn’ierial College of Science and 
Techniology, South Kensington, S.W, 5 p.m. (i) 

L. F. Stanley, "The C4:>nstniction and Calibration 
of a Sensitive form of Pirani Gauge for the Measure- 
ment of High Vacua.” (2) Dr. Charles H, Lees, "Tlu; 
Free Periods of a Com'>osite Elastic Column or 
Composite Stretched Wire.” (3) Dr. Allan Ferguson 
and Mr. j. A. Hakes, " A Capillary Tube Method for 
the Simultaneous Determination of Surface T^sion 
and of Density." (4) Dr. E. H. Rayner, " A Demon- 
stration of a Standard lilectrostatic Voltmeter and 
Wattmeter, used for Measurements of alternating 
Currents at poweeirequencies at the National Physical 
Laboratory.” 

Royal Institution, sx, Albemarle Street, W. 9 p.m. 

” Lily-Stars of the Sea : How they fit their 
Surroundings." 

I'uiversity of London, at the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, 
W.C, 5.30 p.m. Mr. Luigi Emanueli, " High Tension 
Cables." (Lecture II,) 

At King’s Coffege, Strand, W.C. 5.30 p.m. Mr. 
Vernon Rendalf, ” Shakespeare and Scott.” 

(King’s College), at 40, Torrington Square, WX. 

5.30 p.m. Dr, Otakar Odlosilik, " The Bohemian 
Reformation." (Lecture I.) 

At Dulverrity College. Gower Street. W.C. 5 p.m* 
Mr. C. F. A. Pantin, "Comparative Phyaktoin'’*** 
(Lecture VU 

3.30 p.m. ur. J. Howard Jonee, " Hygiene of the 
Mercantile Marine/* (Lecture 1.) 

SArUROAY. FEBitvAftv The Geffrye Mueeum, 

Forest HiU, S.B, 3,30 P4n. Pr* Bemeid Smith, 

** Zermatt and Ita Gfii/cfetf. 

Royal Inetittttion^ at. Albemarle Street, W. a p,m. * 
Pr, B. BttItock, ^ *Mii5cTn Ctriiedral and Copegiate 
<aimtohee/’ (LecmtoKI.) , 
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NOTICES 

— 

NICXT \V|>k 

SlONDAY, Fkbkuaky 25th, at 8 p.m (Shaw Lecture,) Sir Thomas 
Morrison Legge, C.B.E., M.D., Senior Medical Inspector of Factories, 
i 898«I927, Thirty Years’ Experience of Industrial Maladies." (Lecture IL) 
Tuesday, February 26th, at 4.30 p.m. (Dominions and Colonics Section.) 
Ur. H. J. van uer Byl, Chairman, South African Iron and Steel Industrial 
Corporation, Ltd., "The South African Iron and Steel Industry." Sir 
William J. Larkic, K.B.E., Director, National Federation of Iron and Steel 
Manufacturers, will preside. 

Tea will be served in the library before the meeting from 4 o’clock. 
Wednesday, February 27th, at 3 p.m. General Meeting in connexion 
with the Fund for the Preservation of Ancient Cottages. The Right Hon. 
J. Rams.ay Macdonald, M.P., will preside, and the speakers will include 
Mr. G. K. Chesterton, Likut.-Col. Sir Arnold T. Wilson, K.C.I.E., 
C.S.I., C.M.G., D.S.O., SiK George Sutton. Bt., Chairman of the Council, 
and others. 

Admission will be by ticket only, and h'ellows wishing to be present are 
reciuested to communicate at once with the Secretary. 

Wednesday, February 27th, at 8 p.m. (Ordinary Meeting.) A. F. 
SuTER, East Indian Copals and Damars." J. G. Watson, Forest Economist 
of the Forestry Department, Federated Malay States, wall preside. 


COUNCIL. 

A meeting of the Council was held on Monday, February iith. Present : — 
Sir George Sutton, Bt., in the Chair ; Sir Charles H. Armstrong ; Lord 
Askwith, K.C.B., K.C., D.C.L. ; Mr. Llewelyn B. Atkinson, M.LE.E. ; Sir 
Atul C- Chatterjee, C.I.E. ; Sir Edward Gait, K.C.S.L, C.I.E. ; Rear-Admiral 
James de Courcy Hamilton, M.V.O. ; Mr. John S. Highfield, M.Inst.C.E., 
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M.I.E.E. ; Col. Sir Arthur Holbrook, K.B.E., M.P* ; Major Sir Humphrey 
Leggett, R.E., d:S.O. ; Sir Reginald A. Mant, K.C.I.E., C.S.I. ; Hon. Sir 
Charles A. Parsons, O.M., K.C.B., LL.D., D.Sc., F.R.S. ; Sir Richard 
Redmayne, K.C.B. ; Mr. Alan A. Campbell Swinton, F.R.S., and Mr. Carmichael 
Thomas, with Mr. G. K. Menzies, M.A. (Secretary), and Mr. W. Perry, B.A. 
{Assistant Secretary). 

The following candidates were duly elected Fellows of the Society : — 

Angus, Koy Alexander, Toronto, (Canada. 

Barrow, George Curzon Romaine, London. 

Bason, Albert, Macclesfield 

Cairns, Harry Lister, Winnipeg, Canada. 

Chanler, Albert, London. 

Cumberbatch, Elkin Percy. M.A., M.B,, M.R.C.P.. London. 

Dash, William Gerald, Weston-super-Mare. 

Denson, William Henry, J.P., Chester. 

Farnsworth, Frederick D., Fort Fairfield, Maine, F.S.A. 

Fisher, Mrs. W. Rowland, I'>oiirne End, Jhu ks. 

Forbes, Mansfield D., M.A.. Cambridge. 

Hussain. Sli. Manzur, Loughborough, Leicestershire*. 

Huttinger, William Reynolds, Lansdowne, Pa., F S.A. 

Lahiri, S. K., Calcutta, India. 

Londt, William Edward, Tkirt IHizabcth, Smith Africa 
McDonald, Edward T., Chelmsford, Itssex. 

Pearson, Mrs. L. K., London. 

Railing, Adolph Harry, D.Sc., Sutton ('oldfield. 

Richardson, Captain Leslie, Menton, France. 

Sachs, Leo Ferdinand, I.ondon. 

Schelling, Mrs. H(‘nry, New York ('ity, IJ.S.A. 

Seeler, Edgar Viguers, PliiJadelphia, Pa., IJ.S.A 
Yeaman, John Alexander, W.S., Fxlinburgh. 

Yorkc, Algernon J.. Kingston bridge, Sussex. 

Ziegler, Carl .A., T’hiladclphia, Pa., U.S.A. 

It was reported that H.R.H. the President had nominated the Hon. Sir 
Charles Parsons, O.M., K.C.B., F.R.S., a Vice-President of the Society. 

Lord Bledisloe, K.B.E., was elected a Vice-President of the Society. 
Further consideration was given to the question of the award of the Society's 
Albert Medal for 1929. 

Arrangements for the first Annual (ienoral Meeting of subscribers to the 
Fund for the Pre.servati()n of Ancient Cottages on February 27th were 
cofivsidered and approved. 

Copies of the prospectus of the Sixth Annual Competition of Industrial 
Designs were laid on the fable, from which it appeared that over £2,000 would 
be offered in scholarships and prizes this year. 

A report of the British Science Guild on the Reform of the British Patent 
System was considered and generally approved. 

In view of the greatly increased number of entries for the Society's 
Examinations, it was resolved to reconstitute the Examinations Committee 
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and to secure on it the representation of the principal bodies interested in 
Commercial Education. 

Mr. A. Kahn, Chief Examiner, was appointed to represent the Society at the 
International Congress of Commercial Education to be held in Amsterdam 
in September next. 

The arrangements for the latter part of the session were consitU'red. 

A quantity of financial and formal busine.ss was transachxl. 


ELEVENTH ORDINARY MEETINCi 

Wednesday, Fkbruaey 13th, 1929. Mr. H V. Taylor. A.R.C.S., B.Sc., 
O.B.E., Coimnissioner of Horticulture. Ministry of Agricnltun^ and Fisheries, 
in the Chair. 

A paper on Fruit ]^)llination in relation to C'ommcrcial Fruit (Growing ” 
was read by Mr. Cecil H. Hooper, F'.L.S., of tin* South -Itastern Agricultural 
C.ollege, Wye. 

The paper and discussion will be' jaiblislied in the jounud (»n A[>ril stli. 


PROCEEDINGS OF THE SOCIETY. 

EIGHTH ORDINARY MEETING. 

WKDNESJ3AY. J AND ARY 23RD, I()2g. 

The Rt. Hon. The Karl of Crawford and B\lcarkks. K.T.. F.(\,1.LD. 
F.R.S., P.S.A., in Hie ( hair 

3*hk Caiairman, in inlrodnenn^ the lecturer, said the subject \va.s that of Musvnmis 
and Education one with which Sir Henrv Miers of all people was best <}iiaUfied to 
deal. Many >'ears ago Sir H('ury Miers ha<.l hven connc'ctc'd with the Natural 
History Museum. Subse(|uently he liad ac(|uired a very wcll-recogiiiseil place in the 
world of science. Then, as liea<l of a gr<'al modern univcTsity in tin* North of 
F^iglancl h(‘ had rightly come to bej looked upon as protagonist of higher scientific 
education. Since then it had lallcn to his lot to inspect and to report upon every 
single museum in the British l.sles. That was a ft*at of courage and endurance 
which few WTiuld* dare t<i try and emulate. Sir Henry had accomplished it, how- 
ever, and therefore could anybody be lietter c[ualihed than Sir Henry to deliver a 
lecture upon Museums arid lulucation ^ 

The following paper was then read : 

MUSEUMS AND ftDUCATION. 

By Sir Henry A. Miers, M.A.. D.Sc,, F.R.S., F.ITS., F.C.S. 

If the walls and roofs of all the museums of the country, were to l>ecome 
transparent a spectator gifted with a miraculous power of vision, and ablt?:at 



370 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 2a, 193*9 

<me moment to see all that they contain, would perceive an extraordinary 
<lisplay of miscellaneous things: natural history collections, works of art, 
pictures, furniture, atntiquities : exhibited in cases or stored in drawers. In 
aome places they would appear to be beautifully selected and displayed, in 
others they would be a mixture of incongruous objects. But, taking the 
museums together, he would see that they contain, together with much rubbish, 
a vast mass of valuable material, an enormous assemblage of rare, interesting 
and beautiful things from all parts of the world, and relating to all the ages. 

Looking at the country as a whole, he would see two parts of the British 
Isles in which this material is closely concentrated, namely, the London district, 
and Lancashire with the West Riding of Yorkshire, In other parts of yw 
country he would see large areas in which there is none. \ 

Turning first to the more important and prosperous museums, especially 
in the larger towns, he would see visitors wandering about in a somewhl|t 
aimless fashion. At certain times of the day there would be crowds ; at other 
times, unless it was a wet day, they might be almost deserted. The National 
Museums in London, Edinburgh, Cardiff, and Dublin, would contain many 
visitors during almost the whole day. In these, and in only three or four of 
the others, guide lecturers would be conducting parties of serious visitors and 
explaining exhibits to an attentive audience, but e\^en here some of the 
galleries would be deserted. 

In a fair number of museums a class of school-children might be hearing a 
lecture from their teacher, or from the Curator, and busily making notes and 
i^ketches of exhibits. In a few, students from art schools would be making copies 

Here and there would be seen persons engrossed in the examination of some 
particular object. In a few of the more lively institutions there might be quite 
41 crowd round some new or exciting exhibit, because it had been described in 
the local press. The Curators would probably be occupied in dealing with 
enquiries ; only in the National Museums, and in half a dozen of the local 
museums, would members of the staff bo seen in their work-rooms engaged 
in research. 

Turning his attention to the less important and less prosperous museums, 
our observer would find such signs of activity comparatively rare ; in many of 
them and during a considerable portion of the day, the rooms would be deserted 
A general air of stagnation would be apparent ; visitors would come and go 
without much evidence of interest. They would receive little or no help 
towards understanding the exhibits ; they would be gazing at rows of things 
of no interest to them, over-crowded and sometimes very badly lit ; there 
would be no one to apply to for information. 

One museum would be empty save for a family of children with their nurse 
wandering among cases full of fossils and flint implements, until their mother, 
who had brought them in from the suburbs and deposited them there, should 
return from ha: chopping. 
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In another a group of tawdry girls would be using the glass of the mummy 
case as a mirror in order to beautify their complexions. 

A third would be deserted, the caretaker would be asleep, and the side rooms^ 
would be locked lest stray children should get into them unobserved. 

Turning his eyes to the worst and most neglected museums of all, he would 
see dark and dilapidated rooms with old cases full of decaying c^iriosities, 
among which he would descry a certain number of rare and valuable objects 
perishing irretrievably. One would have its cabinets and drawers locked with 
keys that cannot be found ; another would have a dismal room closed to vi.ntors 
because its floor is unsafe; in a third the table cases have been stacked in a 
corner to make room for a whist drive Needle.ss to say, such museums have 
few, if any, visitors. 

Prying tlius into the contents of the museums of the British Isles in a general 
survey our keen-sighted observer would })robably be led to ask himself why so 
much of their valuable material is not being irsed. He might ask why, in 
most instances, the exhibited objects arc* so hopelessly crowded together, and 
why the majority of visitors drift from room to room without more than a 
passing interest. 

If he were able at the same time to sec the contents of the libraries of tlu* 
country, he would observe a marked contreist. In most of them, and during 
a great part of the day, there would be numbers of persons in the reading and 
reference rooms, and many readers in the general library (especially if it possessed 
tlie open access system) selecting books to take liomc with them ; on some 
afternoons in many libraries be would see eager crowds of e.hiUlren searching 
the books in the children’s room. Iweryone would be there with a purpose. 
He would also see, in many parts of the country, motor vans delivering books 
to schools and other centres in the rural districts 

In other words, he would recognise at once that there is an organised library 
service throughout the country, that a large proportion of the books are in 
constant use, and that all of them are stored f('>r the purpose of being used as 
soon as required. He would be struck by the great difference between them 
and museums where there cannot yet be said to be anything like a national 
service, and where the visitors are for the most part strangers to the district 
or town, and are mere sightseers, half of whom make little or no personal use 
of the treasures that they contain. 

Please understand that the picture which I have drawn is no fanciful one ; 
everything that I have mentioned, or that 1 shall mention later, has been seen 
by myself within the last two years ; anyone who has had a similar experience 
can easily understand why, in so many quarters, museums have a bad name 
why the* very word museum suggests to many people stuffy, overcrowded and 
uninteresting rooms that breed weariness and headache ; and why they are so 
little known to the public. 



372 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Feb. 22, 1929 


It has been my habit in visiting towns to ask persons in the streets the way 
to the museum, with the object of discovering what proportion of them know 
anything about it. In one town I spent more than an hour in the evening in 
this pursuit before I discovered anyone who know of its existence, and he was 
a boy who, after saying that he had never heard of one, ran back to add that 
he believed there was a case of birds on the staircase in the library. There 
was, in reality, quite a considerable natural history collection filling a large 
room in the library building. 

In another town many people, including the policeman on point dutjy at 
the main cross-roads, assured me that none existed, and he was surprised 
when I returned in half an hour to tell him that 1 had visited it. Adequate 
street notices directing the visitor to the museum are rare in most peaces.! 

In a third large town I went to the address given me by the Town Cle^k, 
described as an Institute with a considerable museum, only to find that the 
latter had ceased to exist five years ago. 

In such places, and in many others, the museum clearly plays no real part 
in the life of the people ; it is not regarded as one of the assets of the town. 

Those who suffered in childhood from enforced visits to one (T the old 
fashioned and more dismal may be forgiven for a lifelong dislike to all museums. 
If, however, they will correct their impression by a visit to a really good museutn 
of the present day they will see how attractive and useful they can be made 
if administered by a good Curator and an enlightened Committee of Management. 

The sight of eager children crowding round the exhibits in the Science Museum, 
or listening to a talk in the London Museum, or entering gleefully one of the 
more attractive provincial museums, will prove to such critics that, at any rate 
in some places, a new generation is growing up to wliom the name has a very 
different meaning ; and one of the most encouraging features of the situation 
is that the children of this new generation are taking their own parents to 
enjoy what they have been accustomed to shun. 

There are bright spots even among the poorest museums — collections 
of local antiquities or of natural history specimens made and arranged by 
experts and enthusiasts, or storehouses of material well exhibited for the 
instruction of children and other visitors, who do make good use of them. 

Why, then, with such great possibilities before them, do the museums of 
thfe country on the whole excite so little interest ? 

Why can they not all be brightened up and made useful ? What is the 
disease from which so many suffer, and what is the remedy ? 

To answer this (|uestion one must look a little more closely into the nature 
of their contents and so learn something about the manner in which they have 
originated and the process by which they have growii. 

In the first place, anyone who visits a good many of them, as I have done, 
will be struck by the similarity^ of their contents, and at the same time by their 
very mixed character. 
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In not a few of the older and more stagnant museums are still to be found 
the old outrageous types of curios ” : such things as the two-headed calf,- 
stones shaped like animals, or with queer markings like profiles, bottles con- 
taining unnamed reptiles, an albino bird, a boomerang labelled “ savage 
weapon,'* a purse made out of a murderer’s skin, t]i.‘ impressions of a coin in 
lava, a petrified bird’s nest. 

More recently, war relics have given an excuse* for presorvirjg fragments of 
aeroplanes and shells, battered helmets, and otlier odds and ends. 

But, putting these aside and looking only at the more usual things, it will 
be seen that most museums, though th(\y have the whole world to choose from, 
are exhibiting the same sort of objects and seem only to b(‘ trying to excel 
each other in the magnitude t)f their collections Sonu* curators, like some 
collectors, have become slaves to the lust of aerjuisitiou and the* ])ride of 
jx)sscssion. In my opinion the immediate problem for most museums is not 
so much how to gel more material as how to make Ihe best use* of what they 
liave got. Such things as stuffed mammals and birds, heads of game, 
butterflies, fossils, minerals, shells, glass, pottery, ])rehislonc and Roman 
remains, lygyptian antiquities, medals, coins and cuiiosities of all sorts form 
tlie staple exhibits. Sometimes the only objcM’ts relal ed in ariy way to the town 
or the district are a few socalled “ bygom‘s ” 'i'he watchman’s raltle, the 
special constable’s staff, the spinning wheel, the bone-shak(*r bicycle, anti- 
quated umbrellas, hats, etc. These do, at any rate, belong to local history 
and are useful s ) far as they go. 

Tf the visitor reflects on th(' nature of tlu^ main (‘xliihits if will occur to him 
that they are precisely the things which it was tlu* fashion to (’olh'ct a hundred 
years ago. In those days a great many intelligent pi'ople mad(* very considerable 
et>llections to gratify their own tastes, and tluc-^e wlu) travelled brought back 
innumerable curiosities from the countries which they visited, ]Most museums 
contain whole collections of this sort and their origin is pretty clear. 

Look, for example, at the puldic museums owned by Munici])al authorities. 
They usually began through a gift, or gifts, offered or bequeathed by their 
owners, and having been accepted by a public body, they were housed in some 
public building - at the outset geiKTally the library lor lack ot any more 
appropriate place. 

In the first enthusiasm of a new venture, this nucleus has been increased 
by the addition of a number of gifts of collections or miscellaneous objects 
from private donors, and the museum, having been begun in this way, is 
continued by a process of miscellaneous accretion, even when it has ceased to 
be a room in a library and has a home of its own. Such gifts are not unusually 
of considerable magnitude and importance, and it would have been difficult 
for a town council to refuse them after once the museum was started on these 
lines. Even when a purchase grant has been made by the governing body, 
the policy of welcoming and accepting practically every gift has almost 
always been prevalent in the early stages. 
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The same process has generally prevailed in most other public museums, 
even those which were owned and administered by societies or associations. 
The result has been that, taken as a whole, the public museums of the country 
are remarkably like one another in general, and very few are particularly 
appropriate to the locality in which they have been placed. Their character 
has really been determined by miscellaneous donors. With most of these 
museums it is perhaps natural that in the early stages they should concentrate 
on mere acquisition ; the necessity of tilling empty rooms was the main 
stimulus ; with the result that often the same process has been continjiied 
when it is no longer necessary, even when the space is beginning to be cramped 
In fact, it may be stated in general terms, that most of the museums hivt 
suffered from the mere practice of acquiring exhibits (or even collections tlUt 
cannot be exhibited) without any definite idea of the purpose to which they 
can be applied. There has been no clear policy to regulate the growth of each ; 
and yet it is evident that the conditions vary so mucli between different towns 
and different districts that to be of real service the museum should adapt 
itself to the needs of its locality. 

There is no reason why the same sort of museum sliould be established in 
a great city, a small town, and a village ; in a manufacturing centre or an 
agricultural district ; in a maritime port, or a seaside resort ; if it is to renda 
the greatest public service, it should clearly be appropriate to its neighbourhood, 
and should pursue an appropriate policy. If there is no particular characteristic 
that dictates the future of a museum required in a given district, the place has. 
at any rate, a history of its own, natural resources, or local conditions, all oi 
which can be illustrated in the museum, and make it a centre of real interest 
to the neighbourhood. 

To all the general statements which J have made' there arc notable exceptions , 
many of the museums situated in places where there have been historic or 
prehistoric discoveries disclosed by the archaeologists have begun to concentrate 
to some extent on the prehistoric remains, or on the liistoric furniture and 
architecture, etc., of the neighbourhood. Some few have even begun to get 
rid of the often overwhelming and miscellaneous collections which have nothing 
to do with these. 

Again, it is gratifying to notice that such places as Liverpool and Hull have 
begun to organise shipping exhibits ; that Nottingham, Norwich, Stoke, 
Worcester, Luton, Leicester, and others deal with the industries for which 
the towns are, or have been, famous; that old houses and historic mansions 
which enshrine the history of the district have been preserved and in many 
cases appropriately furnished, as at Bolton, Stratford, Norwich, Ipswich, 
Birmingham, Bradford, Leeds, Shoreham, wSouthend, and other places ; and 
that the houses inhabited by distinguished men, such as Shakespeare, Milton, 
Johnson, Cowper, Carlyle, Hogarth, Keats, Wesley, and others, have been 
preserved as far as possible in the original stae. A few museums have 
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definitely devoted themselves to some special purpose, and have an idea 
inspire them : for example, the Educational Museum at Haslemere> and ta, 
some extent that at Ancoats in Manchester ; the Home Office Museum ; the 
Pitt-Rivers at Oxford, the Homiman and the two Wellcome Museums in 
London. 

One must note, of course, that there are a considerable number of University 
and professional museums, and vsome belonging to societies or associations, 
which have been definitely established for the use of students, and a certain 
number, such as Lord Rothschild’s Zoological Museum at Tring, the Bryant 
and May Collection in BoW of appliances for the production of fire, the old 
Ashmolean Museum at Oxford, were designedly limited to a special subject. 

There are many signs of improvement in the general situation ; but, when 
all is said, it must be confessed that the large majority suffer from over-exhibi- 
tion, lack of policy, and the fatal habit of accepting miscellaneous gifts, so 
that of the service which they might render throughout the country a very 
small part is actually fuUillcd by them. 

The title of my lecture is Museums and Education,” and it is from the 
point of view of education that 1 must consider a little more closely the 
question : Why should museums exist ? 

Numbers of towns, large as well as small, have none, ,and they 
se;em to be no worse for its absence. (In my report 1 gave a list of T12 towns 
with a population over 20,000 which had none ; it is true that some of thes(* 
are within easy reach of towns that an* snpplk^d, l)ut this is not true of the 
majority). 

First, what is the use of a museum ? A partial answer is that to mo.st people, 
grown-up as well as children, .sight is everything ; a mere description without 
a vision of the thing described falls on deaf ears ; even a picture of it does not 
make full appeal to the eye. Some persons have minds so constituted that 
this is the only way in which they can acquire real knowledge ; they are not 
readers, they have no eye for diagrams, but they are keenly alive for actual 
experiences. 

Even to people who are fond of reading and of pictures, nothing can replace 
the interest of the genuine thing. Learning is enlivened and made far more 
effective if visible objects are brought together with a j^urpose. In subjects 
like natural history this is obvious ; in ordinary history it is equally true. 
l^dk, for example, at the room illustrating Greek and Roman life in the British 
Museum, or the exhibits at Huddersfield explaining the history of the settlement 
of that district by its early inhabitants ; or the history of discovery as 
illustrated in the Science Museum. 

But in addition to this is it not true that only in our museums are to be 
found the visible materials of history, science and art ; the things abqut 
wiiich we read but which we could only otherwise see by making long journeys ? 
Many, indeed, have perished and are only preserved in museums. Bear 
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this in mind and the question is not, How can the museums be ol service in 
education ? but rather, How can education get on at all without the museums 
and the first-hand knowledge which they supply ? They are not filled with 
dull things that have no concern with ordinary life and learning, as some 
people imagine ; they abound with material that is the very foundation of 
knowledge in almost every conceivable subject. 

The educational question is beset by one great difficulty. Most educational 
institutions are designed to serve some particular class of people or to fulfil 
some particular purpose ; they are meant for children, or for students ctf a 
certain age, or for persons with a certain aim before them. Museums and 
Art Galleries, though their educational possibilities are enormous, resemble 
the broadcaster in that they serve a vast unknown public ; they are frequent^ 
by persons of all ages, types and classes ; most of these do not say what thw 
want, and it is impossible to ascertain what knowledge they have gained, or 
even how far their curiosity has been satisfied. 

If, however, visitors can have their imagination stirred ; if the spirit of 
enquiiy^ can be kindled and satisfied, then the exhibited collections are 
doing real educational work. 

In many museums of the country there are learned and hard-working curators 
doing their best, often handicapped by miserable jmy, lack (jf sympathy and 
abundance of misunderstanding, but doing their best to make their collections 
attractive and useful. I have said a good deal about the defects ol the worse 
museums, but much might also be said about the treasures anjl their <‘ffective 
display to be found in the better museums and art galleries 

The new art of window dressing in .shops is cultivating a ta.stt‘ for spectacular 
display, and a good museum exhibit can compete e\xm with the shop window ; 
it also makes its ap})eal to the eye and relies upon its pf)wer of attraction. The 
shop window serves its purpose when it tempts the ga/.er to come in; the 
museum when it tempts the visitor to think. 

llie term " curio ” is one of reproach ; but, after all, it t)nly means an object 
which stands atone, out of harmony with its surroundings and therefore unable 
to serve any purpose, whereas it could, in the proper [dace, be interesting and 
educational. The coin in lava or the .special constable’s^staff are of no use to 
the ordinary visitor unless they excite interest and i)rompt a (juestion which 
is answered by tlic adjoining exhibits or by a good label. Even a rare animal 
in a magnificent case is only a curio if it stands alone and leads to nothing ; 
visitors admire it and pass on ; and though it is tnic that to encourage a 
love of beauty is one of the great objects (»f a mu.seiira, as wtdl as of an art 
gallery, something more is needed. 

Everyone who has been taken through a museum, or even one of its rooms, 
by an intelligent curator, knows how interesting it can be made by him in a 
minutes; but few visitors can enjoy this privilege, and very few museums 
tm afioM the-inestimable benefit of a guide lecturer. 
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Failing this, and apart from the value of a musfeum as a storehouse of material 
for special study, everything clearly depends on the manner in which the objects 
are selected, exhibited and explained. 

And this brings me to a second question : What should a museum try to 
do, and how ? For whose service is it designed ? 

Consider, for example, the Municipal Museum in a large town with a large 
space for exhibits, within easy reach of a good library and probably situated 
in a much frequented quarter. This has to serve, in the first instance, the 
needs of ordinary visitors, who come in, often with no particular purpose, and 
only rarely with the object of seeing any particular thing. From the enquiries 
which I have made it seems to be generally the case that about 60% of these 
visitors are not inhabitants of the town itself, and in these easy days of transport 
a very considerable number are mere passers-by, who pay quite a short visit. 

In the second place, there are the needs of the schools of the district to 
consider. Sometimes school visits are organised in which classes are mider 
the guidance of their own teacher, or lectures are provided for them. In some 
instances the museum is able to lend specimens to the schools and even send 
out boxes with sets of objects specially arranged and labelled for their use. 

In the third place, such a museum has to consider the needs of collectors, 
experts in special subjects, and persons who come to make quite definite 
enquiries ; and, lastly, there may be persons who wish to make use of the 
resources of the museum, and conduct researches within its walls. This last 
class is, of course, rare, and in most places hitherto non-existent. 

Is it not obvious that every exhibited object should be displayed for the 
advantage of one or other of the difierent classes of visitors who may be 
('Xpected ? Let us consider what this means. 

First, with regard to the ordinary visitor : in ni}’ opinion a quite definite 
policy should guide the curator and his committee. The exhibited collections 
should, if po.ssible, relate mainly to the history, the nature and the resources 
of the town or district, and other exhibits should, so far as he is concerned, be 
subordinate to these, and should serve to illustrate them whether by comparison 
or contrast. 

It is most important that the visitor should on entering the museum 
be greeted by exhibits which arouse his interest, something characteristic of 
the general collections wdiich he is about to see. A case containing latest 
acquisitions is generally useful in challenging the interest even of residents to 
whom the collections are fairly well known. An exhibit relating to something 
of contemporary or local importance can be very attractive. \^ery few museums 
took advantage of the eclip.se the year before last. 

Further, eacli museum should have a character of its own. Ihis will depend 
on the curator, and will be one of his chief cares. If it changes with successive 
curators, so much the better. 

For the visitor who is not a resident there should be plenty of direction-labels 
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and plans, dearly indicating the arrangement of the sections and the order in 
which they may best be visited. The larger the museum, the more important 
is this. It is pathetic to watch the attempts of a casuid visitor in a large 
museum to get something definite out of a short visit. 

In his tour through the collections he may, for example, pass suddenly from 
an exhibit of china or glass to cases containing flint implements and prehistoric 
remains, and from these to shells. Unless there is something to prepare him. 
for the shock be can with difficulty turn his mind from one age and subject to 
others which are totally different, and he needs some well-chosen specimjens 
arranged and labelled so as to explain what is coming next, before he is owr- 
whelmed by it. His visit is a series of such shocks, and 1 believe this to 
the main source of museum headaches. (This is equally true of many picturt* 
galleries, where artists and schools succeed each other with bewildering rapidiq^ 
and without explanation, or are inextricably mixed.) No wonder that h< 
contents himself with a hasty search for something exciting. 

Where the sections are large there should surely be at the beginning of cadi 
a case or series of cases containing a short, well-spaced, well-labelled introduction 
to the section. For a first visit, or for a chance visitor, these introductoiy 
series give almost all that is required, but they should be of such a nature as 
stimulate in him the wish to see more of the collections. 

I need not refer to the great value of guide-books, What to see " leaflets, 
special handbooks, photographs and postcards, such as are issued by many ol 
the better museums. The large sales which* they generally secure shows how' 
they are appreciated by the public. Lectures and qualified guide lecturers should 
be encouraged and every museum should, where possible, have a lecture room 
The work of Lord Sudeley and, since his death, of the Sudeley Commit tei: 
has roused much interest in these matters. 

We come next to school children or adults who seek educational guidance 
It is in particular for this class that these introductory series should be spcciall\ 
designed. 

When the educational use of a museum is discussed one is too apt 
to think of this merely in its application to school children. In reality 
its educational responsibility relates to grown people as much as to children . 
like a library^ the museum exists for adults as well as children to use at their 
own times for voluntary self-education. That is why the exhibits must.be not 
only well chosen but also well explained for both. The construction of lucid 
labels is a very difficult task and one which requires much care and thought. 
Moreover, they must be conspicuous though not aggressive, and must be placed 
where they can be easily read. This is a particularly difficult problem, where 
the objects are works of art exhibited largely on account of their intrinsic 
beauty, and where a label, unl^s cunningly designed, may break the harmony 
bf the display. > 



FA. 23 . 1^9 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 379 

I would not wish, however, to lay down any fixed principles for educational 
exhibits or loans to schools. This is a matter in which the curator, urith the 
help of schoolteachers, should devise his own methods in order to meet, as far 
as possible* the special needs of the schools and the district. It is always a 
help and encour^ement when references to the books which may be consulted 
in the library are placed near the exhibits. 

It is curious that collections set apart for the enlightenment of children, as 
at Bethnal Green and at the Tollcross Museum in Glasgow, should be so rare ; 
they might be very useful, and children might be encouraged to contribute 
to them by collecting. 

Visitors belonging to the remaining categories, i.e,, the collectors and re- 
searchers, should find what they want in systematic collections following the 
introductory series, and in the reserve collections ; in these last the objects 
should be just as well arranged, and well labelled, and as accessible as those in 
the exhibition cases. 

To carry out a full scheme on these lines would involve, in a great number 
of large museums, very radical changes. The exhibited portions would have 
to be drastically weeded out , and perhaps a majority of the specimens transferred 
to reserve, or exchanged away. This is, to some extent, being done in a few 
museums, and it is most instructive to compare those parts of such collections 
which have been thinned out and re-arranged, with those parts in which the 
old congestion prevails. 

In almost every museum, however, a beginning might be made, and the 
process be continued as opportunity occurs. 

To preserve an atmosphere of vitality, it is of the highest importance that 
constant change should be taking place in the exhibited collections, whether 
by the transference of material from reserve to the show cases, or by means of 
temporary exhibits obtained by loan from other museums. Everyone knows 
how an art gallery in which the same pictures hang in their accustomed places 
year after year, is liable to become stagnant, and how much it is re-vivified by 
the appearance of a loan collection of special exhibits from time to time. In a 
museum it is more difficult to clear a room and make space for a special loan 
collection ; the objects are also more difficult to transport than pictures. Still, 
a great deal may be done by the temporary exhibition of special objects that 
fill a gap in the ordinary collection, or make them, for the time being, more 
interesting and useful. The Parliament and Premiership Exhibition at the 
London Museum is a recent example. A very helpful part is played by the 
cases received on loan from the Victoria and Albert Museum in those museums 
which share in its distribution system. It is generally foimd that the advent 
of a new case attracts an increased number of visitors. 

With regard to research, although at present very little is, or can be, done 
directly, the mere existence of reserve collections is of great help to the local 
collector or enquirer, and this is especially true of museums already associated 
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closely with such bodies as archaeological and natural history societies. If 
these can actually hold their meetings in the museum^s premises, and organise 
visits to it, opportunities will gradually grow up for researcji into local history 
and conditions, specially, in the first instance, by organising a regional survey. 
Work of this sort has a high educational value. 

Next, with regard to museums in small towns or villages, it will almost 
certainly be wise for the great majority to specialise entirely, or almost entirely, 
on {a) local interests, and {h) educational purposes. If collectors and investi- 
gators cannot have their difiiculties solved they should be sent on from the 
small town or village to the large and more central museums. A really good 
local collection, and one which becomes a deliglit to the inhabitants of tne 
neighbourhood, is of far more use in such places than any num])er of 
miscellaneous specimeTis, such as the foreign material, the ethnographical anq 
archaeological lumber from distant parts of the world, and the travellers’ gifts,\ 
which so often cumber these small museums. In most of them a veiy radical 
reform is needed. 

The museum should, where possible, act in close co-operation with the 
library ; this need is particularly obvious in the case of technical and commercial 
libraries. Librarian and curator can be of the greatest assistance to each 
other. The arrangement by which they are the sariu' person, though very 
usual, I can only regard as a temporary expedient, at an\’ rate in the larger 
towns. 

It will, however, be impossible for the country to develo]> anything like 
an organised museum service until each museum is able and willing to help 
others to supplement their needs. If the vast mass of material which 
is not wanted in each museum could be transftured or lent where it can hv 
u.sed, and if the larger museums could institute a system of loans or 
circulating collections to the smaller towns and villages, the existing ^ 
material which at present serves no special purpose, might become effectively 
useful throughout the whole country. 

It is difficult to .see what is gained by occupying valual)le exhibition space 
with a rare collection of type fossils or of Peruvian anti(jiiities in a museum 
where there is no prospect of their ever being used. 

For many years past the deficiencies of the museum service have been very 
widely recognised, and there have been constant complaints concerning the 
needs of local museums and their difficulties in obtaining the support which 
they require in order to cany out even their duties to the district . The demands 
for an enquiry into the whole system have been frequent, and it has been more 
than once suggested that a Royal Commission should be appointed for the 
purpose. Conscious of these claims the Carnegie United* Kingdom Trust 
summoned in June, 1926, a Conference of the various bodies likely to be most 
interested, in order to discuss the situation ; the conference was attended by 
persons representing many interests, and it was suggested that an enquiry 
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should be held by the Carnegie Trustees tliemselves. I was invited to make 
this enquiry on their behalf, and visited a large number of the museums of 
the British Isles. I submitted to the. Trustees a Report which was published 
in April, 1928, and which has been widely circulated to museums and to persons 
interested in them.* . 

It will be remembered that the Carnegie Trustees pursued a similar course 
when they invited Professor W. G. S. Adams to inform them on the Library 
provision of the country, and received from iiiin a Report which was pul)Iishcd 
in 1915. It will be remembered, also, that as the result of this en(]uiry and the 
subsequent action on the part of the County Councils and the generous assistance 
of the C'arnegic Trustees, the whole system of ( omity Ij'braries was instituted, 
and that this brought llie library service of the country, tor the first time, 
within roach of the rural poimlation. The library service* (jf the country lias 
been strengthened by two other factors : lirsl, the increased jjower and authority 
of the Library Association, which now re]>n*sents cAaay importvarit library in 
the Kingdom, and, second, the establishment of the Central Library for 
Students. This library, which was originally inslitiiled to lend books to 
members of the Workers Educational Association, and the University Tutorial 
Classes — in other words, to supply the needs of pooi* students -l)ecame. with 
the help of the ('arnegie Trustees, a very important organising centre. 1 1 is now 
jierforniing an even more striking s(‘rvice than that for which it was originally 
constituted. It has as.sociated with itself a large number of the special 
libraries of the country. Any student needing a book not to be got in his 
district can now apply to his own local library, i'his in turn applies to the 
(Tuitral Library, which gets the book for him from one of the affiliated institu- 
tions. This really constitutes the first attempt to orgaiii.se sjiecial libraries, 
such as those belonging to .scientific, literary and artistic societies, for public 
service. 

Turning now to the museums, it will be seen that tliere is, at any rate on the 
surface, a remarkable parallel. There is a Museums' Association, which at 
]n'esent (mly represents about one quarter of the museums of the country. 
Until it becomes as fully representative as the sister association, it can hardly 
expect to be as effective as the latter has become. The rural population 
derives no more benefit from public museums than it derived from public 
libraries before the institution of the ('ounty Libraries, and there is no more 
co-operation between individual museums than there was between individual 
libraries before the institution of the Central Library. It is, therefore, not 
surprising that some of the suggestions to which I was led in the course of my 
enquiry closely resemble the improvements which have been instituted into 
the library service. 

•The fact that a Royal Commission was appointed in July. 1927. to enquire into the 
National collections situated in London and Edinburgh made it advisable for me to CNuludc 
the National Museums from my Report, and prevents me from saying much aliout them 
here. 
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The Museums Association should be strengthened ; it should become fully 
representative ; it should be able to secure the consideration of better scales 
of payment for curators and their staff ; |t should be able to establish a standard 
of education to be attained by all those who enter the museums' service ; 
local authorities should endeavour to co-ordinate the activities of the museums 
within their area, and encourage them to contribute by loans and personal 
assistance to a sj^stem of travelling collections to serve the educational needs 
of rural districts ; museums, like libraries, should, where possible, be open in 
the evenings. j 

These recommendations will be found in my Report. It has frequently b^n 
urged that there should be some central or national distributing agency which 
could organise the loan of much needed exhibits to all the important Public 
Museums of the countiy. It has generally been assumed that this would 
involve a great central collection established for the purpose. Sometimes it 
has been thought that the National Museums themselve45 should be constituted 
the central lending agency, and should send out what they can spare from their 
own treasures on loan to the various museums ; in fact, that they should carrv 
out on a larger scale the work that has been done b}^ the Loan Department of 
the Victoria and Albert Museum, or even that the work of that Department 
should be extended so as to include all sorts of museum objects. At present 
the Victoria and Albert sends out cases of exhibits relating to applied art to 
about eighty museums, which keep them for about fifteen months until their 
contents are changed. These cases, however, do not contain objects selected 
from the great collections of the museum, but come from a special store kept 
for loan purposes. 

The Victoria and Albert also administers a small grant of a 1,000 a year 
from which other museums are assisted to purchase desired objects; and, 
further, it sends out loan collections of Decorative Art to no less than 550 
schools in the British Isles for educational use. 

The question of gifts and even of loans between museums is complicated 
by the fact that thOvSe whose material is constantly being used for purposes 
of research and reference pos.sess comparatively little that can really be 
spared. Among National museums the British Museum is, of course, the 
most conspicuous example ; University museums and a lew of the great 
provincial museums to some extent come into the same category in respect 
of both research and teaching material. 

I cannot help thinking that a liberal system of loans, between the 
National, the larger provincial, and the smaller local museums which are 
really endeavouring to do goad work, would be very helpful. And exchanges, 
which might when necessary take the form of permanent loans, would be 
useful to almost all the museums of the country. 

But to carry out any such scheme of organisation means a complete change 
in the attitude of mind on the part of the public, of the curators, and of the 
administering G^mmittees. 
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Th€ public must leam to take a pleasure and a pride in their museums^ to 
use them and to give them their support ; the curators must resolve not only 
to make the best possible use of their materials, even to the extent of sacrificing 
some of them, but must consider their duty to the country as a whole and be 
prepared to give and to exchange as well as to amass ; the Committees must 
get the best available curators, pay them adequately and supply them with 
assistance. 

If I seem to have criticised unduly the curators and administrators, let me 
add that, in my opinion, the general public really deserve most of the blame. 
The museums, with all their treasures, belong, for the most part, to them, and 
it is their fault if these are not used as they should be. Let people go round 
and ascertain how far they can leam from their own musetim. Let them see 
that it ] ecomes an institution of which they ma}/ be proud. 

The real test to be applied to the exhibited collections is to ask concerning 
each object : Why is it here, and what purpose does it serve ? If this question 
cannot be satisfactorily answeied that object had Indter be turned out. 

An unlabelled object, or a mere duplicate, or one that camiot be seen or 
understood, if placed among the exhi])its, is not only nsedess, but is a positive 
harm to the museum. 

The test to be applied to llie museum as a whole is to ask tht‘ question : 
What is the idea behind it. and wdiat is its aim " If iliis (jnestion cannot be 
satisfactorily^ answ'cred it had better be closed. 

Great systematic (‘ollections should only be in plact^s wliere they can be used, 
such as the National or the Imiversity Museums, or in such as have a trained 
staff ; there they can \ q at the service of experts and -specialists, or be used 
for teaching purposes. 

So long as mere collections of objects unexplained and unrelated to each 
other exist only to weary the visitor, so long will the public be prejudiced 
against museums. The manner in w'hich they are misunderstood is indicated 
by the offers which they occasionally receive. Even a grcat National Museum 
has been offered two joints of meat cut and hung on the day Queen Victoria 
was crowmed ; and donors have proposed to prestmt objects to it which were 
stated to be only fit for a museum. 

My report to the Carnegie Trustees also called attention to the extraordinary 
deficiency in certain types of museums, such as Agriculture, Hygiene, Shipping, 
Industry, Commerce, which w'ould certainly appeal to large classes of the 
community, if not to all. 

^ Again, the absence of any worthy Museum of Sculptural and Architectural 
Casts is a disgrace to the nation, It is true that there are collections at the 
Victoria and Albert, the British Museum, the Crystal Palace, in addition to 
the teaching collections at Oxford and Cambridge, but there is nothing to 
compare with many to be found abroad. In casts of Greek and Roman 
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sculpture^ for example, we are far behind, not only Berlin, but such towns as 
Munich, Copenhagen and Boston. Except for its position no existing building 
seems to me better suited for a great collection of casts than the Crystal 
Palace, 

There is one missing type which is particularly urgent and to this I would 
like to devote the few moments that remain to me. 

Last year I visited the small town of Arnhem, in Holland. There, in 1912, 
an association was formed which collected material for a National Museum to 
illustrate the former life of the Dutch people. A large park was provided/ by 
the Municipality; it was decided to exhibit not only objects relating to the 
art, industries, occupations, and customs of the folk, but also the actual houses 
in which they lived. \ 

There is now in this charming park a museum building containing domestic 
material and the other things usually known as “ folk ” exhibits, illustrative 
of peasant art and industry. In addition, dotted at intervals about the park, 
are old cottages and other buildings ; these are in no case imitations, but are 
actual structures transplanted from different parts of Holland and re*erected 
in a new setting. 

Here you may see, for instance, a seventeenth century farmhouse, with its 
thatched roof, its loft, its blue painted wattle walls, its fire hole in the gi*ound; 
and its two tiny rooms, little more than cupboards, containing the looms at 
which its weaver inhabitants carried on their cramped trade. In another part 
you may see a fine tiled early eighteenth century farmhouse with its proper 
equipment and furniture ; further on are waterwheels and windmills belonging 
to different periods and different types. You can go into them and see their 
antiquated wooden machinery. The cottages and other exhibits are numbered 
in order, outside each is a bench, and a receptacle for lighted cigarettes and 
cigars ; there are no caretakers ; visitors can wander through and see everything 
for themselves ; there is an excellent guide-book. 

The central portion of the park is cultivated, and contains the garden of a 
botanical society and one belonging to the pharmacists. There is an open air 
theatre for popular representations, folk dances, etc. The whole place is aptly 
called the Open Air Museum.'' 

This is only one of several such museums to be seen abroad, of which 
Skansen, at Stockholm, is the earliest. A similar one, for example, was started 
by private enterprise at Aarhus, in Denmark, in i()24. 

In England there is nothing of the sort, and the hou.ses and materials from 
which an open-air museum might be constructed arc rapidly disappearing. 
It is not too late to save the few that remain if action is taken without delay. 

Here and there, as at West Hoathly, at King's Lynn, at Thetford, and at 
other places, most interesting old houses have been secured by the enterprise 
of individuals, and have become museums of Contemporary bygones." Near 
Hull an ancient Tithe bam has been recently utilised for the same purpose. And 
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tie Royal Society of Arts itself is doing a great work in purchasing old cottages 
and houses which are in danger of destruction, in various parts of the country. 

But there is no real " Folk Museum,''* to depict the life of English people 
through the ages ; old mansions and the treasures which they contain when 
they have been converted into museums perpetuate and enshrine the Fine Art 
of their periods, generally the property of the rich and in large part the work 
of foreigners. The Folk Museum would restore to our sight the work of our 
own countryman, and the conditions under which it was carried on ; their 
industries and industrial art, their adornment and their architecture. 

If public or private enterprise can find the means there should be a National 
Museum of this type situated in the London area, in some such site as the 
Botanic Gardens in Regents Park, or the sixty-six acres of ground surrounding 
Chiswick House, which has recently been acquired for tlic public. 

Finally, to recapitulate, I have made a number of suggestion.s about needed 
improvements in the museum service ; most of tliem involve largely increased 
expenditure, on improvements in buildings, on the provision of storage space, 
on increase of staff, on proper salaries for curators and their assistants, on 
guide-books, labels, lecturers, special collections ; but 1 have not concealed 
my opinion that very imperfect use is made of the existing material, and that 
even under present conditions a great deal could be done by a widespread 
co-operation which does not yet exist. A local federation of museums in 
Lancashire and Cheshire is of recent origin, and is doing something ; the 
museums of Wales are almost all affiliated to the National Museum at Cardiff ; 
this is a beginning. Other local federations and affiliations would be welcome ; 
hut, in addition to this, ail the museums of the country’ should combine for 
common action; they should make their Association a rompJetely representative 
body by becoming members of it ; they should authorise it to act on their 
behalf in organising a real museum service, and enabling them to assist each 
other ; they should co-operate in seeing that all curators are properly trained ; 
in stirring up public appreciation of museums and their work ; they should 
enter into closer relationship with the Library Association. The County 
'Councils should take in hand the extension of museum facilities to the rural 
areas, though for this, I am told, new legislation may be required. Collectors 
and donors should see that their collections go to iiniseunis where they are 
acceptable and where the best use will be made of them. 

Except in a few conspicuous places, tliere seems to be .so little pride in 
museums ; the main mass of the public are .scarcel\' conscious <>! the treasures 
that they possess. 

1 have immense faith in the great service that can ])e rendered l^y our 
museums; I am confident that they po.sses^ untold resources and vast 
possibilities, I believe that it is only necessary to stir the public imagination 
and they can easily be made one of the great educational forces in the country. 

♦The name Folk Museum " is commonly used in two di Terent senses : either as meaning 
an open-air museum of the sort which 1 have described, or a building containing exhibits 
iUustratiiig peasant arts and industries such as the Scandinavian Folk Museum at 
Hnslemere. 
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DISCUSSION. 

Sir Frederic Kenyon, G.B.E., K.C.B. (Director and Principal Librarian, 
British Museum) said the paper was a challenge both to all those who were connected 
with the museums of the country and to the public. The lecturer had made it 
quite plain that the country was not getting value for its museums at present. 
They were in a backward state, and a great deal of admirable material was being 
wasted. The public authorities responsible for museums had now to ask themselves 
the question whether they were going to make their museums live and useful insti- 
tutions, if they were not so at present, or whether they were going to 'close them 
down. There were many museums which were doing excellent work, but there were 
a good many which were not. The key of the matter was in one sentence of the 
lecturer's, in which he said a change of mind was necessary. '' Change of mind " 
was the proper translation of the word repentance " ; the authorities and the 
public had to repent of their previous attitude towards museums and to adopt\a 
changed mind in future — to realise that there was a good deal to be got out 
museums, and to think how they were to get the best out of the particular museum 
with which they were concerned. 

The report of Sir Henry had been made for the C'ariK‘gi(‘ Trustees, and it was 
to be assumed, therefore, that that body was interested in tlu' matter and would bt‘ 
prepared to consider what they could do to help museums in tlie future', as they had 
helped libraries in the past. The Carnegie Trustc'cs had not bound themselves to 
the proposition that they were going to do anvtlhng ; they had only so far said 
that they would, on the basis of Sir Ihmry's Report, consider whether there was 
anything practical to be done ; and he took it that the eoncliisions to which thc>' 
would come would depend a good deal upon the principle which they had followed 
in the past, namely, that they were only preparecl to help those wlio weni prepared 
to help themselves. Personally, he suggested that the Ix'st way in wliich tin* 
Report could be followed up would be if the Carnegie 'frustees could sec their way to 
appoint one or two permanent advisers or inspectors who would be ready to put 
themselves at the servici^ of mirseums which wanted to improve thcmsclvi^s. The 
difficulty at present was that many local curators did not know how to make the 
best use of their material. It was a matter requiring a wide ex])erience and a 
knowledge of other museums ; and in many cases those individuals would be grateful 
for advice from an expert. Possibly the Carnegie* Trustees would be prepared to 
assist those museums which were willing to progress along the lines pointed out to 
them by an expert adviser. The changes necessary would in all cases involve' 
some expenditure, and local authorities did not command unlimited fiinels, but 
they might be willing to provide them if they knew those ‘funds were going to bo 
supplemented from an outside source. At any rate, he could not help thinking 
that there would be a great stimulus lx;hind some such scheme as that. A second 
point was that of a central pool, or central loan museum. The lecturer 
had emphasised the value of novelty in exhibition, and for many museums the 
best form of novelty would be .some kind of loan collection which they could hold for 
a time, combined with their own material, since the public were more likely to 
come when they knew there was something new to be seen. It was possible, 
if there were central advisers who had a general knowledge of the museums of 
the country, to do a great deal in forming loan collections out of the surplus material 
possessed by a number of museums. A good deal of material which was now 
described as waste material was waste material simply because it was good material 
out of place. It was no good looking to the national collections themselves as 
providing material for the sort of loan collections of which he was thinking. The 
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national collections, and the collections attached to the great universitie 
entirely for educational purposes. It was a mistake to suppose that such instit 
had any large surplus stores which were available for distribution. They requii 
for scientific purposes, to retain largo quantities of material which the studeSii^ 
could find there whenever he wanted to. 

Mr. Eric Maclagan, C.B.E. (Director and Secretary, Victoria and Albert 
Museum) stated that his remarks would not in any way be in the form of criticism 
of what the lecturer had said — very much the reverse, because all those who had the 
welfare of provincial museums at heart realised that Sir Menr\^ was probably the 
best Iriend which the provincial museums ever had had in the coiiise of their hi.story. 
Personally, he had often felt that the English piovincial museums were unfairly 
criticised. Comparisons were made between them and the museums in tlie small 
towns of France. Germany or Italy ; but the conditions in England were completely 
different. If one came to analyse what was to be seen in the museums of the 
smaller towns abroad, it wouUl be found in almost every case that those collections 
represented either, in the case of French local museums, tJic spoils of plundered 
churches and monasteries, or. as in the case of German and Italian local museums, 
the remains of local princely collections. Neither of those conditions prevailed in 
England. Wh< n there did exist an English musc^urn which, for reasons of local 
archaeology, had got first class material (Dorchester Museum, for instance) it was 
quite on a level with what was to be found m any museum on the Continent. 

He thought it was not quite fair to compare museums with h])raries in the way 
m which they were manug(‘d. It was much easier to run a public library than to 
run a museum, it was quitt* easy to buy good books, but it was not at all easy to 
buy good museum objects, whicli re‘quired not only money but knowledge. He 
cjuite agret^d that a good deal of responsibility in the raattcT rested on the public, 
rhe public, once they entered a public building, seemed to bt^come incredibly stupid. 
An ecclesiastical friend of liis had told him that it was extraordinary how a con* 
gregation lost all their common sen.se th(‘ moment they entered the doors of a church ; 
and he himself had sometimes been tempted to suppose that a good deal of common 
sen.se was lo.'^t by the public when they entered the doors of a museum ; they were 
curiously slow at times to take advantage of the opportunities which were offered 
to them in provincial as well as in national museums. In a somewhat similar 
way, with regard to tliat most intere.stiug problem of the relation of museums to 
children, he did think that a certain amount of blame must be put upon 
the educational authorities as wdl as on the museums. When he had been in 
A.merica and Canada he had been very much struck at the way the actual lecturing 
to the children was, nearly always, done bv school teachers and not by museum 
officials. There was a certain truth in the idtta that what tlie museums mainly 
had to do was to supply the material, and that it was really up to the public and 
up to the instructors of the children +o tak<* <id vantage of that material, and that 
everything had not to be done by the director of the musc'uni. 

The Rt. Hon, George N. B.arnjcs said he was one of tho.se people who, up till 
that night, had known nothing at all about museums. He bad always regarded 
them much in the way which had been described by the lecturer — as unattractive 
collections of unrelated articles, except to a specialist in some particular thing. 
It was, however, a tribute to the lecturer that he had made the subject most intere.st- 
ing, even to himself. In his own native town in Scotland he remembered the 
museum and the library being in one building, and they closely corresponded to 
the description given by the lecturer. The museum was a good place to hide 
otmself away from the madding crowd or to get protection from the inclemency of 
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the weather, whereas in the library one found an interest in the books. Sufficient 
had been heard that night to indicate that museums might be used as auxiliaries 
to education. It seemed to him that they might be of special value from a- 
utilitarian aspect, and good use might be made of them in regard to the industries 
of the particular towns in which they were situated. After all, we lived in an age of 
specialisation, and in a town which specialised in some particular industry the 
boys could not be expected to be intcirested in old fossils and relics of bygone 
generations having no relation to the town*s particular industry. Ta ke the evolution 
of tools, for example, J le had be(;n in some of the museums in the industrial cc’Utrc's 
in the JS'orth of England, but he had found very little there to intiTcst the peoples 
of those towns in the industries by which they got their living. One would think 
that in a town such as Manchester which lived on tools very largely,, there would lx* 
a museum showing the evolution of tho.se tools from early times. Many other 
illustrations could be given. It seemed to him that if a must'um was going to be 
made a n^al adjunct to the educational machinery of the country, something of 
that kind would have to be done to relate the museum of a particular town to tlu^ 
industry by which the people of that town got their living. 

CoLONPX Sir Henry Lyons, E.R.S. (Director and Secretary, Science Museum} 
said the previous speaker had referred to museums representing their local industries. 
Though there were not a very large number of those, it was an aim which it was (o 
hoped would be largely extended. There was no doubt of the interest of the public 
in industrial and technical exhibils. At the Science Museum Ihere was a senes ol 
such exhibils as those to which Mr. Harries had referred, and lu* could assure Mi. 
Barnes that it \Nas a very remarkable thing to .see the way pi'ople from the North 
of England, who had come to Lomlon to see a cup tie, for instance, streamed into tlu» 
gallerit^s containing machinery and appliances with which they were familiar in 
their work, and inspected them with the gri'Jitest possible interest. That w(‘ril, 
to prove that those people would l>e glad to have a further development in 
that direction m their own local museums. That part of museum wotk 
was especially ahected by what the lecturer had said on the educational side 01 the 
subject. Few things in technical museums were in the kiast attractive in themselves 
and conseqiumtly until the public was led to take an interest in thi'in— that was to 
say, until they had some small knowledges of them — they would not really appreciate 
what they were there for. In museums of that class, as in any other, it was ess(sntial 
that information, carefully edited, should be placed within ready reach of all visitors. 
He only wished that the public, when they did visit museums, would be mor<‘ 
critical, and would draw attention to things which either they found unsuitable or 
insufficiently attractiv^e to them. It was not difficult to pick up a good deal of 
information by watching the public on a crowded day and to see where they stoppini 
and looked at things, and where they did not. Where they did not stop at tin* 
right objects, there was usually something wrong in that particular phice with the 
curator's arrangement, which could probably be modified, and modified effectively. 

Mr. G. E. Diiiley (East Gate House Museum, Rochester) asked if there were any 
.statistics available in connection with the opening of museums in the evening for 
working people. It would also be very valuable if the lecturer could insert in his 
report a recomihendation that municipal authorities should be advised to appoint 
really suitable persons to serve on their museum committees. 

Professor Graham Wallas said he had only one suggestion to make, and 
that was with regard to the use of reproductions as part of a series of exhibits 
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Many museums had a single authentic coin which, if it was placed in a series of 
electrotj'pe rcpr^uctions, would be of the greatest possible value. The same 
applied to stone implements. A single stone implement was of very httlc interest, 
but if it was placed in a series of exact reproductions showing prior and successive 
periods of the evolution of those instruments, it would be extremely valuable. 

Dr. Francis A. Kathjsr, F.K.S. {I.ato Keeper, Department of Geology, British 
Museum) said the author had brought rather an indictment against provincial 
museums, and those who managed them and those who visited them. 1-h; admitted 
numerous exceptions. When it was considered how that state of things was to be 
altered it was found that there w^as a vicious circle. In tb(‘ end the lecturer had 
said it was the fault of the public. Why did not tlu* public take an interest in 
museums ? Jk^cause they were not interesting. Wdiy not ? It was not the fault 
of the curators. 1 here were many such men and women who did their utmost to 
make their museums interesting. Tt was the fault ol the committees. The com- 
mittees w('re individually excellent people, but they did not get enough nionev. 
Why not? iiecause the public did not want to pay tlu‘ money. Why not? 
So the whole thing went round and round in a vicious circle. What was to be 
done to get out of the difficulty ? Jiveryone had hopes that the Carnegie Trustees 
would do something to break that circle Sir Frederick Kenyon had made some 
valuable suggestions how that could be ehect(‘d. Personally, he mcnsly wanted to 
emphasise the fact that there really were a great many museum people in this 
country who did their utmost to make' their museums interesting. P''oreigii 
pnnincial museums might, as Mr. Maclagan liad .said, lie richer in material, 
c'spi'cially of art, tJian corresponding musi'ums in this country, but in respect to 
the educational use made of it tlie musems in the ordinary small provincial towns of 
the C-ontiiient were not an 3 rwhere near the .same level as those in Hnglish provincial 
towns. Iherc was not a single museum in France, for instance, which was doing 
anything like many English pro\dncial museums in the way of instructing the public 
and of making the exhibits interesting to tlu* public. Most of the museums abroad 
were excellent institutions for the specialist but did nothing for the general public. 
He urged school teachers to make more use ol the museums, and, after a history 
le.sson, to take their pupils to see the particular .specimens ol the period of history 
dealt with, h'or instance, if the pupils had been reading about Queen Elizabeth, it 
would add greatly to the value both of the le.sson and of the exhibits in the museum 
if the teacher took them to havxi a look at the things in tlu* museum which had some 
connection with the Elizabethan jicriod. With regard to the Scandinavian open air 
museums to which the lecturer had referred, a Swedish friend of his had remarked 
to him, ‘ What is the good of having an open air imi.soum in England ? England 
is alreaclv^ an open air museum, ^'ou heive got tJiese old houses everywhere. Do 
not bring everything together into on<* gu*at museum. 1'lu; objects are of greater 
interest when preserved in or near the places to which they belong." 

Miss Marian Frost (Curator, Worthing Museum) said she happened to be curator 
of a small museum and of a library as well, and she would like to say that she thought 
the n?a.son why libraries in this country were so much better run than the smaller 
museums w^as largely because of the a.ssistance which the ('arnegie Trust had given 
to rural library scdiemes, and tilso because of the fact that in earlier days Carnegie 
iiad given so much money for library buildings. 'Fhere were many curators who 
Avould have their museums in very much bctti^r order it they had a little more 
money and room. With regard to the poiut of unsuitable objects in museums, 
in a small place it was extremely dithcult to refuse un.suitable gifts as d might mean 
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the loss of a subsequent suitable* gift, All curators of museums would like to follow 
the example of the beautiful museums in Copenhagen, where one picture or one 
bronze was put in a single room, but unfortunately they had not the space, and 
therefore had to crowd the objects together. As she had said, if curators had more 
money and more room, they could certainly make their museums very much better. 

Sir Atul Chatterjek, K.C.I.E. (High Commissioner for India) said he had come 
to the lecture knovvmg very little about museums, but he had learned a very great 
deal during the course of the evening, not only from the lecture itself but from the 
most instructive remarks of the very distinguished speakers. From the point/ of 
view of a person w'ho went round museums without knowing anything about the 
subjects displayed, he would like to say how much he had appreciated the lecturt^.s 
suggestion regarding labels. He had often seen tilings which he had not undcrstoocl 
and about which he wished to know something, but in many cases there had been 
no useful labels attached to tho.se objects for the instruction of ignorant persons 
like himself. That was a point which he thought should be attended to by 
curators of museums. Another point which hael struck him was the fact that mi 
reference had been made to any museum which educatenl tlit‘ people of this country 
in regard to the resources and the Vcirious details conneett'd with the British Einpirfv 
There was, of course, the Imperial Institute, but all kntiw how deficient that was 
in many respectvS, and the present maiicigement under Sir William Furze were 
making most strenuous efforts to improve the condition of that institution : never 
theless he could not help thinking that it would be a very useful thing if local 
museums all ov'cr the country gave more attention to displaying, for the benefit 
of the local public, facts and objects connected witli the life and conditions of the 
different parts of the British Empire. That would be ii most desirable thing, not 
only from the point of view of the British public, but also from the point of view of 
the inhabitants of the various parts of the Empire. 

Mr. C. J, FF013LKES, O.B.E, (Curator of the Tower Armouries) said that thi' 
lecturer^s suggestion that museums should help each other by handing over certain 
specimens which were not of particular value to them, was one in which he was 
particularly interested. He was engaged in an endeavour to sort out various' 
military exhibits in several museums under (>overnment control .some of which 
were absolutely unknown to the public, though they were of extraordinary interest 
from the historical point of view. He hoped that when tliesc re-arrangements 
had been carried into effect the several mili ary mu.seums under Government conttol 
would be of more use to tlie student and more interesting to the general public 
He, too, desired to emphasise the importance of labels. His experience was that 
the public would pass an unlabelled exliibit but would at once stop and examine a 
labelled exhibit. If in addition to the label a photograph of the exhibit in use, 
and perhaps a map of the locality in which it was used, were appended, there was 
no doubt about the visitor's attention being arrested. One very important point 
was to see that the attachment of the label was perfect. Very often a label came 
off, and the attendant picked it up and affixed it to the nearest object which had 
no label, with some resultant confusion 1 He desired to put in a word for tlie 
public, because he was perfectly certain that, if objects were shown in a right 
and attractive way, the public would be quitCj^ready to appreciate museums. 

Mr. Hargreaves Wilkinson (Ifublic Library and Museum, Rawtenstall) 
thanked the lecturer for many of the hints he had given. As a member of the 
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i^ancashire and Oieshire Federation he could speak most highly of what the dis*- 
txibution of di^ibates had done in Lancashire and Cheshire. 

The Lecturer, in reply, said there had been little said in the way of criticism. 
He had been hoping that some of his suggestions would have been adversely 
criticised, but the audience on the whole seemed to have agreed with what he had 
said. He believed very much indeed that there was a real need for the evening 
opening of museums, but it had been the unfortunate experience of some places 
where museums and other institutions had been opened in the evenings that they 
had not been used by tlie public as much as had been expected. He also agreed 
that it was extremely important that museum committees should co-opt persons 
who had special interest in museum work, l^rofessor Graham Wallas had 
suggested the use of reproductions. The use of reproductions was coming in more 
and more, and they were extraordinarily useful and serviceable in filling gaps and 
making the authentic objects far more interesting. With regard to Dr. Bather's 
friend's statement about the undesirability of moving houses from their natural 
.surroundings and putting them into an open air museum, unfortunately the choice 
was between saving them for an open air museum or letting them bt^ destroyed 
altogether. A great number of such houses had already been destroyed and 
a great number more were in the process of destruction. Sir Atul Chatterjee had 
drawn attention to the lack of a properly eejuipped Imperial Museum. There 
was nothing in this country to compare with the Colonial Institut(? at Amsterdam, 
where the whole of the products of the Dutch Colonies were exhibited in a most 
attractive building, which contained lecture rooms where colonial Uinguages were 
taught, and to which anybody could go. lie apologis(‘d for lack of constructive 
suggestions. His point generally was to urge that the museums and the public 
should get togctlicr, make a beginning, and lay down lines on which future progress 
could be made. 


A vote of thanks to the lecturer having been carried unanimously the meeting 
terminated. 


OBITUARY 


H.H. Frinck Jom.n 11 ()!■ LiixiiriiNSiKiN - I'lio di-ath, on I'Vbruuiy nth. of 
John II, reigning Prince of Liechtenstein, in his Myth year, at Feldsberg Castlq, 
brings to a close the longest reign, if we exclude periods of minority, of modern 
European history. The late Prince, who succeeded to the throne on November 
1 2th, 1858, in his 19th year, belonged to an ancient family of the Austnan nobility 
and was the tenth of his line to rule in the small Alpine State of Liechtenstein, 
which was purchased, in two instalments, by Prince John Adam of Liwhtcn^ein 
in 1699 and 1712. The territory had previously consisted of two hefs of the Holy 
Roman Empire, the Lordship of Schcllenberg and the County of Vaduz, which 
for several centuries were held by the Counts of Montfort. . , t, • • r.1.. 

In 1858, when the late Prince succeeded his father, Aloysius I, the Pnncipa ity 
was a member of the German Confederation, and was obliged, under the COTstit^ 
tkm of the Confederation, to maintain a military contingent in ^ 

its population. In 1866, on the outbreak of war between Austria 
the Mnce naturally took the Austrian side, and was a signato^ to f 

feaoe which brought the disastrous campaign to a close. The German Confeder 
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tion having been dissolved, as a result of the war, the Prihce of Liechtenstein 
abolished military service and entered into a customs, monetary and postal union 
with Austria, which continued until the fall of the Austro-Hungarian Empire. 
The reigning Prince of Liechtenstein, however, was so strongly entrenched in the 
affection of his subjects, that the only change brought about by the Great War 
was the substitution of a Swiss for an Austrian customs and monetary union. 
This arrangement did not affect the sovereign status of the Prince, who continued 
as before, to issue his own stamps and coins. The late Prince, who was well known 
for his patronage of the Arts, adorned his Principality with a mjml)er of fine public 
buildings, while he made of the gallery of the Liechtenstein Summer Ptdace in 
Vienna one of the ftnest private collections of pictures in Europe. He had bee|i 
a Life Fellow of the Koyal Society of Arts since 1892. 


CORRESPONDENCE. 
THOMAS GRAY MEMORIAL TRUST. 


\ 


In the jouvnal dated h'ebruary 8th 1 am interc.stcd to note a paragrciph headed 
Thomas (^ray Memorial Trust- -Prues for the improvement and encouragement 
of Navigation ; and that the Society has been appointed residuary legatee lor 
the purpose ot founding the memorial. 

Those who came in contact with the late Mr. 'Fhomas Gray. C.B., in his official 
capacity as Assistant Seen'tary to the Board of 'I'rade have a keen recollection ot 
his ability with shipping matters, more especially on the question of lights and 
signals for the prevention of collisions at .sea. 'I'hc wtiBu* wms at that time- 
some thirty-five years ago- actively engagt'd in assisting to codify the various 
signals for fishing vessels. About that time the cjuestion of steam trawlers and 
their various lights and signals had to be dealt with, as, under the heading of 
Steamships, they were a new institution. The lights for fishing vessels became 
very^ perplexing wiien fishing operations were being carried on. A sjiecial light 
was suggested for the use of steam trawlers when towing their gear, and Mr. fira\ 
obtained an Order in Council which made this light an official light for steam 
trawlers when towung their gear ; this has been atlopted by all nations. It is 
known as the Triplex Lantern, and is carried at the masthead when ^ the trawler 
is at work. The settlement of this difficulty had been troubling the authorities for 
some considerable time, and Mr. Thomas Gray was credited Avith the solving of 
this difficult problem. 

G. L. Alwaro. 


APPLICATIONS OF ELECTRICITY TO MEDICAL PRACTICE. 

Mr. G. G. Blake in his very interesting lecture on the Applications of Electricity 
to Medical Practice, published in the Journal on January r8th, omitted +o mention 
the name of the late Dr. W. Deane Butcher, Editor of the Archives of the Kontgen 
Ray, as a pioneer of the Therapeutic Application of X-Rays. 

. From the year 1901 he treated patients in the London Hospital fox Skin Diseases, 
in Fitzroy Square, as an electro- therapeutist, and in 1905 installed the X ray 
apparatus by means of which he successfully treated many cases of lupus, nafwus, 
etc., until the year 1914. 


A. DEANE BUTCHER. l^.R.S.A. 
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EXHIBITION OP APPLIED ART. 

Exhibition oy Hanomadii: Fabrics and Pots, Mansard C^aJlerv, Totltnhani 
Court Road.— T)ie greater part of the fabrics on view at this show are hand spun 
as wel) as hand woven. We are confronted wnlh an irnporlanl movement towaids 
the humanisation of industry. Certainly, the crafts cannot hope to 1 (cover all 
the ground lost to the machines, but in a prosperous nation in future wi‘ may 
expect a vastly greater proportion of individual goods to be made and sold. 

The first exhibit that one notices on coming into the* ga]l(*r\' is the work of the 
Skye W(>avefs, formerly of the Island of Harris, 'bhe solidity of tlu‘ t<‘c]ini<pie 
here is the main attraction; hut the skill and regularity of the sim])le woven 
pattXTns must not be overlooluxl . Much is made, throughout the show, of thi^ 
intrinsic beauty of the threads and yarns used. Some ot the (k^rnuin as well as 
the Th-iti.sh craftsmen have leit their nigs and othei lUsns nndved . the grey 
sheep pnxluces a wool of line colour, and in one ease* the black s}u‘('p pio\es no 
less inky as to his c(xit than he is imagiiu'd to h(“ in tin nurseri'. The most 
inten^sting German rug 1% by Mi.ss Ella Lettre, ot Dre.sdi n. 

There is no doubt that Mi.ss Enid Marx sin'ce(‘ds in imparting a most artistic 
touch to her work, which stood out trom a very high average ol e.xliibits at the 
recent Arts and Crafts Ivxhibilion at Burlington House. Miss .Mai\ suggests 
wood engraving in some of her patterns, which an^ none tin k'ss a[)pu)pnate as 
decorations for curtains or skirts. She sometiiiK’s U'^ts tlu' dist'liarge rnetiiod of 
dyeing witli ex('ellrnt ettect thc' material is dved all o\ (t and tlum tri'ati'd 
by subtraction, not addition 

Visitors should compare the more colour lu! work 01 .Mis Kennington with 
the monochroiiU's of Miss Marx. nright('r again are the .\ssain silks ol Miss Kitty 
Ooncasler ; these ar<' liardier and <*oarseT than oni wi'sb rn silks Tfu' ch‘sigiis 
of Mrs Hurder, themselves novel and attiaGne. would not be unsuital>le for 
wallpapc^r ; in fact, Mrs. Iturder is preparing sonir w<dl()af)(r patterns, wliith are 
to be printed by the Curwen Press 

.Miss JkuTon and Miss Lareher an‘ now' well known tor tlie work thev fiave doiu‘ 
in co operation Among their t^xlnbals is a line design (ui muslin flacked with 
linen. In gen(T<il one is likely to be iiupre,ssed by the success of tlie more 
gixmietrical patterns T 1 k‘ modem genius seiuns to lie hen* : yet how dissimilar 
these repetitions can be is ([uicklv a])pr('ciat<‘d it one compares a Nash design 
vvith, say, the Hungarian rug displayed in tlie outer gallery. There are 
nmiini.scences in this ol the Orient <md tin* South ; no such assix'iations cling 
^o the Ixisl English work, in which a small unitary pattern is multiplu'd. 

Somehow, although it is true that pots may ha\e the appeal ol shape in addition 
to attractiv'e b'xtun* and pattern, the* ceramic part ol the (exhibition is less fascinat- 
ing than the textile. Mr. Alfred Ho]duns desi'rvtJs credit for his revival of salt- 
glaze stonework, but more on utilitarian tluin aesllu'tie grounds. His k^ast tancilul 
work is the best ; he shows a very simjile and admirable llower-pot, as w'ell as a 
too ambitious though highly skilful vase, with some sueh personagt* a.s batlu'r 
Thames in relief. 

A curiously regular levi^l of gooti work is ke]>t by Miss iiradeu and Miss Pleyd(‘il- 
Bouverie. It shows real restiiotic sensibility, and is seldom very striking ; its 
merits grow on one. Michael (’ardew has made a speciality ol galena glaze, and 
has compromised not without dignity betwetm the beautiful and the usidul. 

V H. 
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MUniNOB or OTBBR aocuBTaw 
OUaiMO THE SMSUINO WEEK. 

Monday, IFsbrvaky ^5. .Electrical Bogineeza, Inttitution 
of, at Armstrong College, Newcastle-on-Tyne, ,7 pja. 
Mr. R. W, Gregory, “ Electric Supply to tEe Rural 
Districts of England.*' 

University of London, at King's College, Strand, W.C. 

5.30 p,m, Mr, H. Wickham Steed, “The War and 
Democracy in Central Euro, e.” (Lecture I). 

At the London School of Economics, Houghton Street, 
W.C. 5 p.m. Mr. Paul Vacher, •* Prestmt Aspects of 
French Politics." (Lecture II). 

At the Royal School of Mines, South Kensington, 
S.W, 5.30 p.m. Dr. W. R. G. Atkins, The Photo- 
electric and Photo-chemical Measurement of Light, 
with Bioloj.ical Am lications." (Lecture I). 

,\t University College, Gower Street, W.C. a p.m. 
Prof. Dr. J. G. Robertson, “The Romantic Age in 
Germany." 

5.30 p.m. Mr. James Bonar, “ Demography in the 
lytb and i8tb Centuries.” ^Lecture III). 

5.30 p.m. Prof. Dr. R. W. Chambers, “ Sources of 
An^lo-Saxon History." (Lecture VII). 

Tuespay, February ab. .Anti^rological Institute, 52, 
Unrer Bedford Place, W.C, 8.30 p.m. Mr. J. B. 
Charlesworth, “ The Topoke of the Congo." 

Electrical Entmeers, Institution of, at the Hotel 
Metro ole. Let ds. 7 p.m. Mr. R. A. Chattock, “ The 
Modern Use of IMlveri/ed Fuel in Power Stations.” 

At the College, Loughborough. 6.45 p.m. Mr. J, 
H. k. Nixon, “ Motor Converters.” 

Philosorhical Studies, British Institute of, at the Royal 
Society of Arts, .Adel hi, W.C. 8.15 p.iu. Mr. R. G. 
Collingwood, " Form and Content in Art.” 

Roval Institution, 21, Albemarle Street, W. 5.15 p.m. 
Prof. J. S. Ifuxlev, “ Evolution and the Problem of 
S'sccics.” (Lecture V). 

University of London, at the Institution of Electrical 
Engineers, Savoy Place, Victoria Embankment, W.C. 

5.30 ?i.m, Mr. Luigi Emanueli, ” Hi„h Tension 
Cables." (Lecture II1>. 

At King’s College, Strand, W.C. 5.30 p.m. Dr. K. 
W. i^ton-Watson, " The Eastern Question." (Lecture 
Vll). . . , 

5.30 p.m. Mr. C. B. Unwin, “The Apihcation ox 
Direct Motors to Heavy Traction." (1 ccturc III). 

At the Roval School of Mints, South Kciibuuton, 
S.W. 5,30 r .m. Dr. W. R. G. Atkins, “ The Photo- 
electric and Photo-chemical measurtment of I.ight, 
with Uiolo ical Apt lications." (Lecture II). 

At University f oUe^c, Gower Street, W.C. 5.30 p.m. 
Lecture on “ 7‘he Current Work of the Biometric and 
Eugenics Laboratories." (lecture V). 

WEDNKsnAY, FmauARV 27. .Aeronautical Society, at the 
Engineers’ Club, Manchester. 7 p.m. Mr. H, Kerr 
Thomas, “ Some Investirialioris into the Performance 
of Tubular Radiators for Motor Vehicles." 

British Academv, at the Civil Service Commission 
Building, Burlington Gardens, W. 5 P.m. Prof. 
Nichol Smith, “ Warton’s Historv of English Poetry. ’ 
Civil Engineers, Institution of, Great George Street, 

f .W. 6.30 ' .m. Mr, E. C. Pound, “ Pfle Driving 
drmul^ and Methods of Cast-in-Situ Concrete Piling, 
with S’XJcial rcf<arence to the ' Vlbro’ Concrete Piling 
Sj'atcm.” 

Electrical Enrineers, Institution of, at the Midland 
Institute, Birmingham. 7 p.m. Joint Meeting wdth 
Midland Centres of the Institutions of Civil and 
Mechanical Engineers. 

iTfiited .Service Institution, WThitchall, S.W. 3 pjm. 
Colonel D. C. Cameron, " The Problems of Supplying 
Mechanised Forces in the Field.” , „ 

University of London, at King’s College, Strang W.C. 

feP ' u “The Social Background oi English 
(I..ecture VII). Mr. Bernard Rackham, 
Glass and Pottery." 

Prince D. Svyatopolk Mirsky, Contem- 
Russian JLiteratuie, 1917-1^20/' (Lecture 

At the London School of Economics, Houghton 
Street, W.C. 6 p.m. Mr. J. Trail! Stevenson, 
Demonstration of the Recordaphone. 

At tlm Royal &bool of Mines, South KenMngton, 
&W, 5.30 D.m. Dr. W. R. G. Atkins, The Photo- 
electric and Photo-chemical Measurement of light, 
with Biological ADnlicatlons." (Lecture lU). 

At University CoUege, Gower Street, W.C 3^ PJOL 
Simior Catkdlio Pelwri, “ l4i Lirica del FaradiSp. 
{Lecture VI), 


3.30p.m. Mr. A. M. Wijk, " Three Swedish Noeelists : 
Ftedrika Bremer, Ahnquist arwl Ryah^* (lectua* 

I). 

TituKanAv, FhavARv a8. . AerotUmtical Society, at the 
Royal Society of Arts, Adhlphl, W.C. Mr. 

R. A. Fraser, ** The Flutter of Aemnlmie Wmgs. 
Antiquaries, Society of, Burlington House, W . 8.30 pjn. 
Caroenters, WorsW iful Com-^any of, Carrentew^ Hall, 
Throgmorton Avenue, E.C. 8 r.m, Mr. E. Guy 
Dawber, “ The English Countryside and Cottages— 

Old and New.” ^ ,,, _ 

Electrical Engineers, Institution of. Savoy Place, W.C. 

Mr. iJ. B. Atkinson, “How Electricity Does ihings, 
(Faraday Lecture). ‘ 

Linnean Society, Burlington House, W. 5^.^* ^ _ 

L.C.C., The Gcflrye Museum, Kmgsland Road, E. 

7.30 p.m. Mr. Fred SkuB, “ Colleicting Unusual 
S ecimens of Old Furniture.” 

Mechanical Engineers, Institution of, 1 at University 
College, Nottingham. 6.30 p.m. Mr. E. Yerbury, 

“ Corrosion of Metals and its Prevent! 

At the Engineers’ Club, Manchesi 
Mr. J . S. G. IMmrose, “ Mlcro-E: 

Failures.” ^ , . . 

MetaH, Institute of, at the Engineers Club,lBirmmgham 
7 p.m. Mr. W. A. Benton, “ Metallutey and the 
Evolution of the Balance.” \ 

Roval Institution, 21, Albemarle Street, W. 5.15 p.m. 
Prof. A. O. Rarfkine, “ Physics in Relation to Oil 
Finding.” (Lecture II). 

University of London, at Bedford College for Women, 
Regents Park. N.W. 5.15 p.tti. Mr. A. E. Henderson, 

“ Rvzantine Architecture.” 

At ' King’s ( ollege, Strand, W.C. 5.30 „ P-*a- 
“Czechoslovakia.” (Lecture VII). Mr. Paul Selvcr, 

“ Modem Currents in Literature." 

(King’s College), at 40, Torrmfton Square, W.C. 

5.30 p.m. Dr. Julian Krzyzanowski, “ Renaissance 

Poland.” (Lecture VI). , 

At Univgrsitv College, Gower Street, W.V. J5. P*®* 
Dr. R. J. l-udford, “ Cytology in Relation to Physio- 
logical Processes." (Lecture Vl). 

5.15 n.m. Pn>(. J. E. G. de Montmorency, “The 
Principles of 1 .aw : A Course for La) men,” (Lecture 

5.30 p.m. Prof. Dr. Edmund G. Gardner, “ I-ancelot 
and the Holy Grail." 

Fbiuay, March x,. C hemical Industiv, Society of, at 
Milton Hall, Manchrsler. 7.30 T.m. Dr. T. P. 
Hildilch, "Recent Advances in our Knowledge 01 
the Structure of the more l ommon Fats." 

Electrical Engineers, Institution of, Savov Place, W.C. 

7 P.m. Mr. W. Lawson, “The Rotor Bearings of 
Electricity Meters.” . ^ ^ 

Geologists’ Association, at University College, ttowei 
Stiwt, W.C. 7.30 p.m. (i) Mr, S. E. Hollingworth, 

“ The Evolution of the Eden Drainage in the South 
and West.” (2) Mr . M, Chatterjee, “ The Accessory 
Minerals in the Bodmin Moor Granite.” 

Junior Engineers, institution of, 39, Victoria Street. 
S.W. 7.30 p.m. Mr. L. S. Atkinson, “ Notes on the 
Control of Electric Lifts.” . 

North-East Coast Institution of Engineers and Ship- 
builders, at the Mining Institute, Newcastle-on-Tyne. 

6 p.m. Sir Jose h Isherwood, “Do the Rules of 
Classification 5>ocieties tend to Im' rove Shipbuilding 
and Engineering in this Country ?” 

Philological Society, at University College, Gower Street, 
W.C. 5.30 p.m. Prof. Sir Israel Gollaocz, “ Probtems 
in the Aliiteralive Poems.” 

Roval Institution, ai, Albemarle Street, W. 9 p,m. 

Sir Robert RobtTtson, “ Infra-Red ectra." 

University of London, at tlie Institution of Elect^l 
Engineers. Savoy Place, Victoria Embankment, W.C. 

5.30 p.m. Mr. Luigi Emmiueli, “ HEh Tension 

Cables,” (Lecture IVL ^ _ 

At King’s College, Strand, W.C. 3.30 PM, Dr. 
Otakar Odlozilik, ” The Bohemian Reiomiation.” 

At University College, Gower Street, WLC, 5 P-a. 
Mr, C. F. A. Pantin, “ Conymrative Physiology/’ 
(Lecture VII). 

3.30 p,m. Dr. J. Howard Jones, ‘•Hygiene of the 
Mercantile Marine/* (Lecture 11 ). 

SATUkOAY, March a,.L.C.C., The Homiiw Museam 7 ~ 
Forest HOI, S.E. 3.30 P.m. Prof. J. R. Ainsworth 
Davis, “ English Fbod, Past and Present/* ^ 

dun." ■ ' . I-' 
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Adelphi, W,C. (2.) 

NOTICES. 

NEXT WEEK. 

Monday, March 4tli, at H p.m. (Shaw Lecture.) Sir Thomas Morrison 
Legge, C.B.E., M.D., late Senior Medical Inspector of Factories, ** Thirty 
Years’ Experience of Industrial Maladies (i8qS-j927).'' (Lecture HI.) 

Wednesday, March 6th, at 8 p.m. (Ordinary Meeting.) Tom Purvis, 
“ Commercial Art.*’ Mr. Percy" V Bradshaw will preside. 

Friday, March (Sth, at 4.30 p.m. (Indian Section.) W. H. Moreland, 
C.LE., formerly Director of Land Records and Agriculture, United 
Provinces, The Indian Peasant in Historv^ . an Introduction to the 
fanlithgow Report.” Sir Edw.vrd 1 ) Ma( i vctAN, K.C.S.L, K.C.I.E., will 
preside. 

Tea will be served in the library before the meiTing from 4 o'clock. 


SHAW LECTURES. 

Monday, February i8th. 1929. Sir Thomas Morrison Legge, C.B.E., 
M.D., late Senior Medical Inspector of Factories, delivered the first of his 
K oiirse of three lectures 'entitled, ” Thirty Years’ Experience of Industrial 
Maladies (1898-1927).” 

The lectures will be ])ublished in the Journal during the summer recess. 


TWELFTH ORDINARY MEETING. 

Wednesday, February" 20th, 1929. Professor Henry E. Armstrong, 
LL.D., Ph.D., F.R.S., in the Chair. 

A paper on The History of the Development of Fast Dyeing and Dyes ” 
was read by Mr. James Morton, Chairman of Morton Sundour Fabrics, 
Ltd., and Scottish Dyes, Ltd. The paper and discussion will be published 
in the Jmmal on April 12th. 
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DOMINIONS AND COLONIES SECTION. 

Tuesday, February 26th, 1929. Sir William J. Larke, K.B.E., Director, 
National Federation of Iron and Steel Manufacturers, in the Chair. 

A paper entitled The South African Iron and Steel Industry : its Develop 
ment and Possibilities '' was read by Dr. H. J. van der Byl, Chairman, South 
African Iron and Steel Corporation, Ltd. 

The paper and discussion will be published in the Journal on April 19th. 


PROCEEDINGS OF THE SOCIETY. 

DOMINIONS .AND COLONIES SECTION. 

Friday, I)E( KMr>hK 14™. i92<s. 

Dr. Arthur William Hill. r.M.G., Sc.D., F.K.S., F.L.S., in the Chair. 


The Chairman said it was unnecessary to make any formal introduction ot 
Lord Olivier, as his record of work in the Colonies of British Honduras, Jamaica, 
and in the Colonial Office, and the Ministry of Agriculture was so well known, and 
it would be agreed] that he knew a good deal about the idiosyncrasies and 
mentality of agriculturists, both black and white. He had happened to look at 
“ Who*s Who,’* as Chairmen generally did, for some inspiration when taking 
the chair for a distinguished lecturer, and he noticed that Lord Olivier’s recre- 
ations were put down as the normal forms of loafing and dilettantism.” He could 
not refrain from quoting that because this seemed to be very largely the attitud»‘ 
of the unsophisticated negro towards agriculture. If that were so, he felt that 
one of the reasons Lord Olivier w^as giving his paper that night was to show that there 
were ways and means of remedying that defect ! 

The following paper was then read : — 

THE IMPROVEMENT OF NEGRO AGRICULTURE. 

By the Right HoK. Lord Olivier, P.C., K.C.M.G., C.B., LL.D. 

Agriculture is the paramount industry of our tropical and sub-tropical 
colonies. Englishmen are now attempting in Africa what they undertook in 
the 17th century in the West Indies, namely, as planters and fanners, to 
establish communities maintaining a European civilisation upon a basis of negro 
labour. In the West Indies the labour was that of kidnapped slaves. We now 
repudiate slavery and, theoretically and professedly, it any rate, forced or 
constrained labour. Can a stably prosperous agricultural State be built up 
by white men in a community where the labouring population are free native 
Africans ? The history of Jamaica jdelds instructive material for guidance. 
Jamaica (population 920^000) is the largest agricultural community ih the. 
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British West Indies. Its civilisation is European, though of its inhabitants not 
one in sixty is white. Recent developments in West Africa are also, no doubt, 
significant. The prosperity of West African agriculture has advanced remark- 
ably on much the same lines as those which have been found most advantageous 
among Jamaica negroes. And social improvements accompany the economic. 
But pioneers of white colonisation in East and wSouth East Africa disclaim that 
West African developments can have any relevance to East African* problems, 
which are those of what is spoken of as a “ white man's country," although the 
people to whom it looks for its manual labour are black. It might correspond- 
ingly be propounded that the economic and social history of Jamaica has also 
been so different from that of East Africa that no lessons can he learnt from the 
one by the other. I propose to attempt to indicate that in important essentials 
this is not the case, but that the conditions are impressively parallel. 

European agriculture is a highly developed art, greatly suy>erior in its total 
efficiency to that of African negroid communities. It is superior in its primary 
dealing with the soil, in regard to access, fencing, drainage and tillage, for which 
it is far better equipped with tools and machinery. It has evolved the art ot 
manuring, both by combining cattle-keeping with tillage and by the application 
of chemistry. To its earlier machinery for ploughing, cleaning, drilling, 
harvesting, threshing, it has more recently added mechanical traction and 
transport. Most European tropical planting has involved the conjunction 
with husbandry of manufacturing processes, again requiring machinery and the 
developed techniques of Europe. Formerly every sugar estate was also a 
factory, progressively demanding improved engineering and chemistry. The 
same was true of coffee, tea, tobacco, fibres and other staples ; the marketable 
value of which depends upon factory processes, in almost all cases best carried 
on in large establishments, the capitalisation of which is impossible for peasant 
or native cultivators. There is now, indeed, a rapidly growing tendency to 
divorce manufacture from cultivation. The planters' work tends to specialise 
on pure farming, the manufacturing to be transferred to central factories, either 
independently capitalised or co-operatively owned and managed on behalf of 
the planters. An elaborate productive system of this character, which greatly 
increases the yield of agricultural values in proportion to the physical labour 
directly employed in the field, can only be introduced and established by 
representatives of the civilisation which has evolved modern methods of industry. 
Yet the actual work on the soil which grows the community’s food and the raw 
materials destined for manufacture must, it is recognised, remain non-European. 
Can the labour of native Africans be made stably efficient in their share of this 
exotic and complex method of wealth production ? Englishmen are familiar 
with, and naturally have confidence in, our English system of capitalist farmers 
hiring and directing wage-labourers. They inevitably start by assuming that 

* The best account, known to the writer, of East African Native Agriculture is the 
cliapterby H. L. Sbant*, of the U.S, Department of Agriculture, in the Report of the 
Phelps Stokes Trust Commission on African Education. Smith & Sons, 1924 
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an efficient agriculture must needs be so conducted, and that the establishment 
of such a system is the best thing European civilisation can offer the African, 
who will find it to his advantage to earn his living by regular work at wages. 
But that system has its roots in an agricultural, economic and s(x:ial history 
which is peculiar to our own island. It does not predominate even so short a 
distance away as the other side of either channel that bounds our shores. It 
has no kind of root, preparation or parallel in uncivilised Africa, where no 
industrial revolution has created a landless working class ; and it might appear 
at best somewhat sanguine to take it for granted that as a system of agriculture 
it is likely to prove the best in such a country, or even workable there. \ 

African native agriculture, speaking generally, is precisely the same in ns 
main characterislic.s as the agriculture of free negroes is in Jamaica or was iirml 
IcKral missionaries and the Government began to pay attention to its improve- 
ment. The first operation of this characteristic African husbandry is to select 
uncleared land of .suitable aspect and chance of rainfall, to cut ciowTi the trees 
and undergrowth and burn them upon the land. This process makes clearings 
generally averaging about an acre for each householder, rarely exceeding two- 
The soil of the fore.st is rich in humus-decayed leaf mould. The burning of the 
timber and brushwood provides a supply of potash, and destroys tlie insect life 
and weeds in the .surface soil. The ground is broken up, roots are grubbed and 
burnt, and a garden (jf rich and fertile soil is provided. It is cultivated with 
the hoe, the cutlass or even more j>rimitive tools, and food plants are sown and 
.set. The East Atricau Commission of 1924 referred in their Report rather 
regretfully to ^he higgledy-piggledy ” as|)ect of the native^cultivation they 
saw. Of cour.se, the cultivation is “ higgledy-piggledy.” tt is made soon 
purpose. It is plant ed for a rotation. The expert cultivator sets each particulaiv 
plant or kind of seed where he or she knows it will thrive best and fit in most 
conveniently with the general purpose. The selections and combinations are 
very varied. , Of the vegetables and food plants and fruit trees cultivated in 
Africa and the Wi'st Indies some are indigenous ; in both many of the com- 
monest are exotic. There has been a remarkable diffusion of food plants 
between Asia, Africa and America. Yams of all sorts, sweet potatoes, gourds, 
beans and other legumes, spinach and salads, maize, millet, cassava, ground 
nuts, plantains, bananas, oebroes, akees, peppers, scallions, sugar-cane, coffee, 
tobacco, oranges, limes, these and other plants adapted to this kind ot cul- 
tivation have been distributed in a profuse variety all round the world according 
to the character of the soils and climates. And traditional arts of growing 
them have been developed, whether the particular operations are discharged 
by women or men, or divided between them. 

What the West Indian negro calls “ bread-kind ” (tubers producing starch 
foods), have to stand in some cases two years before they mature. Cassava 
stands three w longer. In between and round about the hills or ridges made 
for the tubers the qtitcfeer growing plants are put in and harvested successively 
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as they mature. Plantains and bananas may be set around the plot or here and 
th^e about it, so as not to shade the earlier crops too much. ' If thC; cultivator 
intends permanent occupation he will also plant coffee, kola, annatto or other 
shrubs to bring in food or money, when the vegetables have been reaped. But 
African agriculture of this type does not contemplate permanent occupation. 
Animal manure is not used, except by some more advanced African tribes. 

This art of food cultivation is, for its purposes, highly efficient. On a well- 
chosen and well-handled plot the quantity of food produced is astonishing and 
the yield is continuous. In Jamaica especially, where the method has been 
intelligently developed and improved, good peasant cultivation of this mixed 
character yields annual values running frequetitly up to ,^40 an acre. But the 
method exhausts the land and the plot has to be shifted, A nomad habit is 
maintained in the population. Spent land must be abandoned to rest, as our 
own ancestors fallowed theirs l)efore rotation husbandry wa.s invented. But 
fallows in tropical countries cannot be pastured by cattle, becaii.se the acres are 
not continuous, and an open-field system cannot be practised, wliilst weeds and 
coarse vegetation spring up more quickly than any sort of grass that will feed 
stock. When the yield no longer repays the labour the plot is allowed to grow 
up in bush. After a period of years the new jungle is again cut down and 
fired ; the seeds of the weeds in the soil burnt up and the insect life destroyed. 
Cultivation is reinstated and proceeds as before. What the African husband- 
man likes best is virgin woodland. The accumulated fertility repays the heavy 
labour of clearing. The forest is ruined, to the grief of the lover of timber. 
After the land has been cleared once or more, it frequently happens that, by the 
time the cultivators has done with it, exposure to weather ha.^ caused a good deal 
of the soil to be washed away. This is one of the wasteful effects. The destruc- 
tion of the forest diminishes the capacity of the soil to retain moisture and feed 
the springs ; after repeated clearances the tropical rains wash out and carry 
away the humus, the soil becomes more and more barren, where it is shallow it 
is washed off bodily from the rock, or the hard raw subsoil is left exposed. Such 
ruinate land is a frequent eye-sore both in Africa and wherever the negro 
has practised this traditional husbandry. It is, in fact, a rational and efficient 
art of agriculture, so long as there is abundance of land to be used. To Euro- 
peans, who have so long had no land to waste, who have long ceased their 
migrations and have had to devise a system of static husbandry and renew 
their soil by manuring, native African agriculture is exasperating. 

This traditional agriculture was imported into the West Indies by negro 
slaves, and so far as negroes either free or by sufferance had access there to land 
for their own purposes, this was the system they there pursued, 

Jamaica in slavery-time had a well-developed system of arable and pastoral 
agriculture, carried on with an intelligence quite up to the standard of their 
times by English planters. In their generation they were as wise and as enter- 
prising as new British settlers m Africa are in our own. Their sugar estates 
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lay in the plains around the shores oi the island, or where suitable lands could 
be found in the Valleys and uplands. They built and furnished fine homes and 
factories of good masonry suitable for their time, though too small for modem 
economy. 

The coffee estates were among the mountains, very largely on the white 
limestone formation which covers three-fifths of the island. These planters 
also were able and si)irited. Beckford’s house at Fonthill in Jamaica has 
ruins as ambitious, proportionally, as those of his Wiltshire Folly. j 

Large areas of the island remained in forest. These lands were private 
property, but only used by tlieir owners for timber and fuel supply for the^ugar 
works. Most estates had their “ mountain ” for this purjxjse. In \these 
“ mountains ” worn-o\it slaves, or freed negroes renting plots, were allowid to 
grow provisions. They practised their traditional African agriciiltiir^ in 
metliods indistingiiishalfie from those u.sed in West Africa to this day. This 
agriculture was not so highly developed as is that of some agricultural tribes 
in East and Central Africa. I'he West African and his West Indian descendant 
were not corn growers or field agriculturists. Nor had they cattle, and thougli 
Jamaic^a is so excellent a cattle country, cattle, whether for milk or manure, 
remained entirely unused by the negro squatters. Fortunately, most of t,he 
upland country has a porous chalky subsoil which retains moisture, and when 
land has been cleared for fuel or negro grounds, secondary forest and bush 
quickly reclothed it, which was not the case on the deeper and heavier soils. 

Jamaica was settled with the intention that it should be a “ white man’s 
country."' All the; desirable land w'as granted out by the Crown in large 
“ patents " of 2,000 acres or more to English settlers. Laborious Dutchmen 
were imported from Surinam to start sugar planting, as Africander farmers were 
introduced into Kenya. The lands Avere patented on a nominal quit rent 'of 
.id. an acre. 'I'he unalienated lands, not of large extent, were remote and 
inaccessible. There was practically no land left for negroes to own, nor was there 
in early days any demand for it, for most of the negroes were slaves. 

After emancipation the sugar and coffee e.states declined. In tlie uplands 
many went out of hand entirely or were carried on with the least possible labour, 
as cattle, pimento, and logwood " pens." The negro quarters on the old sugar 
^ estates were miserable hovels. Their sites are marked to-day by the fruit 
trees that were planted about them; but the negro's favourite foodstuffs 
yams and other " bread kind," could not be grown there. They needed wood- 
land soil and the African mode of culture. Some upland estates were bought 
by missionaries, cliiefly Moravian. They built churches and schools and 
established villages of negro small-holders whom they helped in their agriculture 
and taught and encouraged to add to it, to grow coffee and other saleable crops 
and boil sugar for island markets. It was missionary effort of this kind that 
laid the foundations of improved negro peasant production and civilised life. 
On the estates which survived, the free# negroes remained very poor, very ill- 
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paid, very squalid and in no way progressive, at any rate so far as any influences 
of the estate system affected them. Partly, no doubt, owing to the traditions 
of slavery, estate work remained unimproving to them. Contact with it exer- 
cised no civilising or educational influence. The labourers were as lazy as they 
could be. No proprietor that could keep his estate going would sell land to 
negroes. The difficulty of obtaining plantation labour increased. In some of 
the smaller West Indian islands, where there was much unoccupied land, estates 
became more and more unworkable. The cultivation of sugar estates in 
Demerara, Trinidad and St. Lucia and parts of Jamaica was only maintained by 
importing indentured Indian labour. Some districts of Jamaica througli 
special conditions managed to carry on without this, hut the negroes there 
were poorest. 

Tlie Royal ( onimissioners who visited Jamaica in print a statement 
by the Rev. Josiah Cork, an Anglican clergyman, whose curacy began about 
the time of the abolition oi slavery and who was one of those who endeavoured, 
by the provision of land and advice, to improve the conditions of the ex-slaves 
and free cultivators. He recalls that immediately after emancipation high 
rents were almost universally imposed by estate ]>ro])rietors on the huts and 
provision grounds oi the negroes upon their properties, and the wages of hired 
labour were reduced ])y one-half. The result was a hasty stampede from the 
estates ot multitudes of labourers to purchase small Irceholds, for which, when 
they were to be had, high prices were asked. On fre(4iolds thus acquired, 
generally outlying (lor the stronger (^states would not sell) and with well- 
timbered lands, clearings were made for African agriculture, remote from the 
white men's estates. 

It was to these out-lying lands that lood growing was almost wholly trans- 
terred, lor during the a]>preiiticeship ]H‘iiod which followed slavery the labourers 
had been for the most part coniintid to the land they had cultivated on the 
estates mountains, and had well-mgli exhausted it by i8j8, when apprentice- 
ship ceased. Only those, however, who had some command of means could 
accpiire ireeholds ; the less provident, renting s(]uatters or inendy trespassers, 
had still to labour for hire and could only partially raise their food, o,r left 
food-growing to their families, while they worked lor wages to earn money 
to buy land. Taxation was made heavy upon the* small treeholders ; the 
smaller the in^ohold, the higher the rate of the tax. T'he natural result was a 
growing discontent, which only the great lerlility oi the ncwly-ocxupied lands 
lor a while partly stifled. (It will be observed that tlu‘se conditions were 
essentially similar to those now regarded as necessary for the development 
of " white men’s countries ” in Africa, namely, restriction and segre.gation oi 
negro landowning, the levying of high rents and high hut taxe.s, and pressure 
on the men to work on estates, leaving the l)urden of lood-gvowing on the 
family). The aj^prenticeship system, winch tailed, had been designed philan- 
thropically both to maintain the estates* cultivation and the civilisation of 
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the ne^oes by ** coatact"** The resulting discontent rendered necessary some 
reform of the fiscal system and the burden of taxation was in some measure 
transferred from direct to indirect duties, of customs and excise, which, so far 
as food was concerned, did not press heavily on the negroes, who grew most 
of their own. And this, Mr, Cork remarks, must have happened years 
earlier had not the quantity of outlying woodlands been so great, a high rent 
being gladly paid for fresh food-growing lands, imaccompanied by the 
obnoxious direct prop<'.rty tax. As these lands became in many parts fully 
occupied, the natural result of wasteful culture ensued, the profit gradually 
came down to and fell below the rent. The fertility of the available uands 
being exhausted, the negro cultivators, left without guidance towards the 
improvement of their cultivation, so as to make continuous cropping |x>ssible, 
looked desperately towards the large reserved estates of the white landowners, 
and their increasing distress conduced largeK' to the Jamaica '' Rebellion 
of 1865. 

This process is now' repealing itself in South Africa in those parts in which 
white land monopoly has been established, and the improvement of native 
agriculture neglected. It will inevitably repeat itself in Rhodesia and 
Kenya, unless the policy of developing native agriculture and encouraging the 
production of crops that will yield the natives money is resolutely pursued. 
The essential superiority of estate cultivation and the Europ)ean system of 
farming over the native African system of food-growing is that they are con- 
tinuous, and put back into the soil year by year what they take out. Hence, 
unquestionably, in the West Indies, the sugar industry with its large produc- 
tivity was of indispensable value, and so long as negro cultivation was left to 
take care of itself, the argument that the estates must be maintained, even 
at the cost of putting pressure upon the negroes to work on them, had some 
ostensible cogency. 

" The Commissioners,'’ Mr. Cork wrote , “ have only to examine for themselves 
to ascertain the fact that native food is far from being in abundance in the markets ; 
the growers generally travel far from their homes to grow it and carry it far to 
sell it, the country the while being wholly deforested to meet the demand for 
food growth. This growth ought to suffice to make imported food in flour arid 
other vegetables, and drinkables too, luxuries only, and to be bought as such by 
sale of the cultivator's surplus." 

Forty to fifty years ago, then, the position in Jamaica was this. With a 
numerous and prolific population the larger sugar estates were being worked 
with imported labour ; many properties were being maintained with a minimum 
of labour as ** pens. ’ ’ Most of the island still was owned in large private estates 
thus handled, or in some cases rented to negroes cultivating in African fashion. 
In some districts where soil and climate were suitable and missionaries and 
education had done thar work^ there were many fairly prosperous and civilised 
small settlers, intelligent black people of valuable character, growing 
aud other saleable produce, keepmg ponies, mules, asses and some small 
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stock, but in other respects pursuing a system of agriculture still primitive 
and inefficient. There was a good deal of broken country from which the 
owners had disappeared and on which there were squatters living in wretched 
hovels and cultivating unprofitably and wastefully. The industry of the 
renters on estates which let land was of similar character. The cultivation 
of labourers resident on estates was superficial and worthless. There were 
some remote Crown lands still in thick forest, similarly s(]uatted and trespassed 
upon. The Government was constantly being solicited to .sell new lands to 
negroes outside the already partially settled districts. They were not unreason- 
ably reluctant to do this, for “ fire stick ” cultivation had already destroyed 
much of the country, and operated to draw population further and further 
away from the centres of civilisation. Meanwhile the native food supply 
remained continually in danger of falling short. 

After the Jamaica Rebellion ” Crown Govt'rnnu'nt replaced the elected 
assembly which had repre.sented the white landowning and planting oligarchy. 
The new legislature consisted at first entirely of officials and Government 
nominees. Nine elected members were introduced in 1883, the majority 
remaining official and nominated. In 1895 the elected membership was 
increased to fourteen, one for each parish. The eh^cted members had the 
power to decide any question unless the Ciovernment declared its decision 
adversely to their vote to be of paramount public importance. The electoral 
qualification, for either men or women, is now occupancy as owner or tenant 
of house or land paying in local or island taxes not less than los. a year. 
The constitution has thus been progressively rendered almost completely 
democratic and the majorit\’ of the electors are peasant proprietors. The 
present Lord Irwin and Mr. Ormsby-(iore, who visited Jamaica in 1923, 
reported that this constitution has worked very healthily for the island, and 
recommended its still further liberalisation. 

I recall this political history because it has done a good deal to influence 
the whole.some development of land policy and agricultural policy in the 
island during the last thirty years. Sir John Peter Grant, the first Crown 
Colony Governor, set up a Survey of Lands " Department. All lands of ^ 
wliidi the ownership and title were not at that time apparent were progres- 
sively classified, their histories and titles inquired into and surveys made, 
and in cases where the lands were unclaimed or in illegal adverse possession, 
possession taken on behalf of the Crown. Many properties all over the island 
were in the occupancy of squatters, and on very extensive tracts the Crown 
quit rents had not been paid for years. Under successive laws the Government 
was made Trustee of all lands in the occupation of persons having no ostensible 
title. 

If legal owners appeared they could recover the lands upon payment of the 
expenses incurred by the Government, and arrears of quit rent, but after slven 
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years notice the Government had the power to sell. Many thousands of acres 
were thus recovered from squatters. Much land has been restored to its legal 
owners, much has been sold after the expiry of the seven years* trusteeship, the 
remainder is still in the hands of the Government, some of it rented to tenants or 
exploited by the Crown Lands Department by licenses for timber and firewood. 

Under the laws enabling the forfeit of lands for non-payment of quit rents the 
titles to more than a million acres have been investigated, the areas and boun- 
daries ascertained and the lands advertised as forfeitable. Of this about 
275,000 acres have been actually resumed by the Crown ; the quit rents on m^ch 
of the rest have been paid, and much remains in process of forfeiture. I 

By this process of resumption of title to lands originally granted out in la^e 
estates with a view to development,” but left in neglect and withheld fro^n 
legitimate use by the negroes, the Govemrnent'was put in a position to deal with 
the land of the island in the interests of the whole community'. The Governor 
who did most in this direction was the late Sir Henry Blake. Blake did two 
great things for juniaica. Contrary to the prevailing view of tlie island 's 
interests entertained by the planting community, he in.stituted an active policy 
ot oncoiuraging the creation of ])easant properties on the rec'overed Crown Lands. 
And ho founded the Royal Jamaica Agricultural Societ}'. 

His scheme for the sale of Crowm land to small settlers was brought into 
operation in 2895. Not less than five acre.s nor more than titty might be sold 
to any one person. The average price was £j an aero. A deposit of one-fifth 
of the purchase money had to be made by the applicant, alter which the land 
was surveyed and the apjdicant put in possession, the remaining four-fifths of 
the purcha.se money, together with £2 for the cost of survey, being payable in 
ten years by equal \Tarly instalnuaits. If within ten years the purcha.ser had 
brought one-filth into l)e!aring in permanent cn)]>s, lie was njleased from the 
payment of one- fifth ot the purchase money or received a refimd. The demand 
was immediate and has remained constant, and man thousands of small 
properties have been established by means of it. 

The philosophy of improving agriculture thn^ugh (Government aid in tropical 
colonies has been progressive. In Jamaica it began, as it has done elsewhere, 
with the establishment of a Government Botanic Department, the principal 
purpose of which was to introduce, test, and natimalise exotic economic plants. 
It was only after the recommendations of the West Indian Royal Commission 
of 1927 that these institutions began to be broadened into Government Depart- 
ments of Agriculture. That Commission's report resulted in the establishment 
of the Imperial West Indian Department of Agriculture, and the latest imjwrtant 
offspring of the same stimulus is the Imperial College of Tropical Agriculture 
in Trinidad. The Department of Public Gardens and Plantations in 
Jamaica, founded by Sir J. P. Grant, had attempted the cultivation of cinchona 
and tea, and under Sir Henry Blake established groves of oranges and grape-fruit 
expenmentally in the Blue Mountains. These direct undertakings failed, but 



Mar. 1, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 405 


the Department had liberally and usefully distributed seeds and seedlings of 
economic plants and trees. Its operations were still essentially based on the 
aim of helping white planters with estate cultivation. The Jamaica Agricul- 
tural Department which grew out of it progressively enlarged its scope and 
activities, establishing a scientific staff, including chemists, entomologists and 
microbiologists, to which there have been latterly added inspectors of plant 
diseases. This Government Department also maintains successfully two stock 
tarms and an agricultural school. The Jamaica Government first began to 
pay some attention to negro production by appointing a travelling instructor 
attached to the Public Gardens. But his visits, which were intended to give 
advice in the pruning and curing of cocoa, coffee and other exportable produce, 
were regarded by the peasantry with .suspicion. They judged that they were 
really made for the purpose of spying out any prosperity they might attain to, 
with a view to increasing their taxes. The prodigious increase of banana 
growing, which was built up on peasant production, being an African crop, then 
completely despised by the planters, but which had, in fact, been the moans of 
sa\ing the island from such disastrous depression as resulted elsewhere from the 
collapse of the sugar industry, had greatly increased their prosperity, and 
peasant property and small settler’s agriculture were looking up and becoming 
recognised as of public value. Fnit there was a tax on cultivated land as distinct 
irom waste land, and, trivial as its incidence was, it maintained a preference for 
a method of husbandry that could not be identified as cultivation. The problem 
of improving negro agriculture w^as never really tackled until the Jamaica 
.\gricultural Society, ostensibly detached from the Government, was established. 

The Society was founded, almost simultaneously with the Crown Lands 
Settlement Sclienie, in 1895. The Legislature granted £1,000 towards its 
ex])en.scs ol organisation. Spc'cial Committees were appointed to investigate 
the position of each agricultural industry, what could be done to improve the 
quality of agricultuial produce, whether its variety could be increased and new 
industries develo]x^cl, the markets a\'ailable, and whether better means of 
handling and shipping products could be suggested. Full reports were made on 
these subjects. The establishment of a Government Stock farm was recom- 
mended. It oi)ened its public work on much the same lines as those followed 
bv the great Agricultural Societies in this country, holding large and expensively 
organised shows either for the whole of the island or for the principal convenient 
' divisions ; and the favoured exhibits were cattle and horse-kind and representa- 
tive products of the large estate cultivation. But the purposes of the Society 
and the aims of those who most devotedly worked for it were much further- 
reaching. They were addressed to transforming the African agriculture of 
the p^antry into an intelligent and scientific system of profitable production. 
For this purpose it was vital to get into touch with the “ small settlers," the 
backbone of the negro population, who were actually at the time (owing to the 
development of the banana trade) producing the bulk of the exports. It was 
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essential to get these people to understand the Societj^ s aims, to show them 
what it was doing, what it proposed to do, and what it could do with the co- 
operation of the community, and generally to try and arouse an earnest interest 
in and enthusiasm for improved agriculture. But these men deeply suspected the 
Government, associating it (as African natives have even more reason to do to- 
day) principally with the imposition and collection of taxes. This gulf had to 
be bridged. The Board of Management being mainly elected to represent all 
agricultural classes, and free to criticise the Government, to press agricultural 
needs and reforms upon its attention, to inquire sympathetically into the grie^jj- 
ances and needs of small settlers and to make due representations if these 
were found rea.sonable, was an institution well constituted to mitigate thiA 
suspicious aloofness. This missionary enterprise involved protracted an<l 
energetic effort on the part of the leaders of the Society, its successive Secretaries 
and their staff. Their work encountered obstinate conservatism, indifference, 
easy-going insouciance and self-confident ignorance in both the principal 
agricultural classes, and at best a good-humoured tolerance, grumbles that the 
Society was a waste of public money and a confident belief that the effort would 
soon collapse. 

In 1897, however, the Legislature was induced to increase its grant to £4,000, 
and the Society began to publish a monthly journal, wliich has appeared ever 
.since without intermission ; except when the printing office ('ollapsed in the 
earthquake of 1907. 

The establishment of local Branch Societies had been intended, but did not at 
first make much progress. One travelling instructor was employed, detached 
from the Department of Public Gardens and Plantations, and an instructor in 
bee-keeping. The Society took steps to promote and extend the manufacture 
of Jippa-Jappa (Jamaica Panama) hats, a strictly local industry, by distributing 
the fibre plant in suitable districts and by holding classes. 

The Branch Societies slowly grew ; they began to invite the presence ol the 
travelling instructor at their Meetings and for visits to members' holdings. 
I'wo, and then three, part-time instructors were added. More and mon*, 
instructors to be assigned to particular districts had to be found, and worked on 
full time. The Secretary of the Society, who visited each district regularly, was 
the link between the Instructors and the Managing Board. 

The Journal became popular, articles in it were read and discussed at meet- 
ings. Reports at Branch meetings began to appear in the newspapers, ('orres- 
))ondence with the Central Office increased steadily. 
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The work of the instructors is the Society’s most influential function. They 
attend all Meetings of Branches, report to the office the attendance and the 
subjects discussed, give addresses on technical topics of current importance and 
generally deal with local agricultural matters. They take interest in the work 
of Agricultural Loan Banks and help to establish them. They are not allowed 
to act on Bank Committees, but give advice and help where these have not 
able local assistance already. Nearly all the Local Loan Banks have been 
established through the Branch Societies, but are run as distinct bodies. The 
work of the Instructors is governed by the Society’s Instructors’ Committee 
which meets every month. Each Instructor submits a proposed itinerary of 
his work for each day in full detail of time and place, so that the travelling 
Supervisor of Instructors may be able to appear there without special notice, 
and go through the work of the day or the week with him. Each month the 
Instructors send in a detailed report of their work and a general report on the 
cultural interests of their district and the state of the crops. These reports are 
submitted to the Instructors’ Committee with analyses and remarks by the 
Secretary. 

The instructors in the course of their work give constant demonstrations on 
tlie ^■>eople’s own grounds on pruiiing and spraying, advice on the suppression of 
insect pests and treatment of plant diseases and on suitable methods of cultiva- 
tion generall}'. 1 lH*y carry out many local experiments for the improvement of 
holdings in connection with local prize competitions. They are constantly 
on the watch t(j detect diseases and insect pests. Any symptoms of the most 
important diseases'are immediately reported to the Secretary and to the Director 
ol Agriculture, whose inspectors are despatched to attend to them. 

During the earlier years of this work the general public did not see very 
striking results — they had to be looked for on the peasants’ own lands —but 
a great development was going on quietly. The value of the organisation and 
work was extremely appreciable after the hurricane of igo^ and again during 
the great drought of 1907 and even more after the hurricane of 1912, when 
seeds and plants were quickly and systematically distributed through the 
Branch Societies and admirable restorative work done by the agricultural 
instructors by holding-to-holding visits. The scope of the Society and the 
numbers of its branches were on each ol these occasions quickly extended. 
The hurricane of 1912 gave an impetus to the formation of Loan Banks. After 
that of 1903 the Government had begun to make direct loans to the peasantry to 
reinstate their permanent crops. The demand for the formation of branches 
and for the appointment of instructors outran the fimds available. Branch 
Societies increasingly sent representatives to the General Meeting ; until it was 
decided that the business required two half-yearly General ' Meetings ; and 
recently there has been a demand for a two-days' meeting half-yearly. 

The instructors are very carefully chosen after tests of their qualifications 
both in the field and by written examination and receive some business training 
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in the Society's office. There is plenty of competition for these posts, largely 
among the class of men who would make successful schoolmasters, loving 
agriculture and good friends with their people. Considerable versatility, 
knowledge and tact are required. They have shown themselves a very public- 
spirited body of men and on special emergencies caused by hurricanes or 
outbreaks of plant disease have worked most valuably. 

The Branch Societies are debarred from political discussion or action, but 
proposals affecting the public administration of agricultural interests are 
discussed and debated locally, examined and criticised at the Board, and 
approved representations made to the Government or the Director ot\ 
Agriculture. 

Experience has shown that one of the most effectual means for increasing 
effort and production among the small cultivators is competition for prizes for 
holdings. Competitions are held in rotation in groups of four p)arishes in 
yearly succession, and timely preparations for them are juade with the hel]) 
and advice of local instructors. -Marks are given on a classified scheme ol 
purposes to he aimed at : the house, the garden, lencing. stock, poultry, 
provision-ground cultivation, drainage and water storage, coffee and other 
permanent casli-yielding crops, manuring, mulching, tillage, the pruning and 
care of fruit trees. Thes(i competitions have ])ro^aHi so po]>ular and so con- 
vincing in results that in addition to the regular .scheme, small local food-grow- 
ing competitions, princijuilly for yams, corn, and cassava, have been organised 
l)y Branches subscribing their own prize money, with occasionrd lielp from neigh- 
bouring proprietors. During the War the Socie*ty ^ organisation enabled 
great special efforts in food-growing drives to be organised. In the yam-grow- 
ing competitions it is requiix^d that plantains, bananas, cofft‘(* and orange trees 
be planted through the yams, thus securing the t\sta]^]islnn(*nt of yiermanenl 
crops. These competitions are always carried out on old lands, some of them 
previously almost derelict, and tlie effects of cultixation. manure, and bu>h 
mulching in securing good crops from such lands, and through periods of pio- 
tracted drought, have been remarkable. The establish(‘d example spreads to 
the non-competitors. 

Agricultural Shows, always jiopular eind attractivt\ are now' organised bv 
the Branches themselves. The Society supplies tents on hire, receptacles Un 
exhibits and instructors to judge and help 111 arrangiMiieius. The Secretary 
attends all Shows, in addition to live stock and riding and dri\dng competitions 
all manner of agricultural produce is entered, local handicraft of all sorts, 
women’s home industries, hat weaving, laundry and needlt'vvork. 

The Society and the island owe much to public-spirited men of ail clase.ss 
who have*, continuously taken a leading part in its work, and e.s]>ecially to the 
peculiar qualifications and untlagging energy and enthusiasm of its two 
suciTssivc Secretaries. The democratic character ol its organisation and the 
contact w'iiu'h it has establishc'd bet\ve*eTi the planting and pen-keeping class 
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wliose members act on the Board and in many Branches, and the peasarn;. 
agriculture for the improvement of which they have heartily worked, have 
l>een most valuable to the social atmosphere of the island. In regard to control 
of plant diseases and the maintenance of the quality of the island s stable.s, 
the interests of the two classes are |)lainly identical. Moreover, in Jamaica, 
more and more, there is ceasing to be the former line of distinction between the 
two main classes of cultivators, for out of the small settlers' agriculture there 
has arisen a gradation of i)lanting enterprises of all dimensions between the 
normal £40 holding of the small settler, and the 2,000 acre' estate of the planter 
or pen-keeper. 

There are now in Jamaica 151,000 taxed holdings of land exceeding I acre. 
Of these about 115,000 are of £40 value or less, 22,000 between £40 and £ioo, 
13,000 more, not exceeding £1,000, and 1,400 exceeding £1,000. 

There is much parallelism between the Jamaica conditions and policy in 
regard to laiifi and labour which I have reviewed, and those now in play in 
East Africa, where immigrants are setting up a community dependent chiefly on 
agriculture, with a white employing cla.ss and negro labourers. In both it is 
axiomatic that the organised cultural art and practice of Europeans are necessary 
tor the maintenance of the essentials of white civilisation. In both there is a 
populace of African culth'ators, dependent for their food supply upon an 
incomplete agriculture carried on in an unstable and in some respects wasteful 
fashion. Although the condition of the j>ea.santry of Jamaica has been much 
modified and improved, th(i progress has been from a condition of things which 
two generations ago appeared to many people quite as un])romising, notwith- 
standing jirevious centuries of white civilisation, as they may appear in Kenya 
fo-day. For purpovSes of comparison I speak of Kenya especially, because the 
ambition of European settlement there is to make it a community of a cliaracter 
as different from West Africa as are the British West Indies. Elsewhere in 
Atrica there is being atUniipted a policy of building uj> a civilisation based on 
the native life. There Mas never any notion of that in the West Indies, and it 
IS not the })olicy in K('nya to-da}’: at any rate, so far as concerns that portion 
of the t‘Xtensive area so-called, which forms the higliland enclave deemed 
suita]>le loi }>ermaneut M'hite habitation. Jamaica, it might appear, had 
.id\ tillages which made negro ]>rogress there easier. J 1 had : but the significant 
thing is that they had accomplished so little. The institutions of State 
Englisli in chara<*ter : the language was Ivnghsh : ( hnstianily was diffused 
olemenlaiy^ school education, thougli long withheld, and still very deficient 
was widely available, i'he estates had for generations been workiul on i 
system ot agriculture iounded on European practice, well adapted lo loca 
conditions. Negroes had been trained for generations upon these estates 
The black poj^uiation was plentiful. The* maintenance of estate cultivatioi 
was regarded as the first necessity of the State, The a.cquisition and occiipaliui 
of land by negroes had been discouraged and restricted as much as possible 
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not only on the plea of economic advantage but on the ailment that work oh 
estates and contact with the employing class was an educative influence and 
that the negroes became barbarised (which was true) if they got away into the 
backwoods far from markets, churches and schools. The, fiscal system had 
been trimmed to subserve this policy ; never, indeed, with such frank directness 
as it is in our new African Colonies, because British sentiment with regard to 
dealings with negroes still at that period remained liberal, and paid respect 
to the principles which had decreed the abolition of slavery. Nevertheless, 
as now in Africa, the taxes on the negroes' huts were excessive, the taxes oh 
their holdings were burdensome out of all proportion to those on larger 
properties. Heavy import duties were levied upon such merchandise as they^ 
were likely to wish to buy, in order to encourage them to work for more money 
to buy them. Notwithstanding this prevssure and the abundance of population, 
the planters suffered from lack of labour supply and clamoured for Indian 
immigrants, while outside the estates there ])ersisted and slowly extended the 
African system of agriculture. Some proprietors abandoned their cultivation 
and rented land to squatters. Others allowed ground.s rent-free to tenants who 
would give them labour as wages. The complaint was not so much that the 
labour w'as ineiheient as that it was intermittent and unreliable. Except in 
such an island as J 3 arbados, where there is complete white land monopoly, 
this must generally be the case in a mixed community : for the normal man, 
w^hether black or white, }>refers to be his own master and to use his own time and 
industry as it suits him best. The estates’ wages were very low- -qd. and i/- a 
day — and if the negro had had to depend upon them for buying his food, he 
must have starved, llie food supply for the most part necessarily depended 
upon the peasant agriculture. The negro householder had perforce to devote 
part of his time to his food cultivation. Growing crops for sale as well 
he had to attend to these in their season and to harvest and market them. 
His bananas he had to cut and carry down to the wharf on the same days as his 
banana-growing employer. The existence of a negro system of agriculture 
m\ist needs cause uncertainty of labour supply to a concurrent European estate 
system. This is recognised in Kenya to-day, and sufficient taxation has been 
imposed on the natives there to induce them to make labour contracts of, 
periods from one to six months. This no Jamaica negro would ever do, 
regarding it as a renew^al of slavely^ These contracts can only be enforced 
in Africa by rigorous masters’ and servants’ laws, for the application of which, 
by the aid of the police, a system of registration and thumb-print indentification 
of labourers has been imposed on the natives of Kenya, greatly to their dis- 
satisfaction. The feeling of the negro about such contracts, whether in the 
West Indies or in East Africa, is simple and logical. He says : I am willing 
to sell you my labour when, although the wages are small, it is worth my while 
to take them, for so long as I want to earn them. If after I have worked 
three days I stop my work, you stop my wages : we are neither of us the worse : 
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we have made a fair exchange." The notion of binding himself to continue to 
sell his work after he has ceased to want the wages, appears to him ridiculous, 
and except under pressure he will not do it. And he resents the pressure. 
Obviously, however, that kind of labour supply makes systematic fanning 
impossible. 

The renting of land to squatters and the employment ot labour tenants 
on an estate have always been found in the long run undesirable. South 
African native policy is increasingly set on getting rid of squatter tenure, 
either by assigning land for purchase by natives or, if the more liberal ideas are 
followed, by encouraging permanent leasehold tenure. The temporary labour 
tenant proves equally unsatisfactory. His holding not bemg his own, he will 
not build a substantial house : he will not establi.sh permanent cultivation of 
saleable produce : he exhausts one garden plot and shifts to another. Leaving 
his wife in her village at home, he takes a new consort on the estate and dis- 
seminates bastardy or disease. Either the squatter or labour tenant cannot 
keep stock or, if he does so, they invariably become a nuisance to the estate 
proprietor. He and his household become a nest of thieves. They steal 
from the estates, and, having themselves no interest in permanent cultivation, 
they steal from one an.other and from their neighbours who have. 

The Goveniment of Jamaica began its attempts to improve the African 
])easant agriculture of the island by direct methods : sytting up demonstration 
j)lots, sending Kew-trained gardeners to lecture, distributing pamphlets. Such 
measures were as ineffectual as the like have been when attempted by the Board 
of Agriculture in this country for the improvement of British farming. The 
contempt of the negro planter for all this kind of " buckra foolishness " was 
hardly less complete than is that of the Britisli farmer for Wliitehall agriculture. 
It is a mistake to suppose that British-trained agriculturists can see at a glance 
what is wrong and what is right with African methods, the product of long 
traditional experience. Instructors had to be found who did not appear as 
officers of the State or agents of the employing class, !)iit were men who under- 
stood and sympathised with the lives of the people and loved to work with them, 
rhey proceeded experimentally, not on Government demonstration plots, 
which to the negroes meant nothing, but by inducing them on their own grounds 
to try methods of improving things good and useful for themselves. They 
improved tillage by substituting the digging fork for the hoe, and showing 
how to use it. 

The report of the Supervisor of Instructors on holdings entered for com- 
petition in the parish of Mandiester for 1927-28 bears witness to the results 
attained in the development of the art of negro agriculture without shifting 
of ground;— 

" This is the seventh I^ize Holdings Competition held in this Parish since- 

the inauguration of this very vfduable work by the Jamaica Agricultural Society 
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and while some of the former competitions have been carried through under 
difficulties, there has never been anything to compare with the present instance. 
Hcavv^ and continuous rains prevailed throughout September and October, 
then suddenly ceased ; from November, 1927 to July, t928, hot sun and hot 
dry winds persisted day after day. until the earth became parched, and the 
usual agricultural operations became impossible, and the water supply for both 
man and beast was practically exhausted, making it necessary to spend much 
valuable time in going from district to district in search of w^ater. However, 
in spilt^‘ of these great difficulties the competitors persisted in their efforts to 
protect their crops and stock against the eflects ol th(* drought, and to get the 
lioldings ready for th<' competition j 

“ While, of course, the holdings could not lail to show^ the ill-etfects of thy 
long drought, they certainly showed still more prominently the good (dfect^ 
ol care and cultivation. To see the way in which some of the competitors^ 
liav(‘ brOLiglit their crops through a drought ol nearly ten months' duration ' 
was gratifying bevond nu'asure. As I have' alri*ady mentioned, the* task ol 
pidgnig tlu‘se holdings was not math' more yjieasnnt by the hot, dry winds and 
scorching sun. but at the same time tiny di<l but n'luler the contrast attorded 
by the boantilulh I'ultivatt'd citrus and coh<v groNcs more rciresliing. While 
the majority of peojile in the parish were gt'tting desperatt'ly short tii watt*! 

Jt was most plt'asing to see some comjietitors who cfiiihl jioint wath pride tt» 
stores of beantilully t'le<ir fresli waiter, and there is no tloul)! that tin* ptaisantry 
generally are making great improvements in the provision of this hist t'ssential 
of life, thanks to the help available from tlie parot huil lunds at tin* instigation 
td' tlu* Jamaica Agrh nltural Society, (ircat itnpmv ements art* also oliservetble 
in the Jiousing and gt*neral surroundings of the (.ompetitois. Thirty-eight w<‘re 
awairded full marks tor tin* condition of their honst*, and the sanitary conditions 
also .show a very marked impioveinent, and it is only fair to int'ulion lu'it* that 
tlie Jamaica .\griciiJtural Society “was tlu* first body to mt'thtxlicaJly nigt* 
improvement on the.se lines. The gtmeral condituni ol the stoc.k tlirougliout 
the W'hole competition showed most inarkt'd iinpi ()\ ('inent , 1 do not think I saw 
one tick. 

“ Manchester, together with .some oi the other pansiies and sections of parishes, 
was noted even Jrom the early days of the competition for the verv neat and 
tidy holdings, and in some in.stanccs the W'clbkept staple crops, particularly 
I'otlee, pimc'iito and citrus But beyond a certain point th(‘re w^as a kind of 
stagnation, a want u1 life, energy and interest and tin* lack of a desire for turther 
development , and jiarlicularly any decided or systematic t'ffort to combat 
tin* ellect of drought and other climatic difficulties. After tollowing with keen 
interest the influence of the.se competitions, and the detailed work of the 
instructors over a long number of years, and comparing the conditions that 
exist to-day with the past, say, 15 or 20 y(‘ars ago, one* is greatly impressed 
with the changes which have been brought about . I'he holdings of the present 
day which have come under the al>o\e influtmce are full of life and interest, 
and are alert to recei\’e advice and suggestions for di^vi lopment of all kinds. 
The keeping of stock on the holdings has vastly increased and the u.se that is 
now made of these for maintaining the fertility of the soil has made great changes, 
'fhe introduction of heavy bu.sh '' mulching has made possible the growing 
of .splendid crops of yam.s and other food.stutts, as wx*ll as excellent banana«» 
for export on land which in the pa.st would have been considered impossible. 
The introduction of improved methods of cultivation, the knowledge of how 
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to treat pests and diseases, and how to fight the evil effects of a drought, etc., 
have created a new interest and given a wider outlook on life, and it is impossible 
at the present time to go into an up-to-date holding without feeling the change. 
The manner in which so many of the holdings have come through the recent 
prolonged and seven' drought should be an eloquent testimony to the value 
of these changes/’ 

1 feel no doubt whatever that similar methods can be applied to native African 
agriculture with much of the same results as have been obtained in Jamaica. 
It is a slow process, but it progresses and docs not go back. It is thirty years 
since it was taken in hand in Jamaica and it might appear to a visitor, who did 
not know what the conditions were before, that nothing very magnificent has 
been done. But the work done is truly substantial and the younger generation 
will profit by it more rapidly. 

One great help in Jamaica has been that the banana, like coffee, became a 
money crop common to both estates and small-holders. Bananas were long 
solely a negro’s crop. The estates ignored it. Its arable cultivation was first 
methodically taken uj^ by an American schooner captain and later by a Scotch 
Government Medical Officer on abandoned sugar estates. Its tillage, drainage, 
manuring, pruning, etc., were developed by such innovators and the improved 
methods have reacted on the peasants’ cultivation. In connection with such 
crops of his own the negro cultivator'is ready to profit by the methods of Euro- 
peans, and those of his class who go out to work on estates know their work when 
they come to it and practise it as an art, as they will not practise agricultural 
tasks which they have mechanically discharged as operations for their employer's 
profit. A growing population of negro peasant j)ropriotors continually produces 
young men who want work as estate labourers. The more the agriculture 
which is indispensable to the mass of the people and which cannot be superseded 
by large estate work is improved and developed, Uie better becomes the service 
available, at fair rates of wages, from the labourers who seek work, and the 
better their understanding of the needs of estate employers and of the fairness 
of their demand for continuous and reliable service. 


DISCUSSION. 

The Chairman said the address had been a very interesting and able one, all 
the more so because the lecturer could speak with such first-hand knowledge on 
the subject. It was interesting to mark the point made b}^ the African 
Commission about negro agricultural methods being higgledy-piggledy. When he 
himself went to West Africa some years ago the same thing struck him on looking 
at things rather superficicilly, but then looking into the matter more deeply he 
realised that, after all, the West African negro, like the West Indian, had 
been carrying on that form of agricultural work for 2,000 years or more, and it 
wsw the business of scientific people not to condemn off-hand what was being done 
as higgledy- piggledy and as being all wrong; nor was it wise to try to make tlie 
natives adopt European methods which might be quite unsuitable for the country ; 



414 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Mar. i, 1929 


it was rather the business of th^e interested to try and discover what were tfie 
underlying principles of what the negro was doing in his agricultural work and what 
was suitable to the conditions of the country, and to help the negro to improve 
them. He was hopeful that now the new Colonial Office scholars were taking 
up their agricultural appointments throughout the Tropics they would go out, 
after their training in Trinidad, with their eyes open as to the possibilities 
of native methods of cultivation. He hoped that by carefully studying 
Native methods they would learn a great deal which would help to build up a proper 
science of tropical agriculture in directions where it was so very much needed, 
(^ne point worth referring to with regard to the natives of West Africa and the 
West Indies, in contrast to those in East Africa, was that there was a difference 
in the habits of tlie two peoples. The West Africans and West Indians were fruit- 
t^ating people, and the East African grain-eating, and that had a great deal to do 
with their different habits of life, and he thought made some of the problems in 
East Africa rather more difficult than perhaps they had been in West Africa and 
Jamaica. There were one or two members of the audience present who knew a 
good deal about negro work, and he .should be glad if the y would join in the 
disciis.sion. 


Mr. W. McGregor Ross said with regard to the growth of native agricultiiie 
in the West Indies, he should like to a.sk whether it was the case that the native 
cultivators were liable to interruption in their agriciiltunil pursuits by any form 
of corvh' or compulsory unpaid service. • 


Lord Olivier .said that there was nothing of that kind in th(‘ West Indies. In 
British Honduras there were customary village services. 


Mr. Harold Poolev, Director, British Empire Prodiictrs’ (Organisation, desired 
to add one word to what the lecturer had said in regard to the Jamaica Agricultural 
Society, as he had had some opportunity, when he visited the West Indies last year 
on behalf of the British Empire Producers* Organisation, of seeing its work on the 
spot, and also of comparing its activities with similar bodies in other parts of the 
Empire, and he should like very strongly to endorse ovety’^thing the lecturer had 
said in his paper. The Jamaica Agricultural Society was doing unique work, and 
it might very well be taken as the model for similar activities in other parts of the 
Empire. One feature appealed to him particularly and that was the extraordinary 
way in which the instructors hid their efficiency. Tf thertt was anything whicli 
would do no good at aU, but would do a great deal of harm, it was hustle, because 
immediately a man started to hustle a native he ceased to be in any way effectiv<\ 
The instructors went around and did all their work with a sort of happy-go-luckv 
air, but at their meetings, when they got together and discussed what they hful 
done and their programme for the next month, there was a very different atmosphere. 
He thought the ars celare artem w'as a very important factor in the work of that 
particular body. He should like to have the views of the lecturer on the possibility 
of co-operation for marketing amongst African and other negro producers. ^ The 
problem was an important one at the present moment and the efficiency of 
production went hand in hand with it, but production was more easy to deal with 
than marketing and he should like to hear views on the subject from anyone who 
could give him information as to attempts at co-operation amongst n^o small 
producers and the possibilities of such co-operation in the future. 
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Mr. W. F. Hutcrison said he had listened with great interest to the paper 
because he knew the lecturer's record hnd that he was a friend of the Africans. 
He himself was an African farmer. He was a native of the Gold Coast and had 
been engaged for fifteen years planting and fanning amongst farmers to many of 
whom he was bound by the ties of friendship and relationship, and the result of 
his investigations and work inspired great respect for the African farmer. The 
African's practice was .sound, and he had been very pleased to see that the 
agricultural officers, the superintendents of agriculture, had been driven to admit 
that on the whole the native African system of farming had produced excellent 
results, and a European instructor must make very sure of his ground before he 
undertook to teach the African on the subject. Great progress was being made 
in West Africa, especially on the Gold Coast, where attempts were being made 
amongst them in every way to organise their agriculture. An effort was being 
made at co-operation in Lagos, where farmers were uniting themselves in 
a Farmers' Society ior the purpose of marketing their products. He asked all 
those who wished to see African agriculture improved to be very patient, because 
peasant agriculture was not merely an occupation, but a manner of life, and when 
the African was asked to change his system of agriculture he was being asked to 
go through half-a-dozen rev olutions, moral and social. In the first place, a change 
from African to European methods was a change from communism to individualism, 
which in itself was an enormous revolution. In addition to that, the whole of 
African life was permeated with religion, and when one changed the African's life 
and his methods of life it was really asking him to change his religion with all the 
moral dangers which accompanied the destruction of one religion before there was 
another religion to take its place. 

Mr. John Summkr.scales thought it was known that natives all over tropical 
Africa were trying to specialise too much on one crop. In the Gambia almost the 
entire native population was engaged in the production of ground-nuts. In 
Uganda cotton counted for 90 per cent, of the total export trade. These 
.sp<xialised money crops were no doubt desirable when the demand was great. But 
when the demand was low, as in the case of the bumper American cotton crop of 
1925, widespread distress was apt to be caused. 

Mr. Robert S. Rexu said he had listened to the lecture with the greatest possible 
pleasure, as it almost recited his own history and training as a planter. As a business 
man he went out to Trinidad forty years ago for the benefit of his health and bought 
some land in an absolutely derelict little island, Tobago. What the lecturer had 
said was almost the history of his experience there. The people were at that stage 
when they had lost the art of working. Thanks to sugar bounties the sugar industry 
was wiped out, there being only one or two making sugar with windmills. He 
bought the estate for a song, 5s, per acre freehold, and the vendors were glad to 
get that because he was the only one that offered anything at all. When he first 
went to the island it was impossible even to change a sovereign; the people would 
not change even a live-dollar note because they said they only wished for silver 
and the note was of no use to them. That was just the history of his education 
as a planter in Tobago. The people would only plant sugar on a system which 
the lecturer must know. There was no money to pay wages, and a man who had 
a plant divided his land amongst his workers, five or ten acres a-piece, and supplied 
them with the canes which they planted. When the crop season came round the 
owner of the estate supplied carts and the men cut down the canes and brought 
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them in and made sugar. After it was made the proprietor received one-half of 
the sugar and one-half of the molasses and the other half was the wages of the- 
growers. That was a primitive stage of barter. Barter w a.s pretty frequent there, 
even the parson being paid in chickens, eggs, vegetables, etc. That was only thirty 
or forty years ago. His own men wanted him to grow sugar, but he said he would 
grow cocoa instead. The method he adopted was his own idea, and had tieea 
followed by much greater men. He arranged to grow a small (quantity of cocoa 
himself ; the men were most unwilling, but he doubled their wages and they were 
perfectly satisfied, though nobody in the place would work more than two days a 
week. After two years he gave them land to plant cocoa according to the methods 
the lecturer had explained. In betw'een the cocoa tnies they grew foodstuffs. 
Tobago now was not only covered with big cocoa e.states, but liad 6,000 proprietors 
owning from i to 1,500 acres. He believed the right method was to encourage the 
people to develop individuality. The progre.ss in that little island, material, 
educational and moral, was something remarkable. Tlio.se in the West Indies 
would like more union between all the islands as it ben(;fit everybody. 

There were headquarters in the Tropical College for resean h aiul it would be 
possible to get mutual help in their agricultural development 


\)H. J. M. DalziI'L said that during his years in Wc'sl Africa he had lukird 
It stated as a gibe that an African farmer with a crop to which lie was accustomed 
could produce better results than his advisers from the Agricultural Department, 
and in c<!rtain instances within limits that would be trm*. If so, the reason might 
bo related to th(‘ fact that the study of soils had oiil\' n^cently been seriously 
undertaken. It appear(;ci that the result .so far as it went was to show that in West 
Africa almost all soils had a high acidity. As is well known, iron oxide was very 
widely distributed in that country and the majorit}* ot soils there could be classed 
under latorite in some degree or other. People there began to apjireciate that the 
African, far from being indolent by nature, really deserved to be rehabilitated in 
reputation liaving regard to the handicap under which he worked. The improvement 
of the soil was of paramount importance, whether it was dom' by manuring or by 
artificial fertilLsers, or by proper rotation of crops, but outsuh' the evergreen forest 
the most hopeful remedy for the .soil was fertilising by stork. Wherever there 
was grass there was a considerable probabilit}^ of rearing cattle, especially if tht^ 
t.setse fly could bo abolished. In French Guinea they had gone a stage further and 
the ox wHb being increasingly used as a draught animal with the plough and harrow, 
and one important result was that it was no longer nec(‘.s.s«arv to import rice nito 
hrcnch Guinea ; m fact, there was now an export of rice. In the words of th(' 
Governoj of that ('ulony, only increased energ}^ put into tin- ground could bring 
about an increased production, and it was impossible to olitain that excess of energy 
froin the human machine alone. For soils of low h'rtility iht- best acct*.ssory 
labour was oxen. In h>ench Guinea ox-ploughed land had pro\ed so much more 
fi'rtile than when tickled by the hoe that very many families assisted by agricultural 
credit ainu'd at jiossessing ploughs and various other agricultural impleint-nls. 
There were now in French Guinea about 3-^000 ploughs. L'lie natural mannn' 
which was obtained produced very good results, and with increased crops there 
came the idea of individual ownership instead of comnunial owning. On the 
Ivory Coast a farmer could get individual ownership although it was contrary to 
local custom, 'fhat was not a principle to be imitated, but he thought it might 
be suggested that elsewhere in We.st Africa the rising generation were deciding 
for tiieinsolvt^.*^ that the future <^f native agriculture would be developed on the lint* 
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of smalLholdings. They ha^l already got beyond the stage wlierc they cultivated 
only what was required for the family need, plus the amount needed for the 
assessment of the native chief. With a money currency crops were having a mone\' 
value. It seemed almost inevitable that at a time when the family system was 
being subject to disintegrating influences from many causes the tendency would 
be for the economic crop to be exploited by individuals of greater initiative, and 
it was for the agricultural officers to encourage such ambition and to guide it in 
the direction of improved quality and yield, and at the same time to educate gradually 
Ihe natives to extend cultivation and to plant along with foodstuffs permanent 
crops, coffee, cocoa, kola, (otton or bananas, according to the locality. 


l.ORD Oliviek, in reply, said he had listened with great pleasure to the 
contributions made to the discu.ssion and was especially delighted witii what Mr. 
Pooley had said about the Jamaica Agricultural Society being a unique institution, 
fie (lid not think any Society had done so much work of that particular land 
<‘ls(‘where in the world. Mr. Pooley had laid his finger upon an idiosyncrasy of 
th(‘ Society, that it had laid itself out to select the proper kind of instructor. To 
leach an African it was nece.ssary to be humble and aware of one’s own ignorance. It 
was not simply a matter of discovering by scientific methods in the Trinidad 
Agricultural Collegt* what was necessary for cultivation, and then trying to show 
that to the African, because it was not in his bones to learn in that abrupt manner. 
It was necessary to go to him and first of all realise that any such comment as 
Agriculture is higgledy-piggledy ” was bcvside the question ; it was necessary to 
recognise at the Ijeginuing that to one coming out from England the first impression 
native agriculture would be certainly an ignorant one, and then it \vas necessary 
to learn what was the truth about it, and that could only be done by going amongst 
the people themsehes. He had learned to appreciate negro agriculture and how 
it .should be dealt with by the men who were aide to do it. One of these was Mr. 
Palachc, who came from a hVench family of Haiti, and was a breeder of race horses, 
was interested in agriculture and found his true vocation in it, and he was a great 
friend of all the Creoles. He was an extraordinarily sympathetic and understanding 
jiian w’ith the negroes, talking their particular patois. Another friend of his was 
Mr. Walter Jekyll, a de\'oti‘e of gardening, who lived amongst the mountains in 
Jamaica and was thoroughly intimate with the negroes and spoke of how the negroes 
had shown him why they planted a thing here or there and so on — they had a 
fund of indigenous art. It was necessary to start with what the negro knew and 
iJien make suggestions to help him. In Jamaica there were sixteem thoroughly 
<.apablc instructors. Mr. Arnett was a senior instructor, and what he said about 
the enormous improvement of negro cultivation might be thoroughly relied upon. 

1'hey had got over loafing and dilettantism and a real work was being done, a 
work which he did not think was being done anywhere else. Another matter was 
th<i question of co-operaf ion. Many years ago Mr. Deinercado was intensely 
interested in this question. Being a merchant Iu‘ was anxious to obtain uniform 
grades of coffee properly cured, and the Agricultural Scx'iety and himself tried to 
found small co-operative societies to \vhich tin* natives could bring their berries 
before they were cured. That method had been one of great difficulty in Jamaica 
and very little progress had been made. The Jamaica smallholder, as a rule, 
and still more his wile, had a great idea of marketing and driving a bargain ; 
thqy went to the market with their little sample and went from buyer to buyer 
and would not mix up their samples with anybody else's. It was difficult to 
get them to believe that, if they put in a certain quantity of berries, when the 
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division came about they would get their fair share, ^ The Jansuwca Society had 
always desired to establish co-oparative production and curing, but with very little 
result. Some success had been achieved in introducing some mea^ui© of co-operation 
through loan banks, and there was now a fairly vigorous institution 6f co-operatiVe 
loan banks in Jamaica, which had to be established not by argument but by practical 
methods. A hurricane occurred in 1903 and it was found necessary, in order to 
enable the small producers of bananas to re-establish their cultivation, to make 
them loans, and loans to the amount of nearly ^^30,000 were made in order to get 
a banana crop on the ground again. The loans were repaid but he (the speaker) 
had made it a condition that those who topk loans must put their property on the 
register of title. On the next occasion, when a hurricane occurred, he again said loans 
would be made and the negroes then knowing their value were keen to have them. 
There was a great demand for loans and the security was good. He told them he 
would only make loans if they would make a local co-operative loan bank and 
take up shares progressively year by year. A practical scheme was developed and 
the Agricultural Loan Bank had now established a number of brandies which were 
working fairly well. That was the only way of dealing with the African, whom 
Nature and man had conspired to make an extremely cautious person, or he would 
not have survived at all. It had been said that there was a great risk in depending 
on one crop— like the ground nut, for instance — ^and that was perfectly true. The 
population of Jamaica depended largely on bananas, which dependence was bad. 
but it was worse to have the whole population of an island or a country depending 
on an estate crop like sugar. I'he negro not only grew bananas and coffee for export, 
but also grew his own food. It was a dangerous thing to wt‘aii au African population 
from the habit of growing theirownfo<Kl and make them dept^ndent on export crops. 
It was important to maintain the custom of growing food supplies and help to make 
the food supply efficient, and then staples might hv grown for export. Great 
Britain had gone a long way from growing its own food and was dependent on 
trade, but Africa was a long distance from that. The growing of food by the 
negro was negro agriculture, and that was the work that they were trying to improve 
in Jamaica. In Uganda a great deal of labour had been diverted from food 
production to cotton growing. The Government became afraid that there might 
be a famine and had to take special means to insist on land bcmig put into cultivation 
again for foodstuffs. He had been very much interested in what Mr. Hutchison 
said in contributing to the elucidation of the subject, and also in the remarks 
made by Dr. Dalziel. On the very intractable soil in West Africa it was greatly 
tp the credit of the African people that they had found a system of food cultivation 
which enabled them to maintain themselves upon it. That was primd facie evidence 
that African cultivation was not so foolish as it might appciir to Europeans. West 
African negroes were not cattle people and did not know much about cows, althougli 
they were in Jamaica fond of horses and good at breeding mules and donkeys. 
They did not drink milk. The Jamaica Society had largely increased the keeping 
of small stock. Cows and pigs had to be tethered out. It had been possible to 
utilise the manure, thereby rendering it unnecessary to continue to change the 
ground. The negroes had come to understand what could be done in Jamaica. 
Unquestionably the improvem'&it of negro agriculture must imply that the family 
plot must remain stable, with a fixity of tenure. Even in the African tribal system 
particular grounds remained in families, and in South Africa they had definitely 
attempted to encroach upon the communal systems by giving the land under particular 
cemditions to persons who would cultivate it, and a leasehold rifle was given to 
people as long as they cultivated. The effect of building up a system of stable 
agriculture necessarily implied a fixitj^ of tenure because the manure had to be 
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kept going coxitiiiuously. It meant the cessation of the habit of wandering 
enltivation and an extension of individual property. 

A hearty vote of thanks having been accorded to the Ifcturer, the imeting 
terminated. 


OBITUARY. 


fnoMAS Holmi.s Hlakksi.ky, M.A., M Inst.f'.H. Mr. T. II. Hlakcsiex , who 
died at his London liome on February J3th. cit the age of 81. had betm a meinln r 
of the Society for exactly iilty years, having joined as a Life l‘'(*llow in i87<). Born 
in 1847, he was the second son of the Very Rev, J W. Blakt'shy, Dean of Lincoln, 
and was educated a1 ('harterhouse and King’s College, Cambridge, where h<* 
graduated as a WranghT in Soon after leaving Cambndg(‘ he accepted 

an appointment under the Ceylon Cxovc^rnment as an irrigation engineer, and 
during his resideiua' in ('ey Ion made a study of the mins of Sigiri, of which he 
contributed an accourll to the Royal Asiatic Society in 1873, and also discovered 
the existence of a large mass of meteoric iron by the local effect tm the magnetic 
declination. His real bent was in the direction of physical science, and in this 
field he is to be <Teditcd witii a number of important researches. He improved 
the* methods of d(‘fining and measuring the properties of optical instruments, 
and invented new forms of lens<‘s and spectroscopes. His work in electricity 
included researches on alternating currents and allied problems connected with 
telegraph cables and (dectrical power transmission. In 1885 he was appointed 
instructor in physics and mathematics at the Royal Naval College, (ireenwich, 
and this fortunate. appointment, which he owed to Professor W. T>. Nixen, F.R.S., 
provided him with the necessary facilities for carrying out experimental and 
research work, Blakeslev’s studies on the subject of alternating currents were 
first published in the Klrciriciayi, and his famous work tuititled “ Papers on 
Alternating Currents for the use of Students and Engineers appeared in 1885, 
The book ran into four editions and was also published in (iermany, France and 
Russia. 

Important as wen* Jiis contributions to the solution of electrical problems, 
Blakesley himself regarded the reform of the teaching of geometrical optics to 
ha\'e been the main achievement of his life. In 1897 he read a paper before the 
Physical Society, in which he explained the principles of his proposed reforms, 
and published a more c(miplete account in his book entitled “ (k'ometrical Optics," 
which appeared in 1903. He also contributed to the same Society a description 
of a new barometer, calliMl the " Amphisbaena," and an important paper on 
" l^ogarithmic Lattice-works." His synthetic spectroscope which superimposes 
three homogeneous portions of the spectrum upon each other, is a beautiful 
instrument, an example of which was presented by the Mercers’ Company, of 
which Blakesley was Master in 1902 and 190J, to the Finsbury Technical C'ollege. 

Blakesley remained at tlic Royal Naxal College until 1904. and even in recent 
years continued his studies in optics and lattice- works, though oxving to failing 
health he was unable to put them into shape for publication. For a number of 
years he was honorary secretary of the Physical Society, xvhere his happy and 
kindly disposition was a potent influence in promoting goiKl lelations between 
.Scientific and industrial physicists. 
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GENERAL NOTES. 


Competition for the Design of a Sign to Denote Piii ROL Filling Stations 
\ND Garages. — great step forward in the preservation of the amenities of roads 
throughout the country lias now been made possible. Powers have been granted 
by Parliament to County Councils and Borough Councils to make by-laws for 
regulating the appearance of petrol stations. It is hoped that something better 
than the untidy filling stations that are so often to be seen will be the result. In 
this connection the Home Secretary has appointed a Committee to consider among 
other things the question of the exhibition of advertisements on petrol filling 
stations. The Royal Institute of British Architects have been asked to arrang^ 
for a competition among architects and other artists for a tli'sign for a nationa^ 
sign that will denote filling stations, and a sum of /roo has been allocated ior\ 
the purpose of providing prizes. Particulars and conditions of the competition \ 
can be obtained on application to the Secretary. The Royal Institute of Britisli 
Architects, q, Conduit Street, W.j. 

Travelling Scholarships In Sanitary Scienci. and Munich'AL 
Engineering.- “The Chadwick Trustees invite applications for two travelling 
scholarships of ;f400 a year each, tenable for one year, to bt‘ awarded next July : 
one scholarship to be in Samtar>’ Science and the other in Municipal EnginetTing. 
The object of the scholarships is to enable the hokh^rs to trawl abroad to stud> . 
either generally or in some particular aspect, the methods adopted in different 
countries for the prevention of disease and the iinprov'ement of public health, 
or the sanitary administration and (*ngineering applied in iirl)an or rural areas. 
Candidates must be British subjects, between 25 aiul jo \(‘ars of age, who ha\’e 
graduated in a British University or who can produce evidence of attainments 
or of intellectual equipment proving them to be capable of methodical stud)' 
and research. A candidate, prior to appointment, must submit for the approval 
of the Trustees a scheme of study which h(‘. would be prepared to undertake and 
the itinerary he would propose to follow. Applications sliould be made by lettei* 
before March 25th, iqaq, to the Clerk of the Chadwick 'frustees at 204, Abbe)^ 
House, We.stminster, S.W.j, stating name, qualitications. age, and proposed object 
of study or research, accompanied by copies of testimonials and es idence of previous 
work undertaken or published. 

Department of Scientific and Industrial Rkseakch. Radio Research. 
Special Report No. 6. — An Investigation of a Rotating Radio Beacon.- 
This report describes experiments carried out on a radio beacon transmitter, the 
aerial system of which consists of a rotating loop or frame coil. After an initial 
calibration of the beacon a series of tests was carried out in various ships under 
actual sea-going conditions, in order to establish the reliability of this system of 
radio direction finding as an aid to marine navigation. In these tests the accuracy 
of the wireless bearings obtained from the beacon was measured at various distances, 
and the range of the beacon for reliable working was Jiscertained. The night 
errors which were encountered at the longer distances were studied in more detail 
at various fixed positions chosen to show the effect of transmisfiioii over sea and 
land respectively. In the latter part of the investigation a direct comparison 
was made both at sea and on land between the bearings observed on the rotating 
beacon and those obtainable w^ith a tlirection finder used in the ordinary manner. 
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As a result of such experiments it is shown in the report that the rotating loop 
beacon can give reliable bearings of the same order of accuracy and at similar 
ranges as those obtainable with other systems of wireless direction finding under 
the most favourable .conditions. A great advantage possessed by the rotating 
beacon system is that it requires only an ordinary wireless receiver and a suitable 
watch to enable a ship to take bearings, and that the method overcomes certain 
disadvantages met with when using direction finders on board ship, particularly 
in the case of small ships. It is, therefore, likely that this system will prove of 
considerable value in the application of wireless to marine navigation. The 
report, which contains six illustrations in the text and seven plates, can be obtained, 
price 25 . (postage extra) from H.M. Stationery Office. Adastral House, Kingsway, 
W.C,2, or through any bookseller. 

Dkpartmknt of Scienufu \xi) Indusihiai. Kfsfakch.' Enginelking 
Keskakch. Special Report No. 3. The Causes of Ilmluke ok Wrought Ikon 
Chains.- -Many cases have been encountered in practice in which wrought iron 
chains liave failed under circumstances where such factors as gross overloading or 
defective material could be excluded. The pre.sent ri^porl tlescribes an inx estigation 
whicli has been conducted at the National Physical LaV>oratory with the object oi 
determining the conditions undiT u hich wrought iron chains become liable to sudden 
failure in a manner usually associated with brittle matlTial^. The desirability ol 
periodical annealing as a restorative treatment has also been iiu estigated . ICxpen- 
ineiils on chains taken from servict* of known history, together with a large numbiT* 
of laboratory experiments, have shown tliat the main cause of deterioration in 
service of wrought iron chains is tht* production on the links of a. hardene<l skin by 
repeated small impacts. These impacts are received in the moxement of link on 
link, hammering on the ground, rattling through ha\\s(‘ pipes and similar actions. 
The existence of this thin lirittle skin renders the cliain link extremely liable I0 
sudden failure under c[uite small stresse.s. The application of bending forces, 
particularly those due to shock, produces in the hanlened skin a crack ol such a shape 
that great stress concentrations occur at its root, and conse<juentIy the crack pa.sses 
on through the entire section of tht' link with the absorption of very little energy. 
Annealing a'*' a dull reil heat causes recrystalhsation and sottening of the hardene<l 
skin, thus restoring the link to its normal ductile state. Normalising from 1 ,000^ C. 
produces the same result. The relative merits of annealing and normalising are 
fully discussed. The Report, a Royal octavo volume containing 107 pages and 01 
illustrations, may be obtained, price 7s. (kI. net (postage extra), from H.M. Stationery 
Office, Adastral House, Kingsway. W.C.2, or through any bookseller. 


MEBTINOS OP OTHBR SOCIETIES 
DURINO THE ENSUING WEEK. 

Monday, March 4. .Aeronautical Society, at the Insiitu- 
tioo of Electrical Enpneers, Savoy Place, W.('. 
6 ,%q p.m. Group-Captain H. M. Cave- Hi owne-t'avf, 
“ Royal Air Force Far-East Flight.” 

.‘Vrchitects, Royal Institute of British, 9, Conduit Sm*^, 
W, 6 p.in. Dr. l.A;onard Hill, “ Modern Methods of 
Heatinni: and Ventilation." 

’ Chemical Industry, Society of, at Burlington House, 
W. S p.m. I, Prof. A. R. Ung, “ Recent Advances in 
the Chemistrv of Polysaccharides and Allied Com- 
pounds.’* a. Dr, F. W. Norris, ** Recent Researches 
of l^tous Substances.” 

lUeotrical EnginiSers, Institution of, Savoy Place, W.C. 
^ p.m. Di^ussion on “ Variable-Speed Alternating- 
Current Motors,” opened by Mr. E. J, Hunt. 

At the University, Edmund Street, Hiftningham. 
7 p.m Discussion on ” l‘he Anticipation* of Demand 


and the Hc«>n<>tiui‘. Selection, Provision .lud Layout 
ol IMant," with introductory palmers by Capt, M. 
Donaldson (Power Systems) and Mr, J, G. Hmes 
(Telephone .Systems), 

I'.ngineers, Society of, at Burlington House, W. 6 p.m. 
Mr. H. R, Lordly, " The Waterproottng <if Concrete 


Fanners’ Club, at the Whitehall Rooms, Nofthvunberland 
.Avenue, S.W. 4 p,iu. Sir John Hussxill, ” Farming 
m Australasia : its Hearing on British Famiiug.” 
Geographical Society, at the Aeolian Hall, New Bond 
Street, W. 8.50 p.m. Mrs. Gordon-Galliexi, Mr, 1 . W . 
Cornwall and Mr. Colin C, Rose, ” The Kalamb«> Falls, 
Northern Rhodesia.” 


Royal Institution, at, All»emarlo Street, V\ . 5 p.m. 
(l^neral Meeting, 


Surveyors’ Institution, u, Great George Street, S.V\’. 
« p.m. Mr. P. L. Thompson,” Recent DeN-elopments 
in ’Tovni Planning.” 
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Vic(^ Institute, M the CentoJ HaJl, Wostmlustet. 
S,W* 4*50 ptin* A, R, Short. ** Recent LiterAturi^ 
(jmceming the Origin of sjjecte"*' Uterature 

University of I^don, at College. Strand W C 

f Steed, 

wemomey in Central Europe.” (Lecture II.) 

M the Houghton Street, 

ol 

Ifh sis^sX'-disL^riu;;^^^^ *“ 

^ College Hospital Medical Soluxil, Gower 
- P “* . A. Maitland Ramsav. 

The Eye m General Medicine.” (Lecture 1.' 

' "‘‘it the^IS'ii’' Fntdnpers, InstituUon of, 

at the Rgy^ SMiety of Arts, AdelphI, W.C. y.45 p.i„’ 

^kdVdRV’’?"'”™' 

Civil EnidMerB, Institution oi. Great Ocorw Street 

•' Impact in' 

Ret^^f *'2' particular reference to the 
Report crt the Bridge Stress Conunittee.” 

^'5l"vS5ut!w!i;'.‘“8‘o pl'r 

^“stafnd*' ''““'lalmi'. at Australia Housi-, 

John H, aStirk 
American Travel and Transport ” 
Albemarle Street, W. ^15 p ni 

■(SJiiivn'"'"'"" 

0/ I-ondon, at the Institution of Electrical 
flace, Victoria Embankment, W C 

At King|s College. Strand, W.r. 5,10 nm PiT^f 
fiCt’'‘“cWn.‘' ' M ApplKation o( 

(Srei'v^iT 

At University College, Cower Street, W.C. 5 ,o p m 
l^ture on The Current W'ork of the Biometric 
and Eugenics Laboratories.” (U'cture VI ) 

"Saasute;; 'it 

wlterfn^Mifrlafch^^^ the Wction of AddS 

W. S.30 pm 

„.WeiL‘fc‘S1?”- 

Institution of. at 

Westxruiister, S.W. 7 p.m. Dr B I 
I Ihsssication of Vegetable Material ” * ' 

, , «■ B^^tai^^nare. 

‘*’® PKmmtmn of, at Burling. 
^ W. 4.30 p.m. Lecture by’ Mr. R f? 



Hg-g-g-.-^ « P - Svyatopolk Miraky, " Contem- 
MacKify .”- 4“P*' Gnroowt. “ CoinKajunting 

.<uSU lij 

"^.Se^L Gomr 
s Maitlaad RaMy« 

risfifittire TT 


Thursoav, March 7. .Aeronautical Society, at the Rovu 
^lety of Arts, Adelphi, W.C, 6,30p.m. Mr C N 
Lock, ” Airscrew Body InterfewSce:” * ’ 
Chemical ^^fty, Burlington House, W. 8pm 
I, Mr._ F. (jr. Mann, ” The Stability of Comolihh 
Metallic Salts.” a. \fr, A. B. Manning, ” The D^er 
Ration of Unsaturated and Ammatic Hvdtoeartw^I 
in Light Oils and Motor SpiritsTT^TSS^S? 

Studies of Electrolytic Polarisation. Part VII ’ 
Umplex Cyanides, (a) Silver.” 4. Mr. S. Glasstom- 
Studies of Electrolytic Polarisation, Part^^IIl' 
Complex Cyanides, (b) Coppe-r,*^* 

Electrical Engineers, Institution of, at Trinity College 

-tt'ph^'-t’ “’■• “Ficf^' 

L.C.C., The Geffrye Museum. Kiugsland Road I 

Weit, ” Modem Feed-Water Circuits” ^ • J- b.. 
IK, Chib, Manchester. 7.15 ,> r,. 

A. B. interbottom, ” Heat Insulation.” • 

h!?! iVnK'r^KK*®’ AsMciation, at the Fainters’ 
Hall, Little I nnity Lane, E.C. 7.30 p.m, Coiuinua- 
tion of Discussion of ” The Painting of Cement and 

of Bri'ush licIlrelSr* 

Royal institution, 21, Albemarle Street, W. 5.15 p m 

wai uhle”^ ■' a’ciTt 

Traiisiiort, Institute of, at the V.M.C.A. Kail, Newrastk . 

McClelland, ” Some 

Aspei ts of Stilling Rail Iravel.” 

Univer.sitv of I^ndon, at King’s College, Strand, V\ t 
5.3H p m. Mr. A. E. 7 wentyman, ” German Education' 
since the War.” (U*tture IVJ 
5.30 p.m. M Marcu Beza, ” Byzantine Influences on 
Roumanian Literature.” (Lecture I ) 

“^^hosloyakia.*’ (Lecture VlIJ.)- 
^d Culture ” Currents in Czechoslovak Art 

Torrington Square, W.t 

of^S.?Slav“-' aiiu.^'u"' “ 

At Univcreity CoUegv, Gower Street, W.t,. 3.,, p.m 

MorphS^Sy.-^^&’re'u 

wSefpiS: . Cou'Ltr1ryr„T’iuS? 

(in" fMiLif **■ " I^*»I“ Tommaseo '■ 

Metals, institute of, at the University, St. GeorceV 
Messrs.' i>. F. Ca^K 

Oi?°a* 5 id^ r^i Blectric Funaaoea.” 

^MancheSi';^'' Hall. 

Manchestei. 7,30 p.m. Mr. S. T. Kinsman. ” A few 

IW ** V. .^bmarte Streep W? 9 %. 

At ^^ty fo lleg. Gower StnM, W.C, 5 pjn. 

Stmt, W. 3 P.nji. 

MvMbriOnam fistnfior! 
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NOTICES. 


NEXT WEEK. 

WEDNE.SDAY, Makch ijth, at 8 p.m. (Ordinary Meeting.) R. P. G. 
Denman, A.M.I.E.E. (of the Science Mnseiim, South Kensington), “ Loud 
Speakers." Dr. William Henry Ecci.es, D.Sc., F.R.S., will preside. 


SHAW LECTURES. 

Monday, February 25th, 1929. Sir Thomas Morison Legge, C.B.E., 
M.D., late Senior Medical Inspector of Factories, delivered the second of his 
course of three lectures entitled, "Thirty Years’ Experience of Industrial 
Maladies (1898-1927)." 

The lectures will be published in the Journal during the summer recess. 


THE PRESERVATION OF ANCIENT COTTAGES. 

A general meeting, at which The Right Hon, J. Ramsay Macdonald, M.P., 
presided, of subscribers to the Fund for the Preservation of Ancient Cottages 
was held on Wednesday, February 27th. A resolution that the report of 
progress up to 31st December, 1928, which had been previously circulated, 
should be adopted, was proposed by the Chairman, and supported by Mr. 
G. K. Chesterton, Sir Charles Wakefield, Bt., C.B.E., Mr. H. Avray 
Tipping, F.S.A., and Lieut. -Col. Sir Arnold T. Wilson, K.C.I.E., C.S.I., 
C.M.G., D.S.O. At the conclusion of the meeting a vote of thanks to the 
Chairman was proposed by Sir George Sutton, Bt., Chairman of the Council, 
and carried unanimously. 

A full report of the meeting will be published in the Journal at an early date. 


423 



424 JOl'RNAL C)]^ THE ROYAL SOCIETY OF ARTS. Mar. 8, 1929 


THIRTEENTH ORDINARY MEETING. 

Wednesday, Fehruaky 27th, 1929. Dr. T.. A, Jordan, D.Sc., x\.R.C.S., 
in the Chair. 

A paper on “ East Indian ('opals and Damars ” was read by Mr. A. F. 
SuTKR. The paper and discussion will l)c published in the Journal dated 
April 26th. 


PROCEEDINGS OF THE SOCIETY. 

KLRVENTH ORDINARY MEETING. 

WkJ)NESDAY, FfBRDAKY TJlIl, 1929. 

Mr. H. V. Taylor, A.R.C.S., H.Sc., O.B.E., Commissioner of Horticulture^, 
Ministry (d Agriculture and Fisherit's, in tlu‘ Chair. 

riie following PapcT was read : - - 

THE STUDY OF THE ORDER OF Id.OWEKlXti AND POLLINATION 
OF FRUIT JM.OSSOMS APPLIFI) TO COMMERCIAL FRUIT (rKOWINti. 

By Cecil H. Hooper, F.L.S., M.k..\.(\, ICS.L, or Wvj*., Kenj. 

The object of this [)aper is to show that ol)servations of fruit blossoms and 
their insect visitors may be used as a guide in orchard jdanting and in the 
increase of the crt)p of fruit. 

It is granted that many things are necTssary in ord(‘r to st!('iire a good and 
profitable fruit crop ; one naturally 'tliinks of the need for luvalthy trees, 
efficient drainage, suitable soil, proper cultivation, freedom or protection 
from diseases and insect pests, kindly weather especially at blossoming time, 
and, lastly, a remunerative market. 

Botany, however, teaches us that the pollination of fruit is well worth 
careful and thoughtful study as without fertilisation fruit is not produced. 

By pollination is meant the trairsfcrcnce of jxdlcn grains from th(^ anthers 
to the stigmas ; the pollen grain there germinates, throwing out a pollen tube 
which travels through the style to fertilise the ovule, wliich then be('orn(\s a 
seed and around which the fleshy fruit forms. 

Agricultural and horticultural research has devoted much of its energy to 
explaining why many good practices which have been long in existence are 
right (liming, for example). Our forefathers planted orchards of mixed 
varieties, whether it was of apples or cherries, and kept bees ; recent research 
on fruit pollination has proved that both were good practices. 

The Arabs, certainly as far back as the time of Mahomet, cut pollen-bearing 
branches from tlic male date palms, carried them up the fruit-bearing trees 
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and tied them among the branches for the wind to distribute the pollen. The 
Turks must have long known that without a certain little wasp they could not 
get a crop of Smyrna figs. Probably neither the Arab nor the Turk would 
satisfy the botany examiner of London University as to his knowledge (jf fruit 
pollination, but observation and experience have taught each a great deal, 
and it has been left for recent years to explain tlu^ facts in botanical terms. 

In growing our common English fruits we get examples of wind and 
insect pollination ; s('lf and cross fertilization. 

Wind Pollination. 

('ol) and lilbert nuts and walnuts each produce dust like pollen which is 
carri(‘d by the wind to the female Ihnvers ; in each of th(‘se botanical observation 
has something to teach. 'J'o ensure a crop it is necessary that the pollen be 
shed at the time that the stigmas of the littk^ nut ilowers are receptive. The 
catkin-bearing branches must not hv. pruned ofl bidoo* the nut flowers are 
fertilised ; some varieties do not bear many catkins, and in some kinds the 
time of pollen shedding and of the nut ilower blossom do m^t syncronize, so 
that it may be advTantageous to have a few trees of another variety to assist 
tlie pollination. The late Mr. George Bunyard recommended planting an 
o('casional Cosford Cob through the nut plantation, it Ix^ing a variety that 
bears many catkins. JTofessor E. J. Wickson, of California University, has 
shown that for growing walnuts commercially it is advisable to inter-plant 
several varieties, as in some sorts the polkm is shed tor» early or too late for 
the female Jlowers on tlie same tree. In the garden of an uncle at Sheldwich, 
Kent, there were two walnut trees standing about ten yards apart ; one was 
a soft-shelled walnut, the other a hard-shelled walnut ; he kept an account 
of the yield, and in jo years the trees bore 340 bushels of nuts, which sold for 
£6g 8s. (besides some kept for the. house). I believe the good and regular 
yield was due to the fact that they werv diffenmt varieti(‘S and cross-pollinated 
one another efficiently. 

Insect Pollinated Fruits, 

The strmi'herry is pollinated both by wind and insects. Raspberries and 
Loganberries arc perfectly self-fruitful, lc., they mature fruit perfectly with 
pollen of the same plant, but they need insects to carry the pollen. If insects 
are excluded from the blossoms, the fruit is imperfect and deformed. Hive 
bees are very fond of raspberries, and undoubtedly increase the crop, and the 
raspberry is one of the best plants for hoiie}^ production. 

Gooseberries, red currants and black currants all mature fruit perfectly with 
pollen of the same plant, but their pollen is glutinous, like minute grains of 
boiled sago, which clings together and cannot be transported by the wind, so 
they are dependent on insects to carry it from the anthers to the stigmas. 
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Where a large acreage of gooseberries or black currants is grown,, there may 
not be sufficient wild insects to visit the blossoms, and growers find that by 
placing hives of bees in the plantations they get more fruit. 

Fruit Trees. 

In fruit trees profuse blossoming does not necessarily foretell a large crop ; 
weak trees sometimes flower excessively to the disadvantage of maturing 
fruit ; super-abundance of flowers apparently wastes energy. j 

In the case of apples, cherries, pears and plums it is found that the bldssoms 
are practically entirely dependent on insects for fertilization ; experiments 
show that wind carries very little of the pollen from flower to flower !\ In 
these fruits a new factor comes in, viz., that a large number of the varieties 
will not mature fruit when pollinated by pollen of the same variety. A new 
variety is originated as a seedling and is propagated by budding and grafting 
on other stocks ; consequently, the pollen is similar whether it comes from the 
same flower, the same tree, or another tree of the same variety, though it may 
be growing at a distance. 

Self -fertile or self -fruitful is a term applied to a variety that matures a 
considerable proportion of its blossoms into fruit with pollen of the same 
variety. 

Partially self-fruitful means that only a small pre^portion of the flowers 
will mature fruit with pollen of the same variety. 

Self-sterile is a term applied to varieties that will mature no fruit with their 
own pollen, or mature only perhaps one fruit in a thousand blossoms, which 
is for practical purposes self-sterile ; there are varieties, such as Cox's Orange 
Pippin, and Lane’s Prince Albert, w^hich in many trials have shown themselves 
to be self-sterile, although one flower out of 2,000 may eventually mature a 
fruit under glass after several years of trial. 

Of apples grown in the open about two-thirds of the varieties appear to be 
self-sterile, and no variety is sufficiently self-fruitful to plant profitably in a 
block alone. 

About half the varieties of pears are somewhat self- fruitful, but they are 
relatively less self-fruitful than apples. 

With plums, about half are more or less self-fruitful and half are self-sterile, 
or nearly so. 

Among cherries, Morello is perfectly self-fertile, Flemish and Kentish 
preserving cherries and May Duke are to a small extent self-fertile, but the 
sweet cherry varieties are all either absolutely self-sterile, or self-fruitful to 
the extent of only one or two per cent. It is consequently not surprising that 
there are cherry orchards which year by year crop badly, especially as 
some varieties of cherry are inter-sterile, i.e., will not mature fruit with 
pollen of the other variety. 

As cross-pollination is shown to be beneficial in increasing the crop, it is 
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necessary to ascertain that the varieties which it is proposed to plant together 
flower at about the same time ; one should avoid planting early flowering with 
late flowering, unless there is a mid-season flowering variety which will pollinate 
both. 

It may be stated that, provided the two varieties are in flower at the same 
time, the pollen of one variety is as good in the production of fruit as is another : 
in the U.S.A. in experiments with apples some varieties are found to cross- 
pollinate better than others ; personally, I believe there is a difference (especially 
in some of the shyer bearing varieties) and that a variety may bear more fruit 
with one kind of pollen than with that of another. I think this may be 
more the case with fruit grown in the open than that grown in the more 
comfortable glass house*. 

It is interesting to And that different varieties of the various fruits flower 
in a definite order in the same way as the flowers of the countryside, where the 
snowdrop is foDowed by the aconite, the crocus by the hazel, lesser celandine 
by the coltsfoot, almond by wood anemone, and so forth ; in like manner the 
different varieties of pear, plum, apple and cherry flower in fairly regular 
succession. In former days orchards were planted with a large number of 
A'aricties which mutually cross-pollinated one another, but in wishing to lessen 
the number of varieties and in order to grow a large quantity of a remunerative 
variety, some orchards have been planted with one variety only, or with two 
varieties that do not flower at the same time or, in the case of some cherr}^ 
orchards, with varieties that do not cross-pollinate. 

Careful records of the order of flowering of apples, pears and plums have 
been kept at six or eight observation stations in Australia for several years 
and these records correspond fairly nearly with those kept in England ; thus 
Black Diamond plum flowers early and Pond's Seedling late ; in pears. Brock- 
worth Park flowers the earliest with Keiffer's Hybrid, whilst Williams s Bon 
Chretien, Marie Louise, Glou Morceau and Beurre Capiaumont flower late, 
showing that the order of blossoming in Australia closely resembles that in 
England. In Australia many more English varieties of apples, pears, plums 
and cherries are grown than in Canada and the U.S.A.; one wonders why 
European varieties of apples should thrive better in Australia than thej' 
do in America; very few American varieties of apple succeed in England. 


Pears. 

Pears are of special interest in the history of research in fruit pollination, as 
it was in 1890 that Mr. M. B. Waite was asked by the Department of Agriculture 
of the U.S.A. to investigate the cause of unfruitfulness of an orchard of 22,000 
Williamses Bon Chr^ien trees which, although planted fifteen years and healthy, 
liardly yielded any fruit. In this orchard it happened that three trees of 
different varieties had been planted by mistake ambng the Williams (two Clapp s 
Favourite and one Buff am). In the neighbourhood of these three trees the 
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Williams were very productive, bearing down the branches to the ground with 
the weight of the fruit. His previous experiments led Mr, Waite to believe 
that this limited and local abundance was caused by cross-fertilisation from 
the other trees, and this view was fully confirmed by all his subsequent 
experiments. I had an example of the importance of pollination in pear, 
though on a very small scale, when fruit farming at Swanley, Kent ; I planted 
48 Pitmaston Duchess trees in an apple orchard on flat land rather lowi ; 
although for four years they flowered well, they did not mature a single fruit. 
I therefore had them taken up and replanted them on a hill side about a quarter 
of a mile away in a plantation of pears of different sorts and placed a hive of 
bees amongst them ; the trees then bore weU. \ 

In my own experiments 1 have found the following varieties more or less\ 
self-fruitful: — Conference, Dr. Jules Guyot, Chalk, Beurre d’Amanlis, Swan’s. 
Egg, Colmar d’ete, Duchesse d’Augoulcme, Marguerite Marillat, Winter 
Windsor, Jargonelle, Souvenir du Congres, Beurre Jean van (icert, Beurre Diel, 
Durondeau, Petite Marguerite, Blickling and Gloii Morceau. Only one fruit 
from each has matured with me out of many trials with l^itmaston, Williams 
and Doyenne du Comice. No fruit matured in my trials with own pollen 
from Clapp’s Favourite, Fertility, Emile d’Heyst or Catillac. 

At the Royal Horticultural Society’s Gardens, at W'isley, Mr. Chittenden 
and Mr. Rawes have experimented to a considerable ext(‘nt on the pollination 
of pears as well as of apples and plums; in a recent k‘tter Mr. Chittenden 
gave me the names of fifty-two varieties that had been found to be self-fertile- 
to a greater or lesser extent under gla.ss, and of forty-four that had not so 
far matured fruit with pollen of the same variety. 

In pears some of the best varieties arc shy bearers. Last year I tried twenty- 
six different kinds of pollen with Doyenne du Comice l)ut only from six of 
these did fruit mature ; these were from pollen of H(*ssle, Triomphe de Vienne, 
Fertility, Gregoire Bourdillon and Madame Lye Baltet ; but another yc^ar 
many of the other varieties which failed might mature good fruit. 

Careful observations in successful and unsuccessful pear plantations might 
yield many facts and suggestions which might be checked by pollination trials. 

Among successful pollination results were : — Clapp’s L'avourite with Con- 
ference ; Dr, Jules Guyot with Clapp’s Favourite, Roosevelt ; Fertility with 
Conference ; Durondeau with Fertility ; General TodJeben with Conference ; 
Vicar of Winkfield with Winter Cresanne ; Williams’s Bon Chretien with 
Clapp’s Favourite, Winter Cresanne or Fertility ; Pitmaston with Conference 
or Williams’s Bon Chretien ; Uvedalc's St. Germain with Marie Louise^; 
Catillac with Fertility or Uvcdale's St. Germain. 

Apples. 

Although a considerable proportion of apples arc gradually being shown 
to be mote or less self-fruitful (under glass, varying from 7% down to o.2^/o). 



Mar. S, 1929 JOURNAL OF THE ROYAL S(X;iETY OF ARTS. 429 
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Approximate order of flowering of Pears. 


yet all experimenters agree that no single variety can be advantageously 
planted alone and that all varieties yield more if intcrplanted with one or more 
varieties in flower at the same time. Even the most self-fruitful variety will 
yield three or four times the crop with other varieties than if planted alone. 
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In 1910 I placed three paper bags over unopened blossoms on trees of 63 
different varieties of apple, with the following results:—!, with insects 
excluded only “ Irish Peach ” matured fruit 2. flowers pollinated with own 
pollen, eleven varieties matured fruit ; 3. flowers pollinated with a different 
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pollen, fortyreight varieties matured fruit. These were single trials in each 
case, but my experience since is that this gives a fairly correct idea of apple 
pollination in the open air. Among the varieties found most self-fruitful 
are ’.—Stirling Castle ; Rev. W. Wilks ; Golden Spire ; Irish Peach ; Christmas 
Pearmain ; Baumann’s Red Winter Reinette ; Ben’s Red ; Miller’s Seedling ; 
Lord Derby ; Wlhte Transj)aront and Tower of (Tlanhs, hut with many 
trials I have never persuaded Cox’s Orange or l.ane’s Prinr(' Albert to mature 
fruit with their own pollens. 

Where a variety has been ]>lanted alom* m block, it is recommended to 
re-graft or replace one tree in eight with a <hflerent \'ariet\' dowering about 
the same tim(‘ ; Bramley’s Sc^edliiig is found to be* a s|)('cially good variety 
with which to re-graft. ICacli third tree in each third mw ol a diffcTent variety 
is considered th(‘ minimum jjroportion for a polk^nising variety 

In planting a Jiew orchard it is advisable to plant not more than tw(^ or three 
rows of one variety and then alternate with another variety. 

Experience and experiment show the* following to be good varieties to plant 
together, though other combinations may succc'i d ('(jiially well : Cox’s Orange 
with Worcester ; Bramlev with Lane's ; Nt‘wton witli Lord Derby ; Blenheim 
with Newton ; l£arly Victoria with (h'enadier ; B(*auty of Bath with Allingtoti ; 
James Grieve with Cox’s Orange ; GladstoiU' with ('ox's Orange or Worce.ster. 
In many trials I have found Cox's Orange to Ix' a good polleniser . the crosses 
have almost always taken and matured fruit. 

PriiMs. 

Idums are grouped according to pollination experimenls into three classes 
1. those that arc considerably self-fruitful ; 2. those that are absolutely or 
very nearly self-sterile ; and 3. a few that are partially or slightly self-fruitful. 
The most self-fruitful group includes : — Pershore ^’cllow Egg, Pershore l^urple, 
Victoria, (Jzar, Denniston's Superb, Monarch, Shepherd's Bullace, Kentish 
Bush, Early I'ransparent, Prince of Wales. Bradley’s King of Damsons and 
Gisborne. 

The partially self-fruitful varieties include: --Rivers’ Early ih'olific, l^arly 
Orleans, Cox’s Irinpcror, Prince Knglebert and Belgian Ihirple, whilst the 
self-sterile varieties include : - Pond’s Seedling, Greengage, J eherson, Bryan.ston, 
Late Orange, President and Coe's Golden Drop. 

Of the self-fruitful varieties Pershore Yellow l^gg plum fruits perfectly in 
Worcestershire without other variety, and yields as heavily as potatoes, but 
all the other kinds yield more heavily if pollinated with jiollen of another 
variety. 

Some suggestions based on pollination cxjx'riments and orchard practice 
may be found useful. Rivers’ Early Prolific crops well with Prince of Wales, 
("zar or Monarch ; Pond’s Seedling with Czar, Kcntisli Bush or Belle de Louvain ; 
Belle de Louvain with Czar or Kentish Bush ; Monarch with Rivers’ Early 
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Prolific or Prince of Wales ; President with Czar ; Victoria with Czar ; Oullin’s 
Golden Gage with Pershore Purple. 

For the three specially shy bearing kinds Mr. M. B. Crane of the John Innes 
Horticultural IniStitution tells me that for Coe’s Golden Drop he has found 


Approximate order of flowering of Plirtfis. 
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Pond's Seedling, Rivers’ Early Prolific and Monarch to be good pollenizers ; 
for Greengage he has found Pershore Yellow Egg, Pond’s Seedling, Czar, Early 
Orleans or Bradley’s King of Damsons to be good pollenizers and for Bryanston 
Gage, Rivers* Early Prolific. At Wye there is a fruit garden of several acres 
enclosed by a circular wall about nine feet high ; on this wall are trained trees 
of different varieties of plums, and there are three hives of bees in the garden. 
These shy bearing plums all fruit here almost as plentifully and regularly as 
the Victoria. 

Mr. Crane finds that: — (i) President, Late Orange, Cambridge gage are 
inter-sterile: also (2) Coe’s Golden Drop and Jefferson, so these sexeral 
sorts are unsuited to plant together alone for cross-pollination. 

Cherries. 

The Agricultural College of Wageningen, Holland, has just published a 
pamphlet on cherry pollination which ends with the following advice to chcrr\^ 
growers : 

X. In planting an orchard, plant two or more varieties in such a way that 
<*v'ery tree of one variety has a tree of another sort next to it on one side at least. 

2. Keep a good number of hive bees in the cherry orchard during the 
blossoming period. 

In 1913 Mr. V. R. (Gardner, of the C)regon Agricultural College Experiment 
Station, published a bulletin showing that different crosses in cherries gave 
different yields ; besides showing that sweet cherries w’ere in general absolutely 
self-sterile, he proved that the three chief varieties, Bing, Lambert and Napoleon 
were inter-sterile, i.e., would not cross-pollinate each other. Investigations 
in England at Merton and Wye have shown that most of the sweet cherries 
are absolutely self-sterile, or if at all self-fruitful only to the extent of about 
one per cent., which does not help much towards a crop ; cross pollination is 
therefore of very groat importance in sweet cherries. 

The Duke cherries are slightly self-fruitful and appear to be best pollinated 
by other Duke varieties and by Morello. Flemish and Kentish Red preser\dng 
cherries are somewhat self-fruitful, but need cross-pollination. There is a 
plantation of Flemish cherries near Ramsgate which has been inter-planted 
with Kentish Red ; the crop is generally good and regular, so this seems to be 
a good practice. The Morello cherry is perfectly self-fruitful ; nothing is gained 
by cross-pollination ; this is the only cherry that can be safely planted alone. 

Mr. M. B. Crane, at the John Innes Horticultural Institution, in his 
valuable investigations has found that among the varieties grown in 
England there are groups of cherries that are inter-sterile, and that one should 
avoid planting them together alone. These are : — i. Early Rivers, Knight’s 
Early Black, Bedfordshire Prolific, Black Tartarian and Black Eagle. 2. 
Frogmore, Waterloo, Guigne de Winkler and Bigarreau de Schrecken. 3, 
Napokon and Emperor Francis. 
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AP ^aOXIMATt ORDER or FLOWERI N& or CH ERRIES 

AT MA» D6TONE IN 1928. 
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Early Rivers being the most profitable cherry has scjmetimes been planted 
alone in large quantities, when it is found that the inside trees bear very little 
fruit. Some growers (Sir Walter Berry at Selling, Mr. A. J. Thomas at 
Rodmersham, and Mr. H. Stevens at Wye) have each found that a variety 



;hn\vinff results of cross-pollination of Cherries. 
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I have made a table collected from the results of experiments and orchard 
observation from several sources which I hope may act as a guide in choosing 
varieties suitable to plant together. , 

The most productive cherry orchards I know are planted with several varieties, 
and bees are kept in the orchards. If one cannot manage to have one hive 
per acre, have a hive to five acres. It will be found to be far better than 
having none. 

An excellent bulletin on “Pollination and Growing of the Cherry" by 
E. Schuster was published in 1925 by the Oregon Agricultural College 
Exjxjriment Station. 

fxsECT Visitors to Fruit Blossoms. 

I had hoped this evening to devote a good deal of time to the insect visitors 
but the length of the paper docs not allow it. 

There are a great many different kinds of insects that visit fruit blossoms, 
especially the apple. 

For several years I made brief notes of those T noticed and added up their 
numbers, w^hich are given in the attached table. I am glad to say since I 
made my observations as a mere naturalist. Mr. J. Fox Wilson, as a trained 
entomologist, has made a far more complete list at the Royal Horticultural 
Society's Gardens, at Wisley, Surrey, and I would refer anyone interested in 
the subject to his well-illustrated report in the Journal of the Royal Horticultural 
Society for 1926. 

Mr. Fox Wilson’s and my records differ in some w^ays. The Royal Horticul- 
tural Society’s gardens are surrounded by common and woods ; there was not 
a large acreage of fruit, and the nearest hive of bees was about three-quarters 
of a mile distant, so wild insects were very numerous and hive bees not so 
numerous. At Wye there is a considerable acreage of cherry, apple and other 
fruits, and a good many hives of bees are kept ; the surrounding land is arabk‘ 
land and sheep pasture, which are not very favourable habitats for pollinating 
insects. 

All entomologists who have studied the subject of fruit pollination agree 
that the bee family, owing to the structure of the insects and their habit of 
keeping to one kind of flower on a journey, are by far the best fniit pollenizers 

all insects. 

The bumble bees and the small wild bees do splendid w^ork, but they are 
out of human control and cannot be increased in number. With high cultiva- 
tion wire fences replace hedgerows ; so that the banks and woods where the 
wild bees make their home decrease in area ; thus the hive bee relatively 
increase's in value. 

Where there are large blocks of fruit the pollination by insects is out of 
proportion to the capacity of the local wild insects, and it is therefore of great 
value to place hives of bees in different parts so as to have them near the bljick 
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NUMBERS OF DIFFERENT KINDS OF INSECTS VISITING FRUIT BLOSSOMS. 



Recorded by C.U, Hoo^rr nt Kmt. 


ciUTants and cherrios and other fruit to carry pollen when the weather is 
suitable. 

The American fruit growers keep bce» extensively h^r the fertilization of tlie 
blossoms rather than for the honey. In England one finds that many of the 
most painstaking and successful fruit growlers keep bees with the object of 
increasing their crops. 

It is advisable to distribute the hives rather than to have them all in one 
spot, the ideal arrangement being one hive to each acre of fruit. 

It may be found practicable to take hiv^es to fruit plantations just before 
blossoming time, and afterwards to remove them to where there is more 
diversity of flowers, in the same way that hives of bees are taken to the heather 
moors. I have for three years taken out a hive to a cherry orchard just before 
blossoming time, and brought it home after flowering w^as over, with satisfactory 
results. 

It is said that bees fly from their hives against the direction of the wind and 
have it with them when returning laden with pollen and nectar, so that it 
may be advisable for hives to face the direction of the prevailing wind. 
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It is important to have the bees in the hive strong and in large numbers 
ready for their work in the eaiiy spring, the bees should, therefore, be left with 
sufficient food in the autumn for the winter, and will be benefited by being 
given S5^up in early spring. 

There are three ways of managing the bees on a fruit farm : — (i) For the 

owner to look after them ; he may not have time or may not like bees, so (2) 
he can get one of his men to look after them, giving liim a little higher wage ; 
(3) he can allow a bee-keeper to keep his hives in his orc hards or even pay hiin' 
say, 5s. a hive, for the use of his bees for his fruit. j 

I asked Messrs. Chivers & Sons, of Histon, Cambridge, their opinion abcYt 
bees, and Mr. H. J. Chivers very kindly replied : “1 am afraid that, unlike 
our American friends, we are unable to state very definitely the effect of be(\s 
on the pollination of fruit. I'o our minds, it entirely d( pends on the type of 
weather just before and during the flowering of the fruit as to whether the bees 
are actually a great deal of good or not. Howev(*r, as we keep about 500 
stocks of bees, you will realise that we do believe in thc'm. ’ 

Conclusion. 

To summarise this paper, the points 1 wish to emphasise are, that if there 
are not sufficient wild insects, especially bumble bees and the small wild bees, 
in the neighbourhood to })ollinate the crop efficiently, persuade someone to 
bring his hives of bees to your plantation and have' the fioiu'v he gets as Ins 
reward. 

2. In planting a plantation or orchard of fruit tref‘s ciioosi' two or more 
varieties that flower about the same time, avoiding ])lanting together varieties 
of cherries that arc inter-sterile. 

3. Where trees of one variety have been plantt‘d in large numbers intcr-}>lant 
or re-graft one tree in nine with another variety in order to get cross-pollination. 

Finally, I have to thank Mr. 1 C I. Neame and Mr. H. Stevens for allowing 
me the run of their farms in which to make (‘xperinients, and answering 
many questions, also Mr. H. S. J^ivers and Mr E A. Bunyard for making 
records of the order of flowering ; 1 thank Mr. F. J . Chittenden, Director of and 
Mr. A. N. Rawes, Experimenter of the Royal Horticultural Society’s Gardens, 
also Mr. M. B. Crane for much of the information included in this paper, also 
Mr. F. Edenden, of Wye, who made most of the lantern slides. 


DISCUSSION. 

'i'HK Ch viRMAN, ill Opening tlie discussion, remarked tliat tht* side of the subject 
in which lie had been more particularly interested was that of the effect of the 
weather on the growing of fruit ; and illustrated his remarks by means of a lantern 
slide of a pear blossom, showing how unfavourable weather ad\ersely affected 
the germination and growth ol the pollen grain. 
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Mr. G. Fox Wilson (Royal Horticultural Souoty’s Laboratory, Wi.slev) said 
he was particularly interested in the paper from an entomological point of \uew, 
as there had been carried out at Wisley for some yt‘ars close observations on th(‘ 
insect visitors to fruit flowers. Wislcy was surrounded by a good deal of wild 
country, and it had been found that hive bees had played very little part in 
the pollination of the fruit trees there. In U)iy and 1920. when detailed observa- 
tions were first commenced, hive bees had been entirely absent, yet during 
tiiosc years excellent crops ol apples, pears and ])luins had been obtained, due 
wholly to wild insects, particularly humble bees In icj,ji hive be(‘s were 
present in quantit\ . but during bad weather, cold winds and heavy rains they 
had not W'orki^d ; whereas he had found the humble bees working extremely 
indnslriously. In five ^ame year he had paid a \ ksil to a wvy large fruit farm in 
F.ssex on a pouring vei day. Fie had lieen on tin* Jruit farm from 10 a.ni. to 
^ p.m , during which time it had never stopped laining, and there had not been a 
single hive bee about ; but he had seen humble bees busily engaged in pollinating 
dowers. He did not w.int to minimise tht‘ importanc^^ of hi\e bees, but it should 
be realised that 111 ce rtain localities in which some Iruit farms were placed, such 
as Wisley, the work depimded mainly or entirely on humble bees, and other wild 
bets and certain flies In the case ot jiears, bhu'-bottles were extremely useful. 

Tin: ('HATKMAN remarked that he wondered wliat tlu* country would l.)e liK(‘ li 
e\erybody propagated the humble be<‘ in all the fruit plantations. Fie was gkid to 
hear Mr. Fox Wilson say a good waml for blue-botth's. Tt was the only lime he 
had ever heard anv good of them. Mr. Grainger was pres(‘nt--a genth'man who 
always managed to get legular crops iif ( ox’s Pippins and perhaps Mr. Grainger 
would tell the <iudicnce how he did so. 

Mr. H. Gk.mngkf^ said he could not say a great deal on the matter ot how he 
managed to obtain regular crops of Cox’s Pippins. 'Fhe longer he went on, the 
more he felt that he could not express an opinion as to how' things did come about. 
I'V>r instanct‘, in i<)iy there had not been a hi\e ol bees anywiiere m Essex, and 
\et it had been one of the biggest fruit years, wath the finest si^ts he had ever 
.seen, H(‘ had Ix'cn \'ery interested in what Hit' Cdiairinan liad said about the 
weather, because pei.sonall)' lie thought that had a great deal to do with the matter. 
In 1918, for example, tliere had been ^XTy tew apples aliout (Aving, no doubt, to 
tht‘ dull, moist weatln'r, there had been no circulation ol the pollen. One important 
matter to pay attention to was the health of the trei' The healthier a tree was 
the, bettor the set, and the better the distribution ol the pollen. He had not 
noticed that fact until tlie last year or two, when 1 k‘ liad some frees which w'cre 
not .so healthy as they should have been. Those trees had a good deal of bloom, 
but very few^ sets at, the finish ; and he w'as inclined to think that their less healthy 
condition had a good deal to do with it. It w'as true that he had had good crops 
of (iox’s Pippins year a tier year. In 1920, for instance, heh.id a good crop, although 
no other variety w'as in tlowxT until after Cox's; even Worcester (which issuppcised 
to be helpful), had not come into bloom ; this n^sult had puzzled him much and 
he could not understand it. 

Mr. W. (Past Chairman, East Mailing Resi‘arch Station) agreed with 

]^Ir. Grainger that th(' health of the tree had a great deal to do with the cropping 

it, but he thought thci*e was a gentleman who had also a great deal to do with 
the cropping of the fruit tree, and that was Mr. Jack Frost. With the w^eather 
conditions good, one generally got a crop. He himself had F)een favoured wdth a 
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good crop of Cox’s Pippins in 1918, but he was bound to say that since then his 
Cox's had been very shy. He could not .say why, because they w^ere planted in 
amongst Worcester Pearmains, and other varieties, which were supposed to be 
suitable. Certainly he should say, as a practical fruit grower, that while the 
Bramley Seedling or the Newton Wonder would buy the liorsc, the Cox would not 
buy the bridle. In relation to cheiTies, he knew of a largi* orchard of very well- 
grown trees planted a numlx'r of years ago at Kingsdown, which very rarely 
grew a crop of cherries. He had been speaking to the present tenant lately, who 
said that he found by inter-planting he was gradually getting small crops tlujire ; 
but it was really a tragedy to see those beautiful trees growing and blosson^ing 
profusely, but with no result. That plantation was in one of the coldest districts 
in Kent, and lie thought Mr. Jack Frost had stepped in there. He agreed with 
the Chairman that weather conditions had an enormous influem t; on the croppii^g 
or otherwise of the fruit. He would like to ask the lecturer llie variety he thougl\t 
was best to inter-plant with Doyenne du Comice. He had a row of Doyenne dii 
C'omice which made a very handsome picture, but whose fruit -bearing qualitie.s 
were almost nil, 

Mr. Spencer Mouni said he liad quite an open niind on IJie question o1 planting 
clitierent varieties together. It was a matter which hatl latluT worried him once 
or twice. He agreed with Mr. Grainger that a Jot depended on the vigour of tlu* 
tree and on the vigour of the fruit bud at the time of tlow(‘riug. He had experi- . 
mented once with .some apple trees of the variet}' of Brainh vs, Beauty of Bath 
and Gladstone — which one would say were not self-fertile varieties. He had 
cut those trees down very . hard. He had cut more than half the wood off, and 
more than half of the fruit buds. When they had comt' into flower, the flower 
had been very bold on all of those trc*es, and it w^as a most remarkable thing that 
without exception every tiowci* on all three varieties had set. There had been 
five Bramleys in a clump, live Beauty of Baths in a clump and five Gladstones 
in a clump — ^an occurrence which one never came across ordinarily in trees. It 
had struck him that it was not so much the cross pollination of different varieties, ‘ 
as the vigour of the fruit bud. By cutting the trees down In* half, more vigour 
went into the fruit buds which w^ere left. He had been on Mr. Grainger’s planta- 
tions wdiere the trees were very healthy. Mr. Grainger pruned them hard every 
year, and no tioubt all his buds were ver^'^ healthy, the result being a crop every year. 

Mr. a. H. Hoare tendered his thanks to the author, w^ith w hom he had frequently 
corre.sponded, and w^hose letters had ahva^^s been very helpful. He was very 
grateful, as he was sure every fruit-grower w'as, for the work which the lecturer 
had done and was doing. While pollination was an important factor in fruit 
production, it was not the only factor. Nutrition was another very important 
factor. A tree might become so starved that it w^as unable to develop the crop 
of fruit which it was called upon to bear. It might carry a good crop of leaves 
and blossoms, but the amount of favourable food in the soil might be so scanty 
that it was unable to produce the crop of fruit which, other things being equal, it 
would have produced. Another factor of importance was that of di,sease. That 
was equally as important as nutrition. They had recentl\' taken some evidence 
in Cambridge bearing on the health side of the question, and it had been show^n 
that repeated doses of a disease on an apple tree w’ould tlirow’ it out of bearing 
altogether. Results had been taken over a number of years, and a stage had 
been reached where the control tre^ rei^eatedVj 
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unable to bear fruit ; whereas those trees which had been sprayed, and where 
attempts had been made to control the disease, were producing a crop yielding a 
profit of ^^50 per acre. That w*as one of the most important discoveries of 
recent years in the matter of fruit production. Everyone knew that Jack Frost 
was a very important gentleman. Mr. (Grainger had referred to a point w^hich 
might leave one or two rather mystified, and that w’^as how he produced Cox's 
Orange Pippins in a year when there had been apparently no pollen about to 
produce cross pollination. He desired to mention the following point as bearing 
on that. There was a young scientist at Cambridge who was also jin amateur 
aviator. He had been going up in an aeroplane several thou.sand feet, and exposing 
gelatine plates in order to see wdiat he could find in the way Of germs of disease 
or anything living, and he Avas prtKlucing some very interesting information. 
For instance, hi*, had exposed gelatine plates several thousand feet above terra 
tirma, and he had obtained pollen of all sorts, which .showed how far these minute 
grains of pollen might be scattered by the wand. All fruit trees were wind 
pollinated as well as insect pollinated. Grains of pollen waiuld sweep through 
the atmosphere probably for miles if the wind wais favourable, and that was what 
ho thought had really happened in such a case refiTred to by Mr. Grainger, 


Thi-. Ijici urlk, in reply to Mr. Kogers, said he could only say what he had 
found successful with cross pollinating Doyenne du Comice. He had tried various 
different kinds of pollen, and the ones which he had found most successful w'ere 
Hessle, Fertility and Triomphe de Vienne. He knew of cases, also, in w’^hich Glou 
Morceau had been found good by some grow-ers. 

With regard to bees, there was one small point he would like to mention, and 
that was that if the hives w*ere actually on the spot the bees were ready to come 
out at a few moments’ notice when the weather w^as fine ; they were actually 
there on the ground to do their work. He had been very interested to hear 
Mr. Fox Wilson’s remarks on that side of the question. Mr. Fox Wilson, however, 
dwelt in thi* miilst of a beautiful district surrounded by moors, commons and 
woods, in which wild Nature was at its VGiy best in the way of pollination. In 
many parts of Kent one found 50 or 60 acres of fruit where the woods and the 
banks had gone. He was absolutely certain that if one had a plantation of five 
acres ot gooseberries, and one put down a hive in the middle, a heavier yield would 
be certain to be obtained, and the same with black currants. It depended on the 
balance of Nature to some extent. He had been extremely interested at hearing 
about the young Cambridge scientist finding pollen grains in the tiir. That was 
well worth thinking over. It was very strange that the Americans had expen^ 
mented on the transference of pollen by th(^ air. They liad taken off the petals 
from thou.sands ot blossoms and had left them open to the transference of pollen 
by the air, and they had reported that there was not one case in 10,000 in which 
the fruit set ; the insects did not go to the blossoms when the petals w^ere oft. 

If anybody had any ejuestions they would like to ask of him he w^ould be only 
too glad to reply. His interest w^as to help fruit farmers. He would be only too 
pleased to try to solve any problem which was put to him. If only the practical 
man and the scientist would work together, m a ver>^ short time a great deai of 
information w*ould be gathered togethiT. 

The Chairman, in proposing a hearty vote of thanks U) the lecturer , savd \t 
was interesting to remember that Mr. 'Norgate Hoop< r, the father of the 

\ectuteT,bad been a Fellow of the Royal Society of Arts for nearly fifty years, and 
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liad rt‘ad several papers in that room. It was also interesting to note that the present 
lecturer had started work on the <iuestion of the pollination of truit trees as early 
as 1008. He had been carrying on that work ever since, and those present were 
very much indebted to him for having come and given them an account of his 
original lih* work --certainly work which had extend(Kl over at least twenty years. 
If one looked at the tables which were exliibited on the wall, and if one studied 
th(^ enormous anuinnt oi detailed obserxalions which must liav(‘ b(‘('n made to 
get tlie exact dates ol Ihnvering of each of the varieties which had been mentioned 
that night, one would be abh' to gauge the enormous tune and detaik^d work 
.which the lecturer must have dt'voted to the subject ; yet he brought it all forward 
and laid it bare the world in order that tlie fruit growers ot tlie country plight 
derive benefit from it. It was a very important subj(‘Ct, winch had oniy^ just 
started to be tackled, involving at least three big sciences. 1‘he great amouit of 
work whicli men like the lecturer i\cre putting into it would rank as piouetT work, 
and he wanted the au(lienc(‘ to join witli him. for the reasons he had stated^ in 
pafising a ver}' hearty vote ol thanks to the lecturer for his I'xcclkuit jiaper, and 
tor tlu' v(Ty interesting evening wliich he had given them. 

The vote of thanks having been carried nnammonslv, the meeting terminated. 


BRITISH INDUSTRIES FAIR 

British Indusirits h'Aiu : White City. Not oah should \\(‘ not be surprised, 
we should not be indignant, either, when a salesman says, pointing to some of his 
wares : Thest* are very lieautiful ; W'e’ve been selling a lot of tJuan lately ” Foi 
this is the most respectable no}i segniinr ol the presiait day There is no doubt 
also a touch of np-to-date psyclKilogical scu’uce in the noncJialant assurance willi 
w’hich the salesman spt^aks , iK‘ is bringing the pressure of suggestion to bi^ar on 
his possible customer. “ Forty nnllioii Britons can’t b(‘ wrong.’* says a contemporary 
adveriisement, so casting the lie in Ibsen’s teeth ; tor Ihsiui said ' Tii(‘ minoritv 
is sometimes right : the majority is alii^avs wrong.” 

A salesman at the Winte Fity picked up a tea-cup to show nu‘, t)f winch the only 
beauty, and that only from Ins point of vkwv, w'as its alleged popularity' The brim 
of this cu}) was so arttully I wash'd about tliat only somebody with a knack could 
hope to avoid spilling ludf the liquid contents whmi drinking JCverv conceivable 
shape of pot, and ewery conccnable decorative design tor pots was to be found 
at the White C'ity- except some of the; simpler and better ones in each case. If 
one liad had to choose an ingenious and fantastic set, I should have given my vote 
tor the work ol an Irish firm, the Fermanagh Pottery Company, whose more delicate 
pieces ha\‘e a pearl-like glaze insicU* On the other hand, a good sensible lino, 1 
thought, was that display^ed by the Pearl I'ottery of Hanley: simple shapes, a 
blue-grey colour- -not unliki* that of Messrs. Wedgewood's w'dl-lmown lavender 
ware — and not too high a glaze. 

The glass in general w^as inoltensive. One* booth showcfl that the iuflut'iice of 
Lalique has not been altogether rejected by British industry, but the designs 
themselves Avere very poor. Some larg<\ round, painted flowTT bowls, ('xliibited 
by ^Messrs. Walsh of Birmingham were rtially attractive, and the glass fittings in 
the special st'ction organised by the J^ritish Institute of Industrial Art were very 
satisfactory. 

This special section w^as, as might have been expected, of great interest. The 
most discriminating foreign critic could not, if only on its account, have left the 
Fair with feeling anything but respect for our industrial art. Here, in some 
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sort of an ensemble, was arranged a selection of furnishing textiles, metal work, 
furniture and various accessories. The wrought-iron garden gate by the Stepney 
Craft School, an agreeable piece of work, acted as an (‘iitrance to one wing of this 
exhibition within the I'xhibilion. The eye w'as then iinmediatcdy caught by what 
is described as a “ cast-iron mantel re.gistcr gate," designed by Profe.ssor Lelhaby. 
This had a fellow in the other wing, a slightly larger and ecjiially fine grafts with 
architc^ctural lines and a sober pattern. Here some curtains might bo S(‘en, designed 
by the most v(*rsatile of our men of taste, Mr. Uoger Fry. The t(‘xtiles were* mostly 
good, both those which depended on tlu^ir pattern an<l those which depended on 
their sheen, 'i'h(‘ furniture, too, was on a high le\el, though the simplicity in which 
the pottery was lacking is not by itstdf enough to be lh(‘ making of a work of art 
when' sideboards are concern<*(I. Messrs. Rlls^ell, ot Ihoadway, showed a civilised 
bedroom suite, and ^Messrs. Peter Jones a set of cane-bottomed chairs and a settc'e 
wliK'li would be exivllent in tlu' appropnat<* eiw ironment A dining-room table 
was peiha})s the best exhibit of the Ihith ('abim t M<ik(‘rs, Lttl,, and the walnut 
sideboard of this linn was almost ver\ good. 

If an ()ffic(‘ has got to be .slei'k and solid, and il soineoni' in it h«is really got to 
do a great deal of work, tht* claims ot the biggest tabh* shown by IMessrs. (dobe- 
Wernicke should be very strong <m the sek'ctor. This massive exhibit, the absolute 
antithesis in spirit ot the* Bun'au du Koi and ot the seventeimth ancl eighteenth 
centuries, recaptiin's in its proportions the Inim.inity winch it loses in its immaculate 
machine finisli. 

A small but interesting bootli was that ol M(*ssrs. Myeis, a London hrm specialising 
in ivory goods. Just as the maktTs ot Oxford .Marmaladi' ha\e ])roved that a 
]ain-pot can have* a good shape, so .Messrs. Myers that a shaving brush or 

a manicure set 111 ivory can ]>e satisfying witlmut tlie least cdlort lunng made to 
allure tht' cyv with Irilis,^ Their wares look as " high class " as they are described 
to be, and inadt* tlie prt'sent r(*vit‘w<r’s month water as much as anything at the 
White City. 

Messrs. Ortweiler appear to lia\e the same instinct fiir the intrinsic potentialities 
of leatlu*r that .Mt'ssrs, Mvers ha\e lor ivor}\ dinar booth was not a booth, but 
an entm* w’orkshop, with large showToonis attached, yet in tlieir range of exhibits 
one could not find much that seemed a mere lonces.sion to popular taste, or lack 
of taste 

The size of the Fair made il impossible lor a short revi(*w to do more than touch 
on a few' points. British toys arc an interesting subject : the more elaborate ones 
are so good : could wt* not produce better simple ones 'PIktc is still more 
individuality in (»erinan toys than in ours. 

In printing, too, we are behind the CkTinaiis : not, under the circumstances, 
that there is any disgrace in this. Perhaps the increasing inti'rest in book production 
which may be diagnosed at home wall gradually lead to our excellent typographers 
being given a freer hand by their cliiefs. If wm* discimrage them too much they will 
be oiff to the Continent or to America, wdience they are certainly the recipients 
of tempting oifers. 


EXHIBITION OF ENGLISH DECORATIVE ART. 

Loan Exhibition of English Decoraiivk Art. Lansdownk Hohse.— The 
setting in which so many treasures are exhibited is a splendid one, a mansion 
built by Robert Adam himself. The actual arranging has been done .wdth great 
skill, but even these grand eighteenth centur}^ halls are OA^ercrowded with such 
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a wealth of furniture, tape^^try and sih er But with a little imagination it is possible 
to n' sort the different pieces, and to eonstriiet in one’s lu'ad se\'eral reallv *’ ideal 
homes.” 

'fhe range ol the exhibition is wide. The Giiihl ('hair in Room I is mid- tdtiH'iit h 
eentur>’ ; t]u‘re is a tapi'strv pant'l in Room IX, lent liy Her Majesty tht‘ Oiictui 
wlncli was wo\*en for (.Hieen X’ictoria about i SSo It is in tapestry that the* show 
IS most rich, there is imieh line siher, Ini.t not a eorres])ondmgly i ernarkaliU' 
eollection ot fnrmturi' Me])pit‘\vhit(‘ is not reprc'siMited. Xor is all Iht* hde 
I'ighteenth ('enturv work as pert(*tt as wi- miglit (‘speet ol tlu* period; on th(“ 
other hand, soim' (»f tin* nineteenth centnrv’ tables and ( hairs are ( liannmg. llu' 
wax flowi'rs. No. 300 must not, indissl. tannoi Ih‘ missed, and visitors should 
not ovandook tlie pmyu'tnal motion ekx k m the last room, which had pist stopiH^l, 
apjiareutly tor the tcaith time' that morning, as I was passing. 

vSir Joshua Reynolds’ portrait oi Stc'ini' looks down on what is one' ol tlu' most 
att 1 .udi vi' groupings ol all 'Two wool and silk jianels, with a ch'sign ol tlowers 
and birds, \\o\en in London <ibout 1723, Hank <i gilt gesso tiible with crd)iiole leg.s 
dating from approximatc'ly the sanu' time Tlu' ('fleet, heightened by a )o\(‘l\ 
bowd of tulips, is all out' could dc'sirc' .e .t lietu', hi\inions and lejiose'bil d hr kmI 
and oi'ang(‘ needlework hanging. No J12, is a ( op\’ ol a tajxstiw' ot the same' .s<‘t 
as two ])anels irn'iitioiic'd abosa* . it ha^^, hc»we\er. a more emphatic (hai.utci, 
and pU‘as(\s m rather a dillerent w.i\ 

No IS as temmine as No is masenhm . it consists ot (.‘mbroidei ed bed 

curtains and \alaiK'es. the designs in main (oloun'd 'alks bung on ]>ink silk, and 
said to liav(' bc*en worked b\ M«ir\ Blonnt. whoniarru'd the ninth Hiilo-ol \<iilolk 
in r727. 

h'oi the grandest m.iniH'r ol all we must go b.a K to tho'..' .I'^toinshnig jnodm Is 
ol th(‘ Slieldon taeton, (alksl tire Hatfield St a^ ni^, Nos \ and whuh wtae 

based on dtssigns ol the h'leming, Mtirtm de \ os It is inteK'sling to (oinpiiit' 
them with w'ork Irom ilu' Ro\<d la(toi\' at Moitkike, wlncdi was loundt'd in lO.'o, 
nine y(.xiTs alter tlie Hatlic'ld Seasons weit' eonijik ted \o 100. the ’ .Mn.n nlous 
I >niught of I'isht-s,” based on tin- lartoon b\- R.ipliael (sec nod |)\ ( haiies i on 
the advK't' ol Rubens), i-x a .gii'at (ontrast to the Shek'on lap('stnes. \csth«lK<dI\ 
the lattt'i* ('onid hardly be moT'«' , at is{aelor\ . 'I he th.-agiis ,ne c iosel\ kmt «iikI 
most skilfiiih' dislnbiitid The\' are in <om})l(‘t<‘ harmoin' with the' textme of 
the material on winch tlu'v art' wtwen \ delightiul, though less nn})orlant f>.m 
of paiu'ls. Nos. 2.|2 «ind ij(. btai witnt'ss tliat a more spaisc and mtta imtlt'iit 
pattern ean bt* successful ; it is not, therefon', fh«‘ si/e but tlu* dis])o.s,il ot the 
mas.sc^s iii No, loO which is not .altogethei agrcx'able Thc' Instorieal imjxn tama*. 
of this ]>ieee is greater than its intnnsie beauty 

The cabiiK't makc'is ot this country liavc' pKxlncc'd lew linei puces than tlu' 
s.'itinwood commoclt'. No 277. “ jirobablv (dhppf'ndale, " and the senn-cncnkii 
Ctd)inet m satmwocxl, tulip-wexxl and mahoganx. bv Shc'iMton. No yc). I lit' 
architectural ([uality ol the former, the sua\ity and rc'linc'im'nt ol th<' latter an* 
evidemt at a tirst glance* ; xat thc'y must lx* x'C'ry plt'asaiil to h\(' with, and w’onkl 
doubtless ini]m>vt" on acepjaintanee 'riiert* is nothing lorccal or ox'erlo.Kjt'd about 
such w'ork, as in thc' case' ot much magnificent hYc'nrh tnrniture of the same pt'riod. 
Thf' lines are simplt*. yet exquisite ; elegant, yet strong. 

An agreeable example of primitive sojHnstication is No cSi. an Klizabethan 
four-poster bed in carvc'd oak. Needkwvork liangings and a .sprc'ad of a huiulrtHl 
years later have been added, and ln 4 p to make a mcjst attractiv e w'hole The period 
of oak IS also w< 4 i illustrated by a cradle', a dining labk*, a court cuplioard and an 
extremely fine chest, while many ciKshion covers, of just thc' right coarseness of 
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tcxiiiro and riicc*iu\ss ol design, Miggfst tlu* rohnsl culUirc of the earl\- st^rnleenlh 
century in JhigUnd. 

Many ol ilie siixt'i c'xlnhjts an‘ oi an iinpiessn <• sj/e ; one (ouhl < ondortabh' 
iia\c a b.ith in one* piece l<‘n1 by lh<^ Duke of I'ortJainl lUit tlana* is dignile heu'. 
as wtdl as bulk, and il it wrvv not loi the fact that demand for such goods is limited 
to-clay. would leeommend ihe stml(‘ni oi tlu' eratt to malo- larelnl nol«'s o( 
this S('t'tion 

\mong the f unosil H's are a pairoj ])ortraits ( olhugwotKl b\’ Nelson, and W'lson 
b\ ('olhngw ood d lu‘ two admnah met .it Vntigua, and amiis(*d tlu*mst‘ha‘S m 
this \er\’ civilised wa>- , iiobod\ was ev<‘r k s.-. o| the blull buJhlog than the most 
.lugiist ot our national heioc's \\'<- know bom ln'^ ilespatchi's that he was 
I'xei'p^^ion.dlv bro.'id minded . wi* can si‘»* now that he kiuw how to usi* a peiu'il. 

A gem'ral tomment on tfu' lo.in ('xlnbition hieh ma\ strike some moileni 
({(‘Signers as a little disingenuous is that it is a \ erv human show‘. 'riien* are three 
(ours(‘S lieion* apjilu'd .iit to da\ Maehine^ nnghi hi' dispense''! with as lar as 
])ossihie. 'I'lus is not s(‘nsi])l<‘ or possible' Man nnglit Ix' turtlun nu‘('hamsed ; 
his lu-longmgs migiil be i lean 1 relh « tioiis of tin m.u lime ag<‘ tiian the\ an* ddiis 
is against o'ason and t.isii M^n hme"., on lla* otln'r hand, might lx* Immauised ; 
list'd, that Is to sa\ . wdh greater disen'lion and indi\ idnalit \ , This is the [iropi'r 
uMupiomisi' No great ailist in .in\ di'partnii nt ol ai t h is ew (‘r bi'littlixl tlu* wisdom 
ot t h(' past , and Ix'i anse oiir hnglish tr.iditioiis .in so \ .dn<ib]i' we* must lx* gratt'lui 
to .ill those w’ho liii\e hml then Ix'.iuiibil things n»i flu publu' to set' .it Lansdowne 
llonsi'. and to \li Seihidge, lot h'lidmg tlu' house its«'tl. 


VIKETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 
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at till XoJtli liiiti'.l' Si.dioM Hold. Jtdmbm^rh. 
- pm Mixs)^ lolmsi.nK WriylH and t . \X . Miusball, 

‘ 1 lu (. -iMsliui U.'M ot Mie iirid Tiamiini'-s.ion SNSlnn 
111 I «ii ,it B) 11. im,” 

Mailin' I tiL'ini'i'is. ineMiMto ot, rtii- M^MOiU^, H. 

f. j.i p ni l>r 1 ' Pi'lto, " Ml K'iianl ."slMp Sovup 
I'i'i torniam >' Amih sis " 

Mi'i haiiK .d t immoos, inhlitMtum it, .d tbe National 
Oil Ki'lmow's, Ski'NNiip (>10 pin Mr. W, C. 
Mill lull, " 1 Mumi'i'i mp Braitiri' m OiUulds and 
Ki Inn ncs ” 

e.'UoU'uni Tl ( Imoluyists, Instituium ot, ai tlie Ro\ai. 
Soil! IN or \delphi. W.C 40 p rn. Mi. 

(. Ifi'soldm. “ IXillmu tor Oil with a IXainotid Drill.” 
eim..soi liii al Studies In uuh liisUtiiU' ot at the Royai 
S otiiiv OI '\Kib, \dHp)n. W , h.m p.in. Sir 
111 min siisMT and l>i. Dohslo Buinb, ”( 1 uroli and 
stati .M \\(su-n I'iN ih/ation.” 
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Royal Institution, Ji, Albemarlt; Stn-ef, W. p.m. 
jUr. Stanley W, Kemp, “ Antarctic Whaling 
Expeditions.” 

Transport, Institute <»1. at 2m>, Hiicbanan Street, 
Glasgow. 7.30 p.ra. Mr. J, (uthbertson, ‘'Canada 
and some of its Transport Problems.” 

I’uiversity ol London, at King’s College, Strand, \\’.c . 

5.30 p.ni. Prof. Dr, K. W. Seton- Watson, " The 
Eastern Question.” (Leetnn’ iX.) 

At the London School ot Hvgienc .ind Trupnal 
Medicine, 37, Torringtoii Square, W.C. 330 p.m 
Prof. F, Fullebom, ‘‘Some Questions of Troj>ual 
and Local Hehninothtplog) .” (Lecture 11.) 

.At the Roval College of Suicnce, South Kensington, 
S.W. 5.30 p.m. I'rof. F. Langevin. ‘‘The Present 
Position of the Theoi of Magnetism.” (1 c« tore I.) 

Wiovlshav, March rj.,C'jviI Lneitieeis. Insiitulnn ... 
Great George St^■oe^ S \\ o p.m. Mr. If. C 
Adams, “Bonding am' 'nrhorag'- of Keinfoicuig 
Steel in Concrete.” 

Goldsmiths, Worshipful croirqiaiiy of, Goldsmiths Hal'. 

E. C. Prof. R. Y. Gleaduwe, “ Lmr and Form in 
Silverwork and other Applied Arts.” 

IJtcraturc, Roval Sonetv ot, 2, BkKimsbuiv Sipjarc. 
W.C. 5.15 p.m. 

Mechanical Engineers, liistiliition of, at the (trand 
Hotel, Shefliekl. y.p pm. Mr. P. Hucur, 

“Alloy Steels at Gidinary ami High Teju'cratures ” 
Metals. Institute of, at the Institution of Mctbanic.il 
Engineers, Slotev’s Gate, S W, 10 a m to 12 m p m 
Professor P. Saklau, ” Sjio* lal Pioperties <>1 Eulei tiis 
and Buteftoid Allovs in Utn.iri Metallic Sx^tem-'" 

F. Hargreaxes and K 1 I fills, “ Woik-Soitemnc 
and a Theoiv ot lnlercn''lalline t ohcsion ” G B 
Bniok and G. II Stott, “Note on tlm 'lesling oi 
Electro*de posits on Alutumium.” ’ p m to 4 p.m 
Di P. J . Burr.mt, “ The t oiistitution ot th<' t adimum- 
Rich Allovs ot the Sxsletn ( admiuiu-Gold ” III 
Marie L, (lavlei and G B I’lesiim, “'Die Ac<- 
Hardening ot some Alunmuum .Alloxs” Cl.-menl 
Blazey, “ Brittleness in Arsenica! Coj'pei — 11 
Dr. P, J . Durrani, ” A Note on the llaughlou-Hanstn 
Thermostat A Method of Fine Adtustment.y l»i 
W. Hume-Kother\ and !• Komi,ctell. “Ilic- Sxsl/m 
Magnesium- 7inc ” 

Nortli-Fast toast InctUiition ol liiigiiienv id Mm 
buiJdeis, at Briber Hall, Nexvta‘«tle-on*l >u< . 1 

n.m. Ml. M. V\ate»s, “’liu' Pioblemol High \u1l.i.'< 
Measuicmmit.” 

Cnited Senico Institution, Whitehall, S.W . , j m 

Mr. J, M, Kevncs, “ N'atunial Fmaiiu m War. ' 
I'niversilv ot London, at King’.'. < ollege, Sti.jm), W.i^^ 

5.30 p.m. “The Social Iknkgrouml of Hisforx,” 
tLocturolX.) Ml IT, AMavTippmg, “The English 
Garden," 

3.30 p.m I’riiKL' I>. SvxatojolK MiisKv, “ton- 
temporary Russian Literature, jui;-iuitf,” Mectme 
IX.) 

At the l>ondoo School of liconoiiues. Houghton 
Street, W C, 0 p.m. Mr. W. S. M. KeighJy, " I edger 
Systems,” 

At the Lcuidoii School ot^ Hvgicne and Tropjial 
Medicine, 37, Tornngton .Square. *1.30 pm. 

Prof. F. Fulleborn. “Some Questions of Tror-nal 
and Local Helmuiolhologv.” (Lecture 111 ) 

At the Royal College of Seience, South Kensington, 
K.W, 5.30 P.m, Prof. F, Laiigevin. “The Present 
Position of the Theorv ot Magnetism,” (Lectu H.) 
At PniveTsitv Cidlege, (iower Street, W'.C. , ... 

Mr. A. M. Wijk, “ Tliree Swedisli .Novelists Fmlnk. 
Bremer, Almquisi and Rxdbcrg.” (leiture III ) 

Thursday , March ij . .Antiquaries, Sorietx ol, Burlingtoi 

House, W. 8.30 p.m. 

EIcctiical Engineers, Institution ol, .Sa\ov Phice, W,( 
h p.m. (1) Messrs, T. N. Kiley and T. K, Scott, 
“ Electrical Insulating Pat>ers tor the Manufacture 
of Power Cables.” (j) Messrs. S. G. Brown ami 
P. A. Sporing, “The Prevention of Ionisation in 
Impregnated Paper Dielectrics.” 

At L’uiversitv College, r>undp<‘. 7,^0 p.m Mr. , 
Woodiwiss, “ Distribution ” 

Historical Society, ji, Russell .Square, W.C, s 1 
Mr, L. A. Robeitson, “ The Relations ot William 
with t)je Swiss Protestants (r (>89-1^97).” 


J.innean Society, Burlington House, W, 5 p.ni. 

L.('.C. The Geffrye Museum, Kingsland Road, 1C 

7.30 p.m, Mr. Percy Wells, “ Pre-Tudor Houses 
and their Furnishings.” 

Mechanical Engineers, Institution of, at the Hotel 
Metro|X)le, Leeds. 7.30 p,m, Mr. A. P. Hague, 

“ Alloy .Steels at Ordinary and High Temperatures.” 
At the Engineers’ Flub, Manchester. 0.30 p.m, Di, 
T, B. Morley and H. Pieluig, “ The Supenmscr,” 

Metals, Institute of, at the Institution of MechanK’al 
Engineers, Storey’s Gate, S.W'. jo a.m. to i p.ra. 
11. F. I^ncaster, “The Importance of Design, and 
.Setting of Large Kettles used for Keftmng and l.ow 
Melting Point Allovs.” Dr. ^V. Rosenhain and 
W' E. Prytherch, “An Improved Toim of Electric 
Resistance Fnrnaei'.” D. F tampbeJl, “ Recent 
Developments in F/lectnc Funiaf <'s ” 2 b m. to 4 p m 
1. Svkes, “Alloys »)f Yirronium— Q ” Dr | 
Newton Friend and W. h. Jhonu'Wroft, “ The 
Resistanc<‘ of 7 \nr 1.- Indentation (a UVeliminars 
Account).” Dr, J, NeW'toii Friend. “'Ipe Soltiiion 
of Plain .ind Amalgamated 7jiics in l''lectri(iB.Tf teiies.” 
Dr. J. Newton Fiiem! ami W'. F. Thpinevcroit. 
“The Silve? Forilents ot Specimens of Ahcicnt and 
.Medieval 1 eaii ” 

I 111 and Colour Chemists’ Association, at Russell 
Squate, W.C. 7,30 p.m. (r) Dr, R. S. Morrell, 
“The Dfving ol Vegetable Uils,” (2) Mi. R. G, 
Browtiiug, “ A Study ol W’liitmg and Linseed Oil,” 

Optical Society, at the liuporial tollege oj Science ami 
Tet hnokigv, .South Ki’iisington, S.W’ 730 p.m. 
Annual General Mi'etmg 

Kt It Iteration, British Association ol. at the Institution 
of Meihamial Fngmecis. Stoiev’s Gate, S.W. «;.3o 
t HI Paper on “Some Kts I'ul Develo] ment 
I .I.H. Rescan h,” 

l<o\al Iiistitulion, Alhemaile Suret, W. 5,15 p.m 
Rex.W H.Jlioi “ I luTfniidlmg and Interpretation 
ot Melaphoi.” 

Cmyi'tsUx ot l^nnlon, at King’s tollcge, Strand, W ,( , 
s to p.m, Mr. A. E. T\\ cntvman, “ Geiman Education 
‘•iur<> the W'ar.” (Lee tuie V ) 

•> y pm. M, Manu Be;.a, “ Bvzanline Intluences 
on Koiimanian Literature." (Lecture 11.) 
s. to pm. “ < /echosloxakia ” (Lei Hire I\ ) Mis 
R0S.1 Newniarch, “ Modem < urients in C/echosloxak 
Music ’■ 

\i the Rov.d tollege ol S leni e, South Kcn^lngtoll, 
SW 1 {o [ in IVof. F Lang<‘Viii, “ The Present 
”• tioii ot the 'I heitrx lit Magnetism.” tLeitUielll ) 
\t CnlseisilN < ‘illege, Gowei Stieet, W t s.rs 
pm PrnI 11.. I’r/ibiam, “lonnci.liug L.nvs in 
.Animal Mm plin (Lecliue 111.) 

Fkii'av, Mari 11 i,s. .ith-etrical DeveJuiment .Association, 
BntisJi, at the Ko\ai. .Socihiv oi- Ains, Adelphi, 
W.C, 7.30 p.m. Mi, M. V. F Juigland, ” Water 
Heating Devrlopmeuts.” 

I ondou Society, at the Rr>VAi Soenrv or Akis, 
•Adelphi, W,( . 3 p.m, Mr W. Marston Acres, 
“The Bank ot Emdand.” 

North-East Coast Institution of luigimrrs and Ship- 
builders, at the Mining Institute, Newrastle-on-Tvne. 
() p.ra. Mr. J. Hamiltmi (»ibson, "Mechanical and 
haiisraission Lossr-s in .Mamie Engines, Shafting and 
Propellers.” 

Koval Institution, 21, .Albemarle Street, VV. (> p.m. 
Prof V. M. Goldschmidt, ” 'The Distribution of the 
L hcTinean''lements.” 

I'liiversitx of London, at King’.s College, Strand, W.C . 

3.30 p.m. Mr. John Middleton Murrv, “ .Shakespeare’s 
DkUcatkm.” 

(King’s College.) At 40, roriington Square, W.C. 

3.30 p.m. Dr. CRakar Odlozilik, “The Bohemian 
Reformation,” (Lecture TV.) 

.At University l.<illcge, Gower Street, W.C. 5 p.ra. 
Mr. C. F. A Pantin, “ C'omoarative Physiology.” 
{Letture IX.) 

SxrimnAY, Marih ib..L.C'.t. IV Hormman Museum, 
l•o^esl Hill, S.E. 3. 10 p.m, Mr, John E, S. Dallas, 
“ vSaxoii Churches and their Remnants,” 

Koval Institution, gi, Alhemaile Street, VV. 3 p.m. 
Sii Ernest Kuthertoid, “ Molei ular Motions in 
Rarefied Gaw’s ” 
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NOTICES. 


NEXT WEEK. 

Wednesday, March 20th, at 8 p.m. (Ordinary Meeting.) Professor 
A. E. Richardson, F.S.A., F.R.I.B.A., Professor of Architecture, University 
of London, “ Modern English Architecture." Thk Right Hon. Lord 
Stanmore, C.V.O . will preside. 


SHAW LECTURES. 

Monday, March 4th, 1929. Mr. Ben Tiltet in the Chair. vSiR Thomas 
Morison Legge, C.B.E., M.l)., late Senior Medical Inspector of Factories, 
delivered the last of his course of three lectures entitled. “ Thirty Years* 
Experience of Industrial Maladies (1898-1927),’’ 

The lectures will be published in the Journal during the summer recess. 

On the motion of the Chairman, a vote of thank.s was accorded to Sir Thomas 
Legge for his interesting and instructive course of lectures 


FOURTEENTH ORDINARY MEETING. 

Wednesday, March Cth, 1929. Mr. Percy V. Bradshaw, in the Chair. 
A paper entitled “ Commercial Art was read by Mr Tom Purvis. The 
paper and discussion will be oublished in the Journal on May 17th. 


W 
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INDIAN SECTION. 

Friday, March 8th, 1929. Sir Edward D. MAcxAciAN, K.C.S.L, K.C.I.E., 
in the Chair. 

A paper entitled The Indian Peasant in History : an introduction to the 
Linlithgow Report,'’ was read by Mr. W. H. Moreland, C.S.I., C.I.E., formerly 
Director of Land Records and Agriculture, United Provinces. The paper 
and discussion will be published in the Journal at an early date. 


ALBERT MEDAL. 

The Council will proceed to consider the award of the Albert Medal of th(' 
Royal .Society of Arts for 1929 early in May next, and they therefore invite 
Fellows of the Society to forward to the Secretary on or before Saturday, 
March 30th, the names of such men of high distinction as they may think 
worthy of this honour. The medal was struck t(.) reward “ distinguished 
merit in promoting Arts, Manufactures, and (Dinmorct , ' and has been awarded 
as follows in previous years : 


1864, Sir Rowland Hill, 

RR.S, 

1865, Ills Imperial Majesty Napoleon 

111 . 

1866, Michael Faraday, D.C.l.., 
I'.R.S. 

1867, Sir W. Fothergill Cooke and 
Sir Charles Wheatstone, I^'.R.S. 

1868, Sir Joseph WJntworth, J.T. D., 
F.R.S. 

18O9, liaron Justus von Liebig. 

1870, Vicomte Ferdinand de Lesseps, 
Hon. CLC.S.I. 

1871, Sir Henry Cole, K.C.J 5 . 

1872, Sii Henry Bessemer, F.R.S. 

1873, Michel Eugene Chevreul, For. 
Mernb. R.S. 

1874, Sir C. W. Siemens, 

F.R.S. 

1875, Michel Clievalier 

1876, Sir (rcorge B. Airy, 

F.R.S. 

1877, Jean Baptiste Dumas, For. 
Memb. R.S. 

1878, Sir Wm. (>. Armstrong (after- 
wards Lord Armstrong), C.B., D.C.L., 
F.R.S. 

1879, Sir William Thomson (after- 
wards Lord Kelvin), O.M., LL.D., 
IXC.L.. F.R.S. 

1880, James Prescott Joule, LL.D., 
D.C.L., F.R.S. 


i<S8i , Prf)fessor August Wilhelm 1 lof- 
mann, M.D., LL.D., F.R.S. 

1882, Louis Pasteur. 

1883, Sir joseph Dalton I looker. 
K.C.S.L, ( R, M.D., D.C.L., LL.D., 
ICR.S. 

1884, C'aptain James 1-iuchanan Fad^. 

1885, Sir Henrv Don It on. 

i88(>, Samuel ( unliffe Lister (altei- 
wards J^ord Masham). 

1887, Her Majes'j V Queen Victoria 

1888, Professor Hermann Lours 
IhdmhoH/. 

1889, John Percy, LL.D., F.R.S. 

1890, Sir VA'illiam Henr^’ Perkin, 

F. R.S. 

j8oi, vSir l Yederick Abel, Bt , 

G. C.V.O., K.C.B.. D.C.L., D.Sc., F.R.S. 

1892, Thomas Alva Edison. 

1893, Sir John Bennet Lawes, Bt., 
l^'.R.S., and Sir Henrv Gilbert, Ph.D., 
F.R.S. 

1894, Sir Joseph (afterwards Lord) 
Lister, F .R S. 

3895, Sir Isaai: Lowthian Bell, Bt., 
F.R.S. 

1896, Professor David Edward 
Hughes. F.R.S. 

George James Symons, F.R.S. 
1898, Professor Robert ^Wilhelm 
Bunsen, M.D., For. Memb. R.S. 
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Sir William Crookes, O.M.. 

F. K.S. 

n)oo. Henry Wilcle, F.R.S. 

T901, His M\jksty Kinc; KinvAKo 
VII. 

T<)02, Professor Alexander (irnham 
Bell. 

i<)03, Sir ('hnrles Aiigiislus Hartley, 
K C.iVi.G. 

190*1, Walter Crane. 

1905. J.ord Rayleigh, O.M.. D.C.T.., 
Sc.D.,' F.R.S. 

1909, Sir |()st‘pli Wilson Swan. .M..A , 
D.Sc., J^R.S. 

1907, The ICarl ol Cromer, O M., 

G. C.B.. G.C.M.CF, K.C.S.T., C.T F. 
j<)oS, Sir James Dewar, M.A., D.Se., 

J.L.D., F.R.S. 

it)09, Sir Andrew .Ntihel, K.(\B, 
D.Se. D.C'.L., F.R.S. 

1910, Madame (Tine. 

The Hon. Sir Charles Algernon 
J’arsons, K.t'.B.. LL.D., F.R.S. 

1912, Tlu‘ Right Hon. Lord 
StratlK'ona and Mount Royal, G.C'.M.Ci. 
(LC.V.O., LL.D., D.C.L., F.R.S. 

1913, I iis Maj iis I'Y King G eorgk V . 

1914, C.hevalier Ciuglielmo Marconi, 
(TC.V.O., LL.D., D.Se. 

1915, Sir Joseph John Thomson, O.M., 
D.Se., LL.])., F.R.S. 


1910, Professor Elias ^Metchnikoft. 

1917, Orville Wright. 

1918, Sir Richard Tetley (dazebrook, 

C. B., Sc.D., F.R.S. 

r<)i9. Sir Oliver |ose])h Lodge. D.Se., 

J. L.D.. F.R.S. 

1920, Professor .Albert Abraliam 
.Michel.son, For. Menib. R.S. 

1921, ITofessor John Ambrose 
I'liimng, D.Se., F.R.S 

1022. Sir Diigald ('k'rk, K.B.IT, 

D. Se , LL 1)., h'.R S. 

i<>23, Major-( General Sir David Bruct‘, 
K ( li . D.Se.. LL.D., F.R.C.P., F.R.S., 
and ('olom l Sir Ronald Ross, K.t'.B., 

K. C.M.c;. D.Se, LL.D., ;\ 1 .D , 

I'.R.C .S., I .R.S. 

i<)2p ILR.l I d'jn*. Pkincic ok W ai 1 s, 
K (t. 

1925, Lieut. -Colonel Sir David Pram, 
CM.(;.. C I.K., M.B.. T.LJ)., F.R.S 
J920, Professor Paul Sabatier, 
Member ol the Institiib' of LTance, 
I 'or. Mernb. R.S., Davy Medallist, and 
Nobel Prizeman. 

j<i27, Sir Aston Webb, CLC.V.O., 
C'.B., P R.A.. i<)i9-2.|. P.R.I.B.A., 

1902-4, F.S.A,, J.L D. 

192S, Sir Finest Ruth(‘rford, O.M., 
LL l>.. D.Se , 1 ' R.S. 


SIR E, DENISON ROSS’S CANTOR LECTURES. 

Sir E. Denison Ross, wdio is travelling in the Near East, lias been delayed 
by severe weather and will not be back in England in time to begin his course 
of Cantor Lectures on Nomadic Movements in Asia on April 15th, as 
previously announced. The first lecture will be given on April 22nd, and 
the throe following lectures on April 29th. May f)th and 13th. 


REPRINT OF CANTOR LECTURES. 

The three Cantor Lectures on “Biology and Refrigeration" by Dr. 
Franklin Kidd, M.A., D.Se., recently published in the Journal, have been 
Hiprintod in pamphlet form (price 2s. 6d.) and can be obtained from the 
Secretary, Royal Society of Arts, John Street, Adelphi, W.C.2, 

A complete list of Cantor, Howard and other lectures, which are available 
in pamjJhlet form, can also be had on application. 
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FUND FOR THE PRESERVATION OF ANCIENT COTTAGES. 

ANNUAL GENERAL MEETING. 

Wednesday, February 27TH, 1929. 

The R'i. Hon. J. Ramsay Macdonald, P.C., M.P., in the Chair. 

The Chairman : — 1 have been honoured by an invitation to preside over thlfs 
meeting, and 1 accept it with the very greatest pleasure. The object of the meetinlg 
IS to consider and adopt the Report* of the Fund for the preservation of ancient 
cottages. I think we can all join with great heartiness in congratulating those 
who have been responsible for the creation of this Fund. All sorts of things are 
preserved. We ourselves are preserved by our doctors, for good or for ill. Our 
pictures arc being preserved, certainly for gocxl ; and w(; would wish that the 
operations and the power of such Societies as the National Art-Collections’ Fund 
could be even stronger than they are now. Gur large, important, conspicuous, 
national buildings are preserved by various Societies anfl various authorities 
But, ladies and gentlemen, 1 feel that you all agree with me that those delightful 
but vanishing cottages scattered over our countryside, each in itself embodying 
the spirit of its district, should not bo allowed to fall into decay, if joint and co 
operative action can preserve them for posterity. 1 am not going to take up any 
of your time this afternoon in expanding or expounding that doctrine, bi^cause 1 
have in front of me a considerable list of people whom I am sure you desire to hear ; 
but I should like to say this — that whilst wo are all apt to measure progress b> 
figures about this, and figures about that ; by things like* the cut of our coat com 
pared with the cut of our grandfathers’ or great-grandfathers’ coats, none of those 
measures. of progress really touch the heart and the soul of things. Unless we 
can manage, in a prosperous materialistic age. to keep standards of good taste, 
standards of spiritual appreciation— those intangible standards which cannot be 
measured by weights or by rules, but vrhich are, things which relate to the spiritual 
qualities and appreciations —progress may be apparent on paper but it may be 
very sadly lacking in reality. What we find in our various pilgrimages in s(‘arch 
of peace and happiness and beauty in our country, is that so many of our modem 
dwelling places are absolutely dead from their birth. We might call them stillborn. 
They have' never lived. They never express a warmth of heart. They have not 
that characteristic which, when we .see them and approach them, seems to come 
and meet us halfw^ay with welcoming and encircling arms. They never move 
towards us. We have to get up to them, and wJien we have got to them they 
have not a whisper of welcome to give to us. We enter their doors and we get no 
inspiration, no happiness, and no spiritual comfort from their companionship 
Now these old cottages, scattered from one end of the country to tlui other, give 
one a spirit of companionship, co-operation and happiness. We must not allow those 
expressions of the home spirit of our ancestors to pass altogether out of 
our experience. We must not allow ourselves to be left with the dead bricks which 
serve no purpose except to afford us a shelter from the winter’s cold and protection 
from the summer sun. That is not a house. That is a hutch, or something else 
of the same kind, something that we express by " it.” There is no man who is 

• The Report will be found printed on pages 459-470 
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happy, and there is no man who has a chance of developing really everything that 
is in himself, if his homo appeals to him as being something of the neuter gender 
It must be something that is part and parcel ot his own individuality. 

Of course, there are a great many issues involved in this. T can remember, 
and 1 think my friend Mr. Chesterton will certainly remember, that delightful 
and penetrating pamphlet by William Morris called “ Useful Work versus Useless 
Toil.'" There are tar too many of our homc.s built to-day, and being built, not by 
useful work but by useless toil. Therefore those of us who are here this afternoon, 
and those outside who share* our sentiments in this respect, really are upholding an 
ideal, both artistic and moral, of work itself. 'Hie men who built these cottages 
never could have produced tlnan if their muscles only had lieen exercised in their 
i.reation. They have been produced by a comlimation of muscular and heart 
service ; and so long as we appn'Ciatt* them, and so long as we vindicate theii 
existence, and so king as we strive and toil for a continuance of their existence, 
whatever our intellectual convictions may lx*, our moral convictions must always 
pn'dicatc this — that heart and hand must go to the ]m>duction of m'crything that 
enters as an clenumt into home life 

There is one other observation 1 would vi'iiture to make, and claim youi 
indulgence for making, before I ask Mr. (diesterton to follow me, and it is this. 
\s this nation grows older v\(* will lind more and more the necessity 6f keeping 
sanctuaries for the human foot and hiiinan mind. W(‘ talk about biril sanctuaries, 
sanctuaries for flora and sancluarivs lor launa 'these iin; excellent. But arc W(‘ 
going to forg(d tin* (‘ven greater neeessilv of mainlaining sanctuaries for ourselves r* 
.\nd if the sanctuar)’ whicli is to lx* pr(‘s(TVcd for human beings is to be as rich a.s 
it ought to be, and as it can be, it must have something in it which is human, 
soiTiethiiig which expressi‘s tin* joy, the adoration and tlie contentment of the 
striving and aspiring human soul 'J'hercfore, there can be no sort of holy ot 
holies in those; sanctuaries better than the woik of man’s hands exerted for the 
purpose of building a home with results such as we see in some of the most beautiful, 
the quietest and tin* most n*\'erent ol 1h(*st* ainient cottages lhat unfortunately 
are so fast going to decay. 

I am sure many ol yon liava* ex}K*nenced the jileasure tJiat 1 have had of a day 
when perhaps yon have been trudging lar and fast over delightfully inspiring 
moorland ; and when the sun begins to si*t and the light Irom it is colouring with 
wonderful pathos the sky, you come to the bend wlien the road descends, and 
first of all yon d<;tect over the shoulder ol a li.sing ground a blue smoke ; and as 
you go down the winding road \ on are recei\’t*d, as it y\'cn\ into the arms of a quiet 
peaceful settlement of thatched cottages. It seems as though somebody had been 
wandering and wandering and wandering for ge neration and generation and age 
and age, and had at last tound rest in this little nook that had been waiting there 
for years and years to receive yon as tht* only pilgrim. 

We must not allow those placi‘s and those experiences to become absolutely 
impossible for our sons and our grandsons. I am not going only to appeal to you 
as men and women of taste, and men and women of good .sentiment, but it is yoiii 
duty as citizens, it is your duty as fatheis and mothers, to see to it that those* 
gloriously rich moments through which we have lived, those gloriously rich 
experiences that wx^ have had at the end of those great days, shall still be a possibility’ 
to the young men and the young maidens who arc going to till our places when 
we are no longer here. 

I, therefore, formally move that the Report should be adopted. 
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Mk. G. K. ( iijcs j JCRTON ( lunrmaii. Laches and Gentlemen. Von, Sir, ha\e 

said in a cloLd)le sense, and with more truth than yon knew that in this matter t 
am to follow y^iu. I do not think there is anything really whicli can he at ail 
adecjuately added to what Mi MacDonald has said so el(K|uently and so truly 
about the essential ethics and lestludics of this (|ueslion. I am driven back upon 
wliat is for me an incongruous and almost ghastly rol(‘, iiam(‘ly, that ol attinnpling 
to be, in the pr(‘senct‘ of llu* distinguished leader of the Labour Party, a practical 
politician. At least, i am onl\ going to say a tew words on another aspt'ct of 
the whol(‘ mattiT, becaiist^ I I cel that Mr. MacDonald has ri‘all\- said cdl tluiJL ^\e 
want said ujion the most .s(‘i]ous aspect ol it. 

What IS taking p)a(‘e m the conntr\'side to-da\ to m\ mind, sometJung nijoie 
<‘.\tra ordinary than has <‘\ei happeiu*d m all tJu^ r<‘\ ohitions of the world. TA is 
most extraordinary, lu'causc it is tor the first time a revolution uhich is also a 
contradiction. It is jik<‘ something out of Alice lu Winiilcvlmid it is a logical 
inconsistency incariiat<\ beiausi' uhat \ ou see is that the country is being ruined 
bv people who liki* the ci'uintrx All sorts of wild and extraordniarx mox'eine'nts 
and ( hangijs havi* passed across this planid in tlu' courst' of liistorx l>ut men 
wer(' not spri‘ading «inrl destroxing tlu' religion oi Mohammi‘d at the saint* turn* 
.\h'n were not at once spn‘admg tlu* tninciples ol Iht* French Kt'xolution. and also 
t'ontradicting and dt'iiying them d'heic has lH*en «) gieat lush ol men to build 
m<‘dieval cathedr<ds. ldi(*r(.* has been a great rush of men to destrox them and 
smash the images in (hem (iod forbid that m this impartial .it mosjihcK' 1 should 
lu'tray for a monu*nl xxhii h ot those two U'hgions moxi'ini'nts I consuJ<‘r (lie moie 
xahiabh*. Anx hoxx', it was not tin* same people who built the c.it h(‘<irals <ind 
sin.ished tlu* catlu'dials ihit it is the saint* people who pursue the tountry and 
mm the country, ^'ou li.ixe perpetnalK a numl)er ol umnstructed, dl-educal(‘d. 
but rightly inspiri'd people* pouring out from tlu* delestalilt* mdustn.d ('dies and 
trving to iix e something mori* like tlu* .incu'nt and lu'.dthx' htt* of man. with the 
unfortunate result that t]u*x' carrx' out with th(*ni all the most detest. ible 
I'haracteristies ol tlu* detest<d)U‘ cixilisation from whu h they lle(‘ It a eoinit. 
but also a tragic, .and evi'ii a p.itiu'tic spt'ct.icle . .ind ol course it is onlx tiui easx 
to bo cheaply supenor about it <md to talk .about tiu* ('ultun* of Lpju'r 'looting, 
.and .so on, spreading 0 x 1*1 llu* world (Vrsonally, 1 do not mmd xvJi.d I call the 
( ulture of I'ooting as long as d is iinconseious and sinci-n* I pieh'r Loxxer Tooting 
lo Upper Tooting Hut d is the actual practical i.u l ol tlu* situ. d ion that wlien 
the pt^oplcof Tooting rush out. l(*t us s.ay tx) anywJiere \ ou likx* Tenbury or 'I'etburx . 
txvo places in the West Countrx xvhich 1 .ilways confuse togetlur becaii.si* I haxe a 
x'.ousin living in each when the inhabitants ol 'tooting rush out to 'Fetbury 
tliey immediately begin to trx and make Tt'tbiiry or Tenbury, as llu* cast* nun' lx*, 
as much liki* Tooting as possible That is the real trage*dy and the real tarci* ol tlu* 
whole situation, and it is verx* diftieult to say how it is to be stopped 'rh(‘re are 
two ends at w'hich you can begin. If you are a great idealist and e\ang<*Jist von 
can attempt the conversion ol 'l’(Kding If, on the other hand, voii an* <i local 
patriot you tan, of course, die defending the road to 'J'enbury or I'etburv. It is 
piobable, 1 think, that the real solution ot that problem, xvhich is tlu* root problem 
of the whole thing, lies in the fact of the neglect and decline of agncuUure. W'ht'ii 
pe?ople lived in Tenbiirv and 'Fetbury, prosperously and privately, and xxlum thev 
had to live on the land and by the land, they built thinr own houses suilabF* to 
the land and to the landscape. But when people go then* simply as tourists, as 
trippers, as horrible people seeing xiews or going to beauty sfjots, they lack that 
inner creative impulse out of the earth which makes man create ain thing vvhicli 
is in the image of its origin and its significance. 
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I r(‘m(‘nil)( r, for instance, a friend of mine wlio lives in Sussex in an old house. 
It was originally quite a small cottage- I belu ve a vi]lag(‘ shop, it still has Iht^ 
sort o1 lossil nunains of the counter and ol tin* jilaces where the grocer’s good.s witc 
piled on slu'lves. 1 rtunember looking out ol Hh* window^ of that cottage aiul 
]iointing out to my friend that the window formed an i xact franu', like the frame ol a 
pictur(‘ m the Royal Academy (if m so artistic' an assembly I may mention such a 
place !) lh(‘ window lornied a frame lor the low. largc‘ly-spreadmg branches ol a 
tree imm(‘diat(‘ly opposites II you had ])ainU‘d that thing as a picture and dt‘signed 
it lor a tiaiiK*. you would have made the window in that wav. And iiyou examined 
(arelullv, vou '.aw' that the whole chaiatter, not ot Sussex, but of tliat particular 
corner ol Susm x winch is a corner ol ]u‘a\ v land with low^ spnxiding trees, and 
not the Jiigh downs .ind th(‘ bare part ol Sussex yon would see that the whole 
architecture ol tliat litti(‘ hous(\ winch was new m ait(‘ndt‘d lor anything but a cottage' 
or a shof), ciuite uiK onsciously lollow'ed the lines ot the land.sc .qie. Had it becai on 
the higli dowms abo\(' the s(*a, it would have i)een built ditleu'ntly. That is the 
art of architecture' Ihc' ancient and inspired art ot a sort o! Iro/en poedry in stone' 
.Old clav and pe'oplt' did it unconsciously, just .i‘- the y sung songs unconscious^ , 
pist as tlu'V ercatc'd great e'pics in the morning oi the' worltl unconsciously. \Vi' 
e.oinot elo that now apiiareiitlx' \t an\ rate*, wt‘ cannot do it until our .socit'ty has 
bcc'ii e'stablisheel on a c.onsiderablv more laaitlix bases, ])arti('ulai Iv our agricnltui-al 
(ivilisation : but we c.in say, it tins wild, e ontr,idictor\ , extra\figant movement is 
going on wlu'velix people au' perpe'tually de'strovmg the' very thing they s(*ek, 
wliere'lw pe'ople ai(' to be' pe'i'pe't uallv rushing .ilteu* a thing and killing it as they 
rush we c.in at I(*as1 say “ l.ook heu’e', lie'n' is a ele'linite creation e>t man made* under 
mem' normal, iiieire* eligmlu'd and mem' sane sotial eeinditions It is like a (ire'elc 
temple surviving m an age e>f barbarians ^'ou shall not touch it. 'fins be'longs 
to tin* lusteiry eil humanity, 'fhis is hiim.m and ,1 jiermane'iil thing. This was 
built by man tor men living oft the earth, .is men h.ive' ;dwavs luc'd and ought tei 
live*. Tt shall not be* interlere'd witli.” 

Th.tt, 1 lake' it, is the simple obj(*ct ol this Socu'tv It is imt. I take' it, merely a 
Society ot .estlu'tics. We* are- not running alte'r be'autv spots or jiretty vu'ws. 
Von defe-iul the* e»lel eedtage not be'c.iusr, vu'weel from a ('ertain angle, sonu'body 
can make a beaiititul w'att‘r colour ski'tch ol it. but be'e'aiise'. as ceiinpared w'lth .1 
bimgtilow ])ut up bv <i fool wdio spoils the very place that lie admire'S, it is a .sen.sible*, 
soliei, practical, utilitarian oliject. .V man come*s .md builels .a bungalow, ancither 
man comes and bmlels a liungalow at a totally elitterent angle te> it. ,\ third man 
e.e)me*s and biulels another, and w'hole* elistriets of Hh' (.ountrysiele* .ire thus coyc'red 
with a iiKNiningless, e riss-crovss ol lines which elo not m.ake' a stree't or a village or a 
hamlet or .inv re'cogmsable* human thing they make a litter. 

In the midst of all the.se things stands the* old human English cottage, (ioel 
knowes it had vices e*noiigh, and the system to which it belonged had vices enough. 
I lor one have neve'r elefended the vicc*s ol the* olel hhiglisli lanelleml system no 
more than the Chairman would , but it was the cri'atiou of a living human historical 
thing, it was built by people who live*d on the land for people who lived on the 
land, and whate'ver else is allow'ed to destroy it, it must not be* destroyed by people 
who do not kneiw what the*y thems(*lves want, .and w hoeli'slioy w hat they themselyexs 
seek. 


Sjh Cn \klks Wakki na-n, Bt.,C. 1CK. : - -The privilege wdnch has been accorded to 
me this afternoon reminds me that 1 had the* pleasure ol assisting at the birth of 
the Fund for the* Fheservation of Ancient Cottages. Sir hVank Haines, to whose 
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inspiration we owe so much, launched the idea at the mec'ting of the Royal Society ol 
Arts over which I had the honour of presiding. From lh«il small beginning arose a 
fund which has already more than justified its existence. 

There is little that need be said by me after tlu‘ i‘lo(}uent .speeches to which we 
have just listened on behalf of this work. I can assure you, as far as I am concerned, 
that it will continue to have my practical support. As one who loves the peaceful 
beauty of our country. side, J rejoice that an organised effort is now being made to 
preserve some of the humble but very real wayside beauty of our lanes and villages. 

I want particularly to commend both the aims of the work itself and the midfjod 
which has been adopt(‘d in more than one case. Tiie idea of advancing sufli(:i(Tit 
from the central fund to save by purchase some particularly choice old cottage, 
and then initiating a local effort to make a permanent endowment pos.sible, LsVu 
my opinion most excellent. It gives permanent vahu‘ lo any monetary suppnlirt 
which sympathisers are moved to give to the Fund. It is undoubtedly the right 
way to administer this Fund wluTever circumstances make it possible, li those 
present this afternoon will only report this aspect of the Society's work to theii 
busine.ss fritmds, I am sure they will obtain fresh support from those who likt' to 
see good work well and wisely done 

Mr. H. Avrav Tii’PiNfi. K.S.A. . -Mr. ('hairinan, Ladu sandChnitlernen. Certain!} 
aftiT such admirable speeches as have been nuide by Mr M.ic Donald and Mi. 
Chesterton I am not going in tor the “ useless tod of making another sp(‘ech, 
I merely want to make what 1 will call, and what 1 hopt* is, a practical sugge.stion. 
What ought to be our work after two years oJ pioneering ^ I think we ought to 
begin to work now in rather a larger manner. We are all utkIit the intlueme 
nowadays of the word big.’' Fverythmg has to bt‘ done on a big scale - mass 
production, huge combines and monstrous advertisements. It is puile true tliat 
whit we are working for is not something big. but for the prc'servation of .something 
that is little the modest and charming homes ol the working miui of the Fnglaiid of 
the past. Yet, at the same time, living as we do in these days, I tancy that the 
infinitely little has got to lie side by .side with the infinitely big. 1 do not think 
we shall be able to carry this movement very tar unless we rlo something in rather a 
big manner. It is quite right to begin in a hiuiibU and small way, to 
feel our way, to gain experience, to till the ground intensively so that 
we may know thoroughly what we an* doing. That is what \\v iiave been busy 
upon for two years now, and I am glad that tlie ('hairnian considers that ve have 
laboured very well and successfully. (T-irtainly wi* ha\'e learned a good deal il 
we have not done so very much. We have .saved a row of cottages in Sussex. W(‘ 
are saving a still larger row of admirable cottages in (.iloiicestt i shire. That was 
a good thing to do, and has taught us not only to do it but how to do more 
beyond it. It has taught us that, without any very great plunging into our own 
somewhat modest capital as it is at present, wa* can interest neighbours and local 
bodies so that these cottages can be saved and maintained largely by local money 
and by local effort, 'that is excellent. The que.stion is, have we not now^ to go 
further ? Have wv, not now to tackle not so much the problem of a little strip of a 
village, but a complete and entire village ? What 1 should like this scliemc for the 
saving of old cottag(\s to say is “We are determined to try our hands on a large 
scale ; we are determined to try our hands on a complete village;." That is a big 
thing to d _>. T ho])e, having reached the age of more than discretion, that I am not 
rash ; and J hope when I ask you to make a plunge you will see that it i.s a plunge 
into prepared waters ~ waters that w'C have been preparing for the last two years 
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and of which we have experience. That we have gained experience, that we have 
now a reputation, is surely clear by the fact that for our Annual Meetings we can 
obtain as Chairmen Prime Ministers and ex-Prime Ministers. Surely that gives 
us the right to come forward and say “ We have gained our experience. We have 
begun well. We wish to go forward to something larger.’* But 1 think unless 
we appeal to those on both sides of the Atlantic who are in the position to endow 
our efforts with adequate funds we sliall not succeed. 1 should say “ Be brave. Let 
us find one of these really delightful villages and do our duty by it.” I believe if 
you purchased it you would get support on both sides of the Atlantic. I believe in 
that way, properly advertised — 1 hopc^ with advertisements that will not be monstrous, 
but by means of some charming panqihlel in which are photographs of the existing 
delightful villag(i whose charms are perhaps under the bushel, which are perhaps a 
little decayed but which are full of latent possibility for beauty and if, in addition, 
you asked a competent artist, a man ol leehng, to depict something of thc^ 
appearance which that village would obtain under your hands — 1 think then 
you would get very large support. You would bi‘ able to show your supporters 
one ol these perfect villages one of these villages which appeal not merely to the 
aesthetic brain but to the plain man’s heart. You will be able to show them that 
there are, and then' will bc' tor ourselves and for thosi' afti^r us, some small but 
charming earthly paradises. 


Sir Arnold Wilson, K.C.I.K , ( .S.I., C'.M.ti.,!) S.O, : J have been asked, as a 
member of the Advisory Committee ol this bund, to say a few words in support of 
this motion, which has been proposed by Mr. Kamsay MacDonald with such sincerity 
and eloquence and supported by Mr. Chesterton wdth his accustomed humour and 
grace. In this matt(‘r, we are all Mr. Kamsay MacDonald’s constituents ; among 
the cottages we seek to yireservt', is many ” a low wliite house, where dwelt the 
South land man.” 1. who have t amed “ Tlu* Ballad of the White Horse ” in m\ 
pocket all over South America, should havt* known Mr. Chesterton to be an ally 
even had he not spoken. Pw^o years ago this bund was launched, with the approba 
tion of 'J'horaeis Hardy, wdth the support of Mr. Baldwin and with the endorsement 
of the Duke of ('unnaught. No words of mine art* needed to commend a movement 
initicitcd under such auspices and backtxl with such authority, but as a lover of 
England, which I left when \ was i8 and to which 1 have only recently relumed, 
I appeal to all to make the existence of this 1^'und known, not only to residents, 
but to the visitor from English speaking lands whose pi(‘ty brings him to our shore. 

Whilst wc take ofi our coat to th(‘ futun', we must not forbear to raise our hat to 
the past — to show’ the public how they may best perform the latter duty is peculiarly 
the province of this F uml. (Jur cou.sinf> from overseas arc' wont to make a pilgrimage 
to the homes and graves ol their forebears and to seek to learn something of their 
manner of life. In cottages, along our se<iuestered lanes, the visitor can see how 
his forefathers fared, and what they held dear : here he may rctloct on the immense 
labour of past generations th«it has gone to make the countryside ; here he may see 
” the rock from which we w^ere hewn and the pit from which we were digged.” 
Such visitors will not be backward in helping this Fund if the appeal should reach 
their ears. 

If one thing more than another distinguishes tlu' history ot this country from 
that of others not so blessed as wc, it is surely continuity of tradition and custom. 
Othcr countries change the external form of their institution.s, but retain only 
too often mach of the bad old spirit. Our way is to kc'cp our outward forms, but 
to change, for thc^ better, the spirit that iniorms them. In this perhaps lies our 
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strength, <iiid Jien* [nahups i.s the secret of our unity, i'he cottages which it is 
the object of this Fund to preserve* are indispensable and essential links with the 
past. It has been my good fortune to travel in many countries, new as well as old, 
and no single thing has struck me more than the moral and spiritual handicap 
under which peoples labour who have no tangible memorials ol earlier ages : Mr. 
Ramsay MacDonald was recently in the L'.S.A. and will understand, as will many ol 
you, what I mean. To conser\ e such links is not l(.*.ss incumbent on us than to 
preserve the written records ol our race, for tliest* ancient dwellings refl<*ct the 
outlook of their owners, not le.ss surely than the furniture and internal arrangements 
of a mod<;rn houst* reflect tin* taste ot its occupants. Ju)r just as most ol us tan 
arrange the interior of oui houses to suit ourselves, so did our forefatliers writh 
tfieir own hands and to their ow n plans build these houses, 011 sites ol their clioosi^g, 
“ to live in ” as Bacon .says, “ not to look at.” \ 

It is an element. ny principle oi art that a building, I In* lorm ol winch ex})! esses 
the manner ol its construction, is greater and riclu'r than a building which fails 
to do so. No class ot human dwelling plac<‘ so coiup]<‘te)y couiorin.-> to this principle 
as do these cottag(‘s Their bt‘autv is not skin-di‘ep ' it is in Lheir boiu's . m tsicli 
and all of them there is an obvious link l)etw(*en the lorm and tlu* material 

We do not .seel, to creati* show-places or museums (k‘ad slu*lls abandoned b\ 
their inhabitants, or occupied by week-enders, tin* human e(|iiivalent ol JuTimt- 
cralis. Our obieci is to seciirt* that these cottages are in e\ei\ n*spect as com- 
fortable and sanitary as modem houses, and that tin y are t(‘uanU*d l>y agncultiiial 
workers, than wlioni no one m Kngland Ix'tter desi rvi s a good lionie 01 kno\v.s 
better how^ to use one. ” Tin* rolling ICnglish diunkard,” says Mr. ('hesterton, 
“ made the rolling ICnglish road,” but he was sober when lie mad(* the cottages 
which w^e seek to preserve After all, it is from such homes tliat the vast majority 
of us come not more than lour or li\e generations b.ick, and sucli liomes saw tin* 
birtli of our greatest men. Iheserxing th(‘m, whilsl working in other din*ttJons for 
better hoii.siiig, we ma\' help to give effect to Milton’s appeal 300 ve.irs ago to his 
countrymen - 

** Lc*t not iCngiand lorget {u*r prece(h*nce ol teai hing nations liow to live.” 
May 1 in conclusion be allowed to tpiotc another ol in\' l.ivounte poets. T. K. 
Drown : 

Dear (kiuiitryineu, wiiate’er is leit to us 
Of Ancient heritage - 
Of manners, speecli. ol luiinours, politx 
Tlie limited liorizon of onr stage- 
Old love, hope, fear. 

All this 1 lain would fix; upon the page , 
riiat .so the coming age. 

Lost in the Empire's mass. 

Vet haply longing lor their fatlKus, here 
May see, as in a glass, 

What they lield dear — 

May sa\, ” "fkvas thus and thus 

They li\ (*d ” : and. as the time-liood onward rolls, 

Secure an anchor for their Keltic souls. 

SirFabian Wake, K.C.V.O..K.B,E., C.B.,C.M.G.: — As I listened to Mr. Chesterton 
1 felt that the only role which w^as left for me to fill — as he had taken that of the 
practical politician -was that of the practical man. I am afraid in the time at my 
disposal 1 shall not be able to fill tfiat role vorv efficiently, but I just w’^ant to explain 
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to you why I have been asked to speak this afternoon. I am at present Chairman 
of the Gloucestershire Rural Preservation Committee, which is extremely interested 
in what you are doing with regard to Arlington Row. My Committee lias not 
bc(^n able to take any active part in the work you are doing, and 1 want (juite 
briefly to tell you why, because J think, as the practical man, that that has a real 
bearing on the admirabk; suggestion W'hich w^as made by Mr. Tipping with 
regard to expanding your work to a whole village. The Gloucestershire Rural 
rVeservation Comnutte(‘. which is working in dost* association with the Council 
lor the Pres(^rvation of Rural England, is engagt'd 111 a desperate tight against tin* 
invasion of the count rysidi* by ikwv and totally unsuitabU‘ houses. We hav(‘ 
(h'cided that that daiigcT is so great and so ]>ressing that w^e must concentrate on 
that and on that alone. We have delibi^rately come to the conclusion that "we ha\ e 
no powers which enable us to prevent that invasion as we slioukl wish to. I cannot 
in the short time at my disposal give you an\ ulea o( the rate of the progress in 
tli<‘ m-ectinn ol pink asb(‘stos roofed bungalows, or as to how village after 
village has gone for th(‘ next gimeration, or how bits of unequalled beauty an* 
still lelt, but with the tidi' of ugliness lapjung at th(‘JT mtv (*dg<‘. In tlie pn^senci* 
of Mr. Ramsay MacDonald I want to say that that situation has arisen entirely 
iiiexcnsably, lH‘cause no Statesman in this country has had during the last fifteen 
vears the determination to say to thtsi* ])eo]fle. " You shall not.” They tell us 
that that is interfering watli individual rights I may go into a luwv store in one 
of fix' most beautiful parts ot the ('utswolds, and after a certain hour 1 may shout 
mitil tli(‘ red corriig<it(‘d roof ratth's asking lor an ounce of tobacco, and the reply is 

N oil .''.hall not.” If 1 <isk that w'e may do some^thing to jin'vimt a .similar building 
lu'ing ('reeled, J am lold that that is interh'ring with individual liberties. I was 
recently in Alsact' 111 that part of Alsace which had been in German occupation 
for forty years. It has now been handed back. 1 saw* there the only villages 
w'fiich in my expc'ru rua' in any w^ay corre.spond to onr Cotswold villages, and 1 
s<iw tliat they had been prt'served bv the Germans for JoiTy years as beautiful as 
when th(‘ 3 ." first look them over not denying the need of ])rogress, but adapted 
f)V the tiest architei't ural advice t(» the old and still beauliiul villages. It is not a 
pl('<isant th(»ughl. ladies and gentlemen, that, Init for tlx* (irace of Goci, the Germans 
would iu>w be pre.seiv ing our ('olswoJd villages for ns. 

At present wa* can do little more than educate public (opinion, as legal powa?rs 
to do anytiiing practical arc wanting. We are, of course, busily searching into 
\c,ts ol Parlianii'iit for an illusory solution of our diflicullies with an optimism 
winch neither Westminster nor Whib'hall will discourage Nevertheless, w^e know 
that we can gc*t no turt her on that line until we force this Ciovernment or its successoi 
to give us the powers wi* desire. Meanwhile >011 are doing something piMCtical. 
You are actually ])reservmg from de.struction some ol these beautiful cottages. 
1 need say no more about tlx'in Mr, Kanrsay MacDonald has described them to 
you. f will only sav this- that T do wish, before you carry out your greater 
scheme, wiiich has inv heartfelt sympathy and siqiport, you will remember that as 
wail as cottages there are beauliiul barns in our Cotsw^old countiy. I ask you to 
remember, too, that within the last twelve months the stone tiles from twx) ol 
tho.se mo.st beantitul barns have been removed to America to roof churches in 
lioston, and they have* bc'cn replaced by red corrugati'd iron. The tragedy speaks 
lor itself. 

1 w’ant you to know that the Gloucestershire Rural ITeservation Committee is 
heart and soul behind you in the campaign which you are carrying on. We hope 
that the fact that Mr. Ramsay MacDonald is in the Chair at this meeting will 
result in our being placed, by the bestowal of those powders wiiich we mean to have, 



458 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Mar. 15, 1929 


in the position of giving you greater help by preventing that beautiful Arlington 
Row, when you have restored it, from being utterly spoiled by the setting being 
destroyed — as it would be by the erection of bungalows and scarlet villas around it 

One last word. We have in Gloucestershire some of the very best architects in 
England. You have chosen for the work you arc carrying out one of the best of 
those architects, Mr. Norman Jewson. Your Committee knows with what loving 
care and devotion Mr. Norman Jewson is carrying out this work. I hope that 
it will never be able to be said that through lack of funds he was not allowed to 
make the job that he wishes to make of this undertaking which you have given him. 

The Chairman: — It is now my duty to put to you the resolution which I hajvc 
moved — that you adopt the l^.eport, which has bcK^n circulated, of the Fund ^ot 
the Preservation of Ancient Cottages for this year. ^ 

The resolution was put and carried unanimously. 

Sir George Sutton, Bt. (Chairman of the Council):* — -Mr. Cliairman, ladies 
and gentlemen, it is my pleasing duty to ask you to give a vote of thanks to Mr 
Ramsay MacDonald for presiding here to-day- not only for presiding and carrying 
out the functions of the Chair, but for having given us such a beautiful address. 
We have been very fortunate to-day in all our speakers, especially in the Chairman 
I do not think 1 exaggerate when 1 call Mr. Ramsay MacDonald's address a poem 

Before I put the vote of thanks there is just one thing J want to say, and J say 
it as Chairman of the Royal Society of Arts. We want more subscriptions given 
to this movement. We have done very well. You who read tlu^ Report will see 
that in two years a good deal of vv^irk has been done, and we have many subscribers 
But there is nothing that can be done now in th(^ world, it seems to me, without money . 
and we have got to get it. We cannot expect to find the money to compete w'ith 
those people on the other side of the Atlantic who come here and buy many of the 
beautiful things we have here. If, however, we luivc^ a large number ol 
subscribers, and if every subscriber becomes an active su^iporter of this niovemenl 
we can do much. And it is not the Society's money only that aids the objects 
we have in view. Such is the case of Constable’s Flatford Mill. I urdorstand 
that those buildings were secured to the nation hy ihv direct influence of this 
movement. 

Ladies and gentlemen, the time is late and 1 will not detain you by saying »ome 
of the things I would like to say about this mox einent. I will merely ask you tt> 
pass a vote of thanks to Mr. Ramsa^^ MacDonald for his kindness in giving us 
some of his precious time in order to preside here to-day. 

The vote of thanks vras put and carried unanimously. 

The Chairman: — I am very much obliged to you, ladies and gentlemen, for the* 
way in which you have responded to Sir George Sutton's request. May I say that! 
would like very’^ much if you would support the appeal of his for more money r' 
It is money that makes the mare go. Fortunately or unfortunately, that is the fact, 
and I think this F'und ought to be supported even more liberally than it heis been. 
Then might I ask you to help as much as you possibly can the sisterly effort which 
is now being made by showing those horrors which have taken place in our country 
side by the photographic exhibition which is now open at the Royal Institute of 
British Architects in Conduit Street ? We really must put our backs into this 
preservation if we are going to succeed, and I do hope by supporting this Fund 
by money and by patronising the admirable, but horrifying exhibition which I have 
mentioned, you will encourage the preservation of some of those delightful inherit- 
ances which we have had from our forebears in this country. 

The meeting then terminated. 
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FUND FOR THE PRESERVATION OF ANCIENT COTTAGES. 

FIRST ANNUAL REPORT. 

Advisory Commiitee. 

Nominated by the Council of the Royal Society of Arts. 

*P. Morley Horder, Esq,, F.S.A., Chairman. 

♦Sir George Sutton, Bt. {Chairman of the Council). 

Sir Thomas H. Holland, K.C.S.L, K.C.I.E., D.Sc., F.R.S. 
*E. J. Horniman, Esq., J.P. 

♦James H. Hyde, Esq. 

♦Basil Oliver, Esq., F.R.I.B.A 
♦Alfred H. Powei.l, Esq. 

♦H. Avray Tipping, Esq., F.S.A. 

♦Lt.-Col. Sir Arnold T. Wilson, K.C.I.E., C.S.L, C.M.G., D.S.O. 


Nominated by other Bodies. 


indent Monuments Society ... 
Association of Women House 
Property Managers ... 
Auctioneers* and Estate Agents 
Institute 

I'he Worshipful Company of 

Carpenters 

Commons and Footpaths Preser- 
vation Society 

Council for the Preservation of 
Rural England 

Country Gentlemen s A ssocia- 
Hon, Lid. 

County Councils Association ... 
Cyclists* Touring Club 
English Speaking Union 
Folk Lore Society 
Garden Cities and Town Plan- 
ning Association 

Guild of St. George 

Homeland Association 
Institution of Municipal and 
. County Engineers ... 
Ministry of Health 


John Swarbkick, Esq., F.R.I.B.A. 

Miss A. Churton. 

Sir William Wells, F.S.A. 

H. WhSTBURY PRESION, Esq. 

Stenton Covington, Esq. 

E. Guy Dawber, Esq., A.R.A., P.P.R.LB A 

F. H. Purchas, Esq. 

Sir Henry Fairfax-Lucy, Bt. 

G. Herbert Stancer, Esq. 

Dr. J. F. Muirhead. 

Dr. M. Gastek. 

A. T. Pike, Esq. 

A. Farquharson, Esq. 

Prescott Row, Esq. 

E. Willis, Esq. 

♦Raymond Unwin, Esq., F.R.I.B.A. 
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National Council of Social 

Service A. C. Rkhmond, Esq. 

National Gallery, Irafal^ar 

Square H. Collins Haklk, Esq. 

National 'J'rusl ... *Nigkl Bond, Esq., O.H.E. 

Royal Academy of Arts ... Sir Gilks Gilhlkt Scott, R.A., F.R.f.B.A. 
Royal A rchacological Institute Walter H.Godtrkv, Esq., F.S.A., F.R.T.B. A. 
Royal Antomohilc Chth ... Arjhlr J. Davis, Es(]., F.R.I.B.A, ^ 

Royal Historical Society ... Hakoi n Sam>s, F^c]., F.S.A. I 

Royal Institute of Biitish 

Architects Oswald W Milnl. Fs(j., IvR.I.B.A. 

Royal Photographic Society ... Thomas H. B. Scot'j. Esq., F'.R.P.S. 

Rural Industries Bureau ... W. F>. Jai iik, DS.O., M.C. 

Sea pa Society 

Society for the Protection of 

Ancient Buildings ... ... *A. R. Povvvs, Escj. 

Surveyors Institution ... Plkcival F. TrcKLrr, Esq., F.S.I. 

Itncn Planning Institute ... E. G. Allen, Esq., F.R F.B.A. 

Victoria and Albert Museum ... R P. Bedford, Es(|. 

* Member of the Executive Committee T'hc Exe(uti\e ( ominittce was api)omte(! 
at the first meeting of tlic Advisory ('ommillec on June J5tli, tu.!; 


The ])r()posal to institute a Fuiui for the spec ial purpose 01 preserving our 
ancient cottages was first put forward by Sir FTank Baines in a paper which 
he read before the S(jcicty cm May ()th, icyib.* WliiJe there are various 
public bodies charged with the duty of looking after our Ancient Monuments, 
cathedrals, etc., the unfortunate cottage has been left to the mc^rcy of chance, 
with the deplorable result that many of the most beautiful specimens have 
been allowed to disappear. The need of presc^rving thosc^ that remain is, 
therefore, all the greater. In the avalanche of sham-tiled bungalows and 
houses goc^d neither to live in nor look on that has ovcTwhelmed the country, 
it is essential that we should save as many as possible of those quiet, peaceful 
and harmonious cottage homes if we would preseiA c^ any vestige of what was 
once the charm of our English countryside. 

The plea put forward by Sir Frank Baines was so convincing that the 
( ouncil of the Royal Society of Arts at once decided to adopt his suggestion. 
Accordingly a conference was called on January 20th, 1^)27, when the Prime 
Minister presided, and moved the following resolution ; — 

“ That this meeting, called to consider the best means of preserving the 
ancient cottage architecture of this country, declares its warm support of the 
movement started by the Royal Society of Arts, and signifies its intention 

* Copies of the paper, which was printed in the Journal of the Royal Society of Afts 
June 11th, can be obtained on application to the Secretary. 
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to assist in the establishment of a substantial fund for application on the 
broadest national lines in furtherance of this movement." 

The resolution was supported by the Earl of Crawford, the Speaker of the 
House of Commons, and Sir Alfred Mond (now Lord Melchett), and was 
unanimously adopted. At the close of the mcetin/2: it was reported that up 
to that date had been promised. f 

The Prime Minister's Appeal. 

Shortly after the conference an illustrated pamphlet was i.ssiied containing 
an appeal on behalf of the Fund by the Prime Minister, and a note by the 
late Thomas Hardy. About 12,000 copies of this have been circulated, and 
very wide j)ublicit\’ has been given both to the confenmee and the pamphlet 
by the Pr<‘ss, to whom the (a)uncil and all thos(‘ ct)ncerned in promoting tiie 
mo\’enumt desin' to expiess their grat(dul acknowledgments. 

Lr\ciiK).\ Ai iiiK Carpenters’ Hall, 

On March 25th. i()27, a luncheon in aid of the Fund was given by the Master 
and Wanlens of the Worshipful Company of (Carpenters in their Hall in Throg- 
morton Avenue. Mr. 11 . West no ky Pkfsjon, the Master, in proposing the 
toast of " Success to the Fund," said that the movement initiated by the Royal 
Society of .Arts was sjiecially welcomed by the ('arjxinters' Company, because 
tlie beautiful old cottages wliich they were trying to pre.serve were largely the 
work of carpenters, '['he toast, which was siip])orted by Sir Rowland Blades, 
Bt., M.P. (Lord Mayor of London), Sir Wiiliam Piender, Bt., (i.B.E., 
Lih 07 .-(V)i . Sir Arnold T. Wilson, K.C.I.E., (‘.S.I., C.M.Cj., D.S.C)., Sir 
Howi: 1 L j. WiLiiAMS, D.L., and Sir Banister Eleic her, Vice-President, 
R.I.B.A., was replied to Iw Sir Frank Baines, K.C.V.C)., ('.B.E. At the 
conclasion of the proceedings, Sir 'Fhomas H. Holland, K.C.S.L, K.CM.E., 
D.Sc., b.R.S , Chairman of the ( ouncil, expressed the thanks of the Royal 
Society oi Arts to the Master and Wardens of the Worshipful Company of 
CaqDentiTS for the valuable supiiort which they were giving to the movement. 

As a result of the limchoon the sum of £949 14 (> has been contributed 
to the Fund through the Carpenters’ Company. 

Appoiniment oi- Advisory and Exe( i iive Committees. 

In February, i()27, the Council decided to appoint a large Advisory Com- 
mittee containing representatives of the principal institutions and societies 
likely to be interested in the objects of the Fund, and a smaller Executive 
Committee. A li.st of these is printed at the head of this report. The 
Advisory Committee met for the hrst time in June, 1927, and the Executive 
Committee has met at fairly frequent intervals since then. 

t • A full report of the meeting was published in the Journal of the Royal Society of Arts, 
I'ebruary iith, 11)27. Copies can be obtained from the Secretary. 
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CHAKI.KS LAMB'S COT'lAtiK. “ BUTl OAS.N A I' 

Recently handed over to the Society. 

WORK DONE 
Chaki.ks Lamb's Cottagk 

Shortly alter the publication of the Prime Minister's Appt'al, Mrs. M. Greg, 
of Coles, Buntmgford, Herts., offered to hand ovei to the Society the cottage 
known as “ Buttonsnap,” West Mill Green, which was at on(‘ time the property 
of Charles i-amb. 

The cottage is referred to in Elia's Essay, “ My First Play," in these words : 

F. (my godfather) was the most gentlemanly of oilmen by his 

testamentary beneficence 1 came into possession of the only landed property 
which T could ever call my own — situate near the road-way village of pleasant 
Pucktuidge, in Hertfordshire. When I journeyed down to take possession, 
and planted my foot on my own ground, the stately habits of the donor 
descended upon me. and I strode (shall 1 confess the vanity ?) with larger paces 
over my allotment of three-quarters of an acre, with its commodious mansion 
in the midst, with the feeling of an English freeholder that all betwixt sky 
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and centre was my own. The estate has passed into more prudent hands, 
and nothing but an agrarian can restore it.” 

The " commodious mansion ” was a four-roomed cottage, and the door is 
so low that one has to duck one’s head as one enters it. Local tradition has 
it that the name of the cottage, “ Buttonsnap,” is due to the fact that people, 
taken by surprise, duck so suddenly that the buttons snap from their trousers , 
but the etymologists may liave something to say to this. 

The cottage passed out of Lamb’s possession in 1815. when he wrote to his 
tenant, Mr. William Sargus, as follows : — 

Mr. Sargus, 

This is to give you notice that I have parted with the cottage to Mr. Grig, 
jun., to whom you will pay rent from Michaelmas last. The rent that was 
due at Michaelmas I do not wish you to pay me. 1 forgive it you, as you 
may have been at some expences in repairs. 

Yours, 

Ch. Lamb. 

Inner Temple Lane, 

London. 

23 Feb., 1815. 

The cottage is of a typ<^ very common in Hertfordshire and does not 
possess any special features of architectural or antiquarian interest ; but 
in view of its association with the gentle Elia, the Council decided to accept 
Mrs. Greg's offer, and a small local committee has been formed under the 
chairmanship of Sir Arnold Wil.son, who arc charged with the duty of looking 
after the property. The cottage has been put into a good state of repair, 
and has been leased for a period of years to reliable tenants who are under 
obligation to maintain it and its surroundings in a proper state of preservation. 

Thomas a Becket Cottages, West Tarring. 

In September, 1927, the three well-known Thomas a Becket Cottages at West 
Tarring, near Worthing, were put up to auction. Shortly before the sale it 
was ascertained that attempts to buy the cottages would be made by two 
bidders, one with a view to demolishing them for the material which they 
contained, the other with a view to fitting them with modern plate-glass 
shop-windows. 

It hardly seems credible that schemes of this sort could have been con- 
templated. The cottages are of quite extraordinary beauty and interest. 
The roofs arc covered with Horsham slabs, and these, together with the oak 
beams, are in perfect preservation. The interiors are also in an excellent 
state, and the whole group forms a unique example of early fifteenth-century 
architecture. 

Thanks to the intervention of Mr. A. Mackenzie Ross, who resides near 
Worthing, aided by an advance of £boo from the Society's Fund for the 
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THOMAS A HECKET COTTAGES, WES'l' FAKRTNC.. 


Kecentlv saved In' the Society. 

ProservatJon of Ancit‘nt Cottages. siiHicient nionev was teinporariiy raised 
to buy in the property, w'hich was secured for £()5o. A public mef'ting was 
called by the Mayor ol Worthing on November 3rd ; Sir Frank Ikiines delivered 
an address on cottage architecture, and it was decided to start a local fund. 
The cottages have been handed over to the Sussex Arch geological 'Frust, w'ho 
will maintain them as dwelling houses. 

It is very satisfactory to be able to add that of the ^^600 adwmced by the 
Society, £540 has already been repaid. 

Arlington Row. Biiu kv. 

At the close ol 1927 the owner of Arlington Row, Hibiiry, tinding that he 
was no longer able to keep the eight cottages in proper repair, ottered to hand 
them over for a small figure to the Royal Society of Arts, on condition that 
they should be put into prop>er order, that the rents should nr)t be raised nor 
the present tenants disturbed. Bibury is one of the best known villages 
in the Cotswolds, cind Arlington Row is j>erliaps the most beautiful group of 
cottages in Bibury, and the Committee, therefore, requested their architect, 
Mr. Norman Jewson, of Cirencester, to examine and report on the condition 
of the houses. The l>eautiful stone-slated roofs are in imminent danger of 
collapse and other repairs are necessar>', tlu' cost ol which is estimated at 
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£t,ooo. As tho rents are insufVicient tn defrav the cost of maintenance it 
was thought advisable to aim at inaugurating a special fund of £500 for this 
purpose, and an appeal was issued in March last asking for £2,000, which 
will provide for the j)urchase of the eight cottages, the repairs immediately 
necessary, and also for a permanent repair fund. Tlu‘ Apj)eal was signed 
by Earl Beauchamp (Lord Lieutenant of tlie ('oimt\’ of (Gloucester), tlie Bishop 
ot (.Gloucester, Earl Bathurst, Sir (Gilbert Wills, Mr. Walt(;r TapjX'r (President, 
Royal Institute of British Architects). Sir Philip Magnus (Chairman, ('ouncil 
ol the Royal Societ\' of Arts) and Sir h'rank Ikiines (Chairman f)f the Futid 
for. the Preservation of Ancient ('ottages) 

In response to this appeal the sum of £1,275 19s. 4d. has been receiv^ed. 
Although this falls considerably short ol the sum aimed at, the C'oimcil have 
(h^cided to purchase the cottages and carry out the necessary repairs. In 
tfie meantime the subscription list remains open. 

Smakdkn, Klnt. 

In August, X927. the Soci('ty’s attention was drawn to tlu' sale of property 
at Smarden in Kent, and especially to a very authentic halt-timbered house 
which was so typical of the period that rumours of its purchase fc»r deportation 
were confirmed. A c[uestion was asked in the House of (Commons by Sir 
l.eslic Scott regarding this. Th(‘ Society has watched this carefully and it 
hopes to report \Trv shortly that it has been preserved and that the purchaser 
will place hims(‘lf in tlu^ hands of the Society to advise as to its restoration. 

Othek Case^. 

In addition to the cases already mentioned, a great many applications 
have been recei\'ed from the owners of cottages for assistance to enable them 
to carry out necessarx repairs whicli they themselves are unable to afford. 
When the Fund was started the Committee were hopeful that they might be 
able to consider such cases, as they would have liked to save every cottage 
with any pretence to interest or beauty ; but it scxin became evident that the 
state of the Fund would not permit them to indulge in wholesale preseivation, 
and they came to the conclusion that it was advisable to concentrate their 
efforts on preserving specimens of outstanding merit. They would like to 
take this opportunitx' of stating, however, that their first year's experience 
shows that thc>’ coiilil with advantage sjiend a hundred times the amount 
that has been placed at their disposal, and in this way they would not only 
be doing a great deal to preserve the beauty of the countryside, but they 
would be making a sound and lasting contribution to the solving of the housing 
problem. 

The Society has before it proposals to assist in preserving interesting cottages 
in Stroud, Glos. ; Suffolk ; Kent ; Hampshire and Oxfordshire. It was also 
approached by the Medical Officer of Health at Shrewsbury regarding a 




^Photograph hv W, D^^nts Moss. Cirencester. 


Mar. 15, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 467 


considerable number of half-timbered cottae:es, which it was suggested were 
too derelict to remodel and which would in the ordinary course of things 
be condemned. The Chairman has visited the district and is dealing with 
a number of these and has advised that if certain works were undertaken 
they would make better and more roomy cottages than new ones, and that 
it is obviously in the interests of the district to keep these in existence. The 
attitude of the District Council of Shrewsbury is very encouraging and the 
Society felt it was its duty to give every possible assistance in the way of 
advice and is awaiting the development here with great interest. 

The Society wishes to make it very clear that whilst it is anxious to 
preserve every bit of old beauty religiously, it realises that many old cottages 
have become so decrepit that it would be useless to keep them unless they 
can be made really healthy dwellings and unless the lighting, air content 
and sanitation can be made to conform to modern hygienic requirements for 
the men, women and children of to-day. 

The building and planning of new liouses and new residential areas is beyond 
the scope of the Society, but it is most anxious to encourage in any way 
possible the building of good new houses at rents which it is within the power 
of agricultural labourers to pay, and although opposed to riband development 
and ill-considered building schemes that conflict unnecessarily with the 
amenities of the countryside, it is far from desiring to oppose any housing 
schemes which are undertaken in the interests of public health and national 
welfare. 


bLATFORi) Mill and Willy Loti’s Cottage. 

Flatford Mill and Willy Lott’s Cottage are indissolubly associated with 
tlie life and work of John Constable. In (Uderence to the wish of his father 
he endea\'onred to become a miller, and when about 18 years of age he spent 
some twelve montlis in the mill, trying to follow this trade. Fortunately 
for linglish art, however, his love of i)ainting was irresistible and he went to 
London to study art ; but Ihroughout his life he remained devotedly attached 
to Ids native district ; he returned repeatedly to Flatford, and the mill and its 
neiglihourhood form the subjects of three or four of his most famous masterpieces. 

In order to jireserve this corner of Sultolk, hallowed by its association 
with one of the greatest of our landscape ]>ainters, Mr. ' 1 '. R. Parkington, of 
Ipswich, has purchased idatford Mill, the Mill House, and W illy Lott’s Cottage. 
The property had fallen into extreme neglect, and Mr. Parkington, with 
the help and assistanct‘ of local antuiuaries and others interested in the 
preservation of our cottage architecture, has carried out, at his own expense, 
the complete and ade(piate renovation and repair of the property. It may 
be interesting to mention that Mr. Parkington’s action w^as the direct outcome 
of his hearing the appeal made by the Prime Minister in siipj^ort of the move- 
ment at the Conference held at the Society’s House on January 26th, 1927. 
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]1 is intended to use the property as a p]ac(‘ ol nsidencc* where artists may 
study landscape painting or to whicli art masters may tak(^ their pupils for 
holiday courses. Tlie district abounds in interesting an hiterture. a number 
of the churches in the neighbourhood being particularly line, and it is thought 
tliat students of archite('ture also could make it a <'entre of study, 

Mr, Parkington has provided ttu* place with apj)ropriate furniture, and 
(‘ventually about (w<‘nty bedrooms will be available* lor \ isitors. 

1'hk l\^ssi}ui.i 1 V or Pkkskrving a ('omplicu- or KxcKP'ii<|)i\Ai 

Histokk^ or Aksiuktk: iMPOKi anc i* . \ 

As a rt'sult ot certain ])ro))aganda work undertakt'ii by the lumd in 'the 
United States, and owing to various suggestions convex txl to members of the 
Committee by interested Americans, t)je Executive' Committee is making 
an investigation into tiu* possibility ot eonsidcTing the ])res(Tvation of a 
complete English village ol historic and c'csthetic importance, which ha^- 
fallen into neglect and dec ay. More than one villagt' pre^'iils itself as suitable' 
for a special undertaking, and the matter is iukIct cMrelul enquiry, with a 
view to seeing wiiethcT any developments are possible on these lines. 

PnoiOGRAPHY ( OMPLTJTION 

Ibe Rox al liiotographic Society has sliown a great intcTest in the* propaganda 
work of our iMind, and in the Eebruary mimber of that Journal they made 
an ap])t*al for good photographs of crottage architec'tnrc' to all members of the 
Koval P}K)togra})}hc Society and to the* many ibcaisand^ of photograplita ^ 
throughout the country wEo arc mcmlxTs citlicT of jiiotographic clubs or 
local i)botogra])hic societies affiliated to the Ro\al Iiiol()gra}>hic Society. 
They also cjrganised a jihotography competition, the subjcnd of the competition 
being the interiors and exteriors ol cottages. The }>hc)togra})hs were exhibited 
in the (kallcry of the Royal Photographic vSociety, and any photogra])hs 
submitted may, under the conditions of the conqie til 1011, be retained lor 
the purposes of the Fund. The Executive Committee- expressed their gratclul 
thanks to the Royal Photographic Society for the interest and the valuable 
assistance which tliey gave to the movement. 

Publication of Hook on ('ojiagks. 

As a result of an enciuiry on the jiart of certain mc-inlnTs of the Executix e* 
Committee* discu.ssions have taken place with a welbknown firm of jmblishers 
as to thc' i)ossibility of bringing out a comprtEc'nsivc* volume dealing 
with anciemt cottages from the structural, historical and ecsthetic sides. 
Aftc-r considerable di.scussion it has been decided tliat Mr. Basil Olixw, a 
member of tlie Committee, who has jireviously sliowii his interest and 
enthusiasm in, and knowledge of, the Cottage ArchitiTture of this country, 
should undertake the* preparation of the volume, winch it is hoped will be 
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published in the early future under the title of " The Cottages of EngJand."* 
The thanks of all coiu erned are due to Mr. Basil Oliver for undertaking this 
important work, wliich will liel]) in bringing tlu^ subject before the general 
public and be the means of initiating further ])ropaganda work with regard 
to the general ])robl(‘m ot the* ])reservatioii ol our ancient cottages. It is hoped 
that supporters ot the lonid will do what tfiev can to secure the success of 
the publication by bringing the volume to tlu‘ attention of any persons wlto 
might be interest (‘d in the subject 

Mki/iing at inn Cakpkni hits' Hall. 

With a view to making the mowiruint better known The Worshipful ( Oinpanv 
ot Carpenters invited tlie Members of the Society of Yorkshiremen in London 
to their Hall on March ^>Tst, 1928, to hear a lecture by Sir ITank Baines, 
tlie guests being subscxpiently entertained to tea. The lecture was attended 
by a large audienct*. Tin' Committee fe(‘l that the local patriotism in each 
<'ounty might be stimulated by lectures on the subject of local cottages, given 
in the large towns and illustrated bv photographs. They would therefore 
welcome any suggestions for the giving of such lectures and would assist as 
far as possible in pro\ iding lecturers and slides. 

Ri siGN.vnoN or Sir Frank Bakxls. 

lire Committee liax’e to record with deep regret that Sir JTank Baines has 
l)een compelled on the ground of ili-health to resign the chairmanship of the 
Advisory and Extuutna^ ('ommittees Sir I'rank originated the movement, 
and he threw iiimself into it with his ciistomar}' whole-hearted vigour, and it 

only on account oi im])erative medical orders that he has consented to give 
u]) the office. 

Mr. P. Morlev Horder, h.S A., has been elect(*d ( hairinan in his place. 

iMNAX( I' . 

I p to the present monuait tlie amount subscribed to tin* (leiieral h'und for 
the Preservation ol Ancient Oittages is /j5.4i4 ps. jd , ot which £(>4 los. 
represents annual subscrij)ti()iis, whit li are paiticularl\ welcome. 

The Committee wen* extnanely anxious to estahlisli an invested fund in 
order that the rnoveimMit lor the Preservation of Ancient ('ottages should he 
a permanent one. At the same time they lt*lt that the public were more 
likely to support tiiem ii they saw .some actual results, and it was. therefore, 
decided to invest /jj.ooo, and keej) tlie nuuaimler m a Iluid form so as to be 
available in case any particularly interesting or beautiful cottages should be 
suddenly threatened. In this w^ay they were able to save the West 'I'arring 
t'ottages, which otluuwi.so \vould have been demolished. The Society 
advanced £600 towards their purchase, and the committee in charge of them 
have, as stated above, already repaid £540 of this. 

*See the desiriptivo loMcr which has inscricd in llu- Report 
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In the case of Arlington Row, Bibury, it was decided to issue a sj>ecial appeal 
for £2,000. The group of cottages is exceedingly well known. Bibury, which 
has been described by William Morris as ''the loveliest village in England,'' 
is a show place, and the Committee felt certain that if it were known to be in 
danger, the public would be willing to subscribe the small amount that is 
necessary to save it. 

The Royal Society of Arts have placed their office and staff at the service 
of the Fund, so that, ai)art from a small sum for extra clerical assistance, 
there liave been no overhead charges. 

OFFER FROM AN ANONYMOUS DONOR. 

The Committee wish to invite attention to an offer which has recently bdbn 
received from an anonymous benefactor, who has already contributed £500 to 
the Fund, to make a further contribution of 10 per cent, of all additional sums 
which may be received between January 1st and 31st December, 1929, from those 
who have given to the Fund from its commencement up to the date of the First 
Annual Meeting. 

The amount already received is £5,414 9s. 2d. so that the anonymous donor is 
willing to more than double his gift of £500, and is anxious for as many as possible 
to assist to raise the total to at least £10,000. The income derived from such an 
amount would permit of the work of the F'und being proceeded with to a modest 
extent with no expenditure of capital, except in special cases, but a much larger 
sum could be very usefully administered. 

It is hoped that many of those who have already subscribed may be willing to 
increase or double their contributions, in order to enable the Fund to reap the 
greatest possible benefit from this generous offer. 

Contributions, which should be made payable to the Royal Society of Arts, and 
crossed “ Messrs. Coutts & Co., Fund for the Preservation of Ancient Cottages,'' 
should be addressed to the Secretary, Royal Society ol Arts, John Street, Adelphi, 
London, W.G.2. 


FINANCIAL STATEMENT TO DECEMBER 31ST, 


Expenditure. 

£ 5 

d. 

Receipts. 

L i 

d. 

Invested 

3.000 0 

0 

Subscnption.s* to General 



Loan to secure Thomas a 



Fun i 

5 » 4 M 9 

2 

Becket Cottages, near 



Interest on Investments . . 

I13 6 

10 

Worthing, £600 less £540 



Hampstead Garden Suburb 



repaid 

Printing, Postage, extra 

60 0 

0 

Stork 

55 ** 

0 

clerical work, etc. 

405 II 

10 




Balance in hand 

2,117 4 

2 





;£ 5.582 16 

0 


{5,582 16 

0 

ARLINGTON 

ROW, 

BIBURY, I'UNO. 




i 

d. 


i 

d. 

Printing, Postage, etc. 

II 2 

6 

Subscriptions* 

U175 19 

4 

Balance in hand 

1,164 

10 






4 


£lt 75 19 

4 


♦ The lists of subscriptions have been omitted from the Journal owing to lack of space, 
but are included in a separately printed edition of the Report which may bo obtained 
on application to the Secretary, Royal Society of Arts, John Street, Adelphi, W.C.2. 
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NOTES ON BOOKS. 


Outlines of Paint Technology. Based on Hurst’s Painters’ Colours, Oils, and 
Varnishes.” By Noel Heaton. Witli frontispiece, and 109 illustrations in 
the text. London : Charles Griffin & Company, Limited. 24s. net. 

Mr. Heaton had a difficult task in prospect when he undertook the modernisation 
of the seventh edition of the late Mr. Hurst’s textbook, so as to make it quite 
satisfactorily representative of the almost overwhelming mass of new methods ; 
and this without neglecting the old methods, which are still of high commercial 
importance. The problem has been solved by a careful re writing of the old matter, 
so as to gain a maximum of space, and the result 1^ a work which deals fully and 
satisfactorily with both old and new ; this, moreovc^r, without unduly increasing 
the size of the book. 

In the first thirteen pages, after a concise but .sufficiently illustrated account of 
scientific fundamentals relating to light and colour, there follows practical instruction 
as to instruments by which colour measurements can be made. Wc have, in the 
premier aspect, Mr. Guild’s colorimeter (Fig. 4, p. 8) a delicate and complex con- 
struction from the optical workshops ol Hilger, Ltd. Tins device gives a synoptical 
view of a coloured surfact* and its fundamentals, the author telling us that the 
operator, looking through the t(‘lescope, sees the colour to be measured side by 
side with a patch of light composed of the three prirnarKs. ” The operator can 
then adjust tiie nu'chaiiisni “ until the light matches the sample.” This elaborate 
construction by flilger, although ideal when? proper laboratory care is available, 
must in many paint works lie made to cede to a less comphsx device. First among 
these is the portable and convenient Tintometer of Lovibond, pp. 8-9, and Figs. 
5-6, in which the observer gets a view of tin* colour to be measured and of a like 
tint as obtairu'd by arranging standardised glass colour screens. Lovibond’s 
tintometer has stood the test of about half a century in our workplaces, and it 
still leads. Next, on p. to, we lind descriptions of comparable devices by Ives, 
Bawtree and Jones , this last making the niateli with three w^edge-likc films of 
tinted gelatin!' Finally, on p 11, the old rub-down method on a glass plate or 
on a white surlace is described, and wt' learn bow to use this method to the best 
advantage ; one aid Ixung a standarfl lamp giving an approximate simulation of 
an average iKK)ntide daylight (Lig. 8, p. 12). 

In like concise, lucid and systematic manner th(‘ author treats of all the various 
-ispects of his subject ; wi* can, however, do no more than glance at a few of the 
more important features 

A specially important cliajiter from the standpoint of recent progress is that on 
' Solvents and Plasticisers,” ]>p. 231 to 26O. and this chapter may be looked on 
as largely introductory to the immediately following chapter on ” Resins, Gums, 
Waxes and Bitumens ” : these two chapters giving the leailing new features in 
the chemistry ot the subject. In the old aspects of oil painting W'e may almost 
say there w^as but one solvent, the distilled essential oil of turpentine, although 
chloroform, the head and type of th<* chlorinated solvents, was brought into use 
by artist-painters more than half a century ago for removing old paint from brushes. 
The author, on p. 235, mentions the use of chloroform for removing free sulphur 
Irom ultramarine or from cadmium sulphide. 

Soon after acetylene became an industrial product (about 1895), its chlorinated 
derivatives were manufactured on a larg^* scale, and these wnth ethers, ketones, 
hydrocarbons and alcohols, swell th<‘ long list of modern paint solvents. 
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Cellulose ester paints, p. 3O8, may be regarded as modern, lulbbodied vsuccessors 
to the old attenuated collodions ; a special nitro-cellulose giving low viscosity 
being used. In sequence to this class \vc have {p. 371) an interesting account of 
silica ester ])aints which contain an organic silicate* as, for example, ethyl silicate. 
This constituent gradually undergoes hydrolysis at the ouler surface by the action 
of atmospheric moisture ; a coating f»f silica comparable* b) agate or opal being 
the result. 

We ought not to close our notice without brief mention ol the notable and 
serviceable modernism of Mr. Heaton's work in the matter ol mechanical appliances, 
as in Fig. 2S, which occupies the whole of p. 47, and shows us the principle of tht* 
Ka}'mon(l machine for simultaneous grinding anrl separation of the tine particles 
by air flotation ; wliile the next page indicates all essential dtdails. Prcjsent'da\ 
<lrying plant m its keenest aspects is illustrated and t‘xplained on jij). 58-61 : tlu^ 
best physical conditions being that the damp substance shall be spread out or 
divided, kept in motion under controllable warmth, and all tins ii/ vacuo : conditions 
realised “ when the x acuiim chamber takes the form ot a lotary drum,’' The white 
lead manufactun* in its .standard “ Dutch mtdhod " of acetic corrosion, i.s illustrated 
and explained in its most recent features on pp. 64-So. and by h'igs. 45 to 50. 
Perhaps the most notable feature is the last, a “ carding machmt* ' for lead, wlien^bv 
the metallic k'ad is reduced to a condition comparabU* to carded wool, and so 
becomes t‘minently suited for uniform corrosion. 

We arc now less than half-way through the senes ol too illustrations, each our 
of which might be used as a text for comments ' wv however, turn once inon* 
to p. 3618, w'herc the two concluding illustrations are to lx* found, aluminium churns, 
tor u.S(' in preparing ccdlulo.se ester paints, Ib're is a book to be valued by all 
interested in tin* manufacture of paint. 


b!LKMEN'i.s OF Botany. By Kiclianl .M. Holman .nid Wilfred W. Robbins. 
New 'S^ork . John Willy and Son.^, Inr. London ’ (‘h.ipman and Hall, 
limited. 17.S, 6</. net. 

The authors are known as efficient Lniversity L achrrs in tlie United Statrs. 
and as having written various essays and treatises on botanical subjects. Hert* 
we have a joint effort to produce what is termed in the preface a book for “ one 
semster ” work in the high school or university. On this side of the Atlanti< a 
“ second step "or “ student’s compendium " would be a good description. 

There are, we estimate, between 700 and 1,000 clearly defined line illustrations 
of botanical fundamcmtals, and a useful feature of tin* lull and helpful 20-page 
index is tliat wht'ii a subject is illustrated an asterisk is printed alongside its page 
number in the index. 

As an example* of the admirable way in which the* authors combine illustration 
and text, we suppose the book to be open at pp, 212-213. On flu* left-hand page. 
Fig. 132 shows us four illustrations of stages in multiplication, by cross fission, 
of the common green alga, often called " Pvoioawcu:^,'' w^hile on our right the 
multiplication of tlie more complex filamentous alga " (Jloihrix zonata** is shown 
by the nine illustrations embodied in Fig. 133. Here two sequently numbered 
figures embody thirteen illustrations . hence oin uncertainty in estimating tlu* 
total contained in the book. 

From all standpoints the book is satisfactory, .md it is a, definitely valuable 
addition to the r«‘Source.'> ol the .student. 
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MEETINGS OF THE SOCIETY. 


( )i N R V M i:k ri.\< ; s. 

Wednesday t;venings, at S o’clock. 

March 20, -I^rokkssor A. K. Eh HAKns<)N, V R.ld^.A., Professor ol Architecture, 
University of London, Modern Knpilish Archit(‘clnre " 'I hk Riohi Hon. I-ord 
Stanmoke, C.V.O,, will preside. 

Avkjl jo. — ( t. H. N \sii, C.B.E , European ( hief i International St.indanl 

Electric Corporation, “ A Rrief Review ol Speech ('orninimicalion In’ Eleclru 
Methods." 

.-Vpkil 17. L \Mi>i-or<ni, M.A . " \'ita (iLcs.^ ' 

April 2^. H. L. Fle'I'cher (of the Hritish ProadcasliiiR (‘orjioral jon), " I'he 
hhiucational Valm‘ oi liroadcastin^. ’ 

May 1. -Pj Morllv Horhick, I'.S. \ , “ \rchiteLtural Models. ” 

May 8 - -('harlf.s J. Ekoolkj.s. O.BK., h\S. \. (Curator of the Arinoum s, 
lower of London), ‘‘War and th(‘ .Vrts." pRf>ij,s.soR M’ Ro'jhensi i:lv. M..-\ , 
Principal, Royal College of Art, will preside. 

May 15. Robert Pi kret.i , liarnster at-Etiw . ‘ The Ridorni of the P>nlisli 
Patent SystiTU 

I \I»J \.\ Sj < I ION 

Friday atternooiis, at 1.30 o'clock. 

April 12. A. 'V Crioin.K, M Inst C E . M ( 011s I, . Keci'iit h'lectrical l)e\eloj>- 
inenUs in India." 

May 10, P. JoHNsi oN-S \i.\ 1 , M h'.K S.JC , Secretary ol the W'l lh.oine 
Historical Aledical Museum, ‘ \n Outline ol the Ilislor\' ol Medicine' m India.’' 
(Sir (E’orgt' Punlwood Mcinonal la'idurt' ) 

Dominions \ni> ('oi.o.mls Siaiiox. 

Tuesday atternoons, at 4.30 o’clock 

March 26. H. Wakinoion Smyth, C M.(i . M.\. h'.Ci.S., .M.l.M.M., late 
Secretary for Mines and industries, rnion ol South Afru a, " Th(‘ Base Metal and 
Mineral Resources of South Atrica ' Professor J (i. Lawn, C.B.E., A.R S 31 , 
Vice>Pre.sident of the J nstitution ol .Mining and .Metalhirg), wall preside. 

C \N l OR l.i:( J I RES 

Monday evenings, at <S o’clock. 

Sir E. Denison Ross, (M.K.. Ph D, “ Nomadic movi'inents in Asia." h'onr 
Lectures : April 22. 2<}, and May d. ij- 

Lecture 1 . 'I'he Exodus ol the .Arabs m the Seventh Centur\-. 

Lecture IJ. The first westward movenitml of the Turks in the haghth 
Century. 

J.KCTURE ill. rhe invasion ot Middle \sia In the S(‘ljuks in the Elevi nlli 

Century. 

Lecture IV. The Mongol invasion of th(‘ We.st in tht' Thirteenth Century. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


^lo.vDAV, March i 8, .,*\t'ronautica) Socii'ty, al 1 )h; Koxal 
Society of Arts, Adflphi, W.C. (>.30 p.in .M lsa<ro, 
“ The Hchcogyre '* 

•Architects, Rovaf Institute ofIBritisli, g, Conduit Sfu*f i. 

W. 8 p.m, S|x'cial and Business Meet in cs. 

Electrical Knaineers, Institution of, Savoy Place, W ( . 


7 p ut. l)is< ussioH on *' M<'lhofl in Invention," opr-iit-d 
l)v Mr. C. Tumbul!. 

At the Uni\er!?itv, l-iviTpcK)!. 7 p.m, Mr, h, \. 
Robinson, “ Radio Sets on the Mams " 

<»t*ographical Society, at the Aeolian Hall, New Bond 
Street, W 8.30 p.m. Mr, O. G. S. Crawford, " Air 
Photographs of the Middle East." 

Mechanicul Engineers, Institution of, Storey’s Gate. 
S.W. (>.30 pm. Mr Keith'Hnnsiuead, “ EfM'onuan*' 
1 iilirnation ” 
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At the Merchant Venturers’ Technical College, Bristol. 

7 p.m. Mr, H . L. Guv» “ Modem Development in 
Steam-Turbine Practice.” 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. Mr. H . Wickham Steed, ” The War and 
Democracy in Central Euroi^.” {Lecture IV). 

At University College, Gower Street, W.C. 5.15 p.m. 
Prof Hans Przibram, “ Connecting I-aws in Animal 
Morphology.” (I,ecture IV). 

5.30 p.m. Dr. C. J. Sisson, “English Literature 
among I*rofessors and Students.” 

5.30 p.m. Mr. James Bonar, “ Demography in the 
17th and 1 8th Centuries.” (Lecture VI). 

Victoria Institute, at the Central Hall, Westminster, S.W. 

4.30 p.m. The Rev. A. H. Finn, “ Conjectural 
Emendations in the Psahns,” 

fuRSPAY, March 19. .Automobile Engineers, Institution 
of, at 83, Pall Mall, S.W. 7.45 p.m. Demonstration 
and Discussion of Inventions. 

Civil Engineers, Institution of, Great George Street, S.W. 

6 p.m. M'. Conrad Gnbble, “ Impact in Railway- 
Bridges^ with ratti ular nference to the Re ort of 
the Bridge Sin'ss Coirunittee,” (Further discussion). 

Electrical Association for Women, at 15, Savov Street, 
W.C, 7 p.m. Mr. H. Bourne, “ Some Elementary 
Facts concerning Electric Motors.” 

Electrical En^'incors, Institution of, at the Engineer’s 
Club, Manchester. 7 t).m. Messrs. T. N. Riley and 
T. R. Scott, ” Electrical Insulating Papers for the 
Manufacture of Power Cables.” Mr. S. G. Brown and 
Mr. P. A. S orinu, “The Prevention of Ionisation m 
Impregnated Paper Dielectrics.” 

At the Town Hall, Loughborough. O.45 p.m. Mr, 
LI. B. Atkinson, “ How Electricity does Things.” 
(Faraday Lecture). 

Em* ire Society, at the Cannon Street Hotel, E.C. i p.m. 

Mr. John Ryan,” The Cotton Industry ” 

Heating and Ventilating Engineers, at Milton Hall, 
Manchester. 7 n.m. Parer by Mr. A. E. Cubbage. 
Illuminating Engineering Soeictv, at 15, Savoy Street, 
W.C. b.30 p.m. Mr. Walro Maitland', “ Architectural 
Lighting.” 

Metals, Institute ot, at the Engineers’ Club, Birmingham. 

7 p.m. Dr. N. F. Budgen, “ Aluminium.” 

At Armstrong ('ollepc', Newcastle-on-Tyne, 7.30 p.m. 
Annual Cieiieral Meeting. 

Roval Institution, 21, Albemarle Street, W 5.15 p.m. 
Dr. Stanley W. Kemp. “Antantu Whaling 
Expeditions.” 

Statistical Society, at the Roval .Socictv of Arts, /^delrlu, 
W.C. 5,15 Dr. E. C. Snow, “ The 1 imits ot 

Industrial Em lovmcnt.” 

Trans on, Institute of, at the Institution of Electrical 
En 'inerrs, Savov Place, VV C. 5.45 p.m. Mr. Philip 
Burtt,“ What Education does a Trans^^ ort Man Need?” 
At the Queen’s Hotel, Birmingham. 6 p.m. Mr. E. 
W. riayliss, “ Trans ort on inland Navigations — its 
Advantaj.es and * imitations.” 

University of London, at King’s College, Strand, W.C, 

5.30 o.m. Dr. R. W'. Seton-Watson, “The Eastern 
Question.” (Lee tun* X), 

Zoological Socet', Pegents’ Park, N.W. 5.30 p.m. 
Scunttfic 1 usincss Meeting, 

Wepnksdav, March 20. .Chemical F’ugincers, Institution 
of, at Grosvenor House-, Park lane, W. 11.30 a.ra. 
Sir Alexander Gibb, Presidential Address, “ The 
Co-ordination of Engineering Institutions and 
Societies.” 

2,15 o.m. Prof. Dr, B. P. Haiph, “ Chemical Action 
in Relation to Fatigue in Metals.” 

Egypt Ex’ loration .Society, at Burlington House, W. 

8.30 P.m. Mr. IT. A. R. Gibb, '* Foreign Policy ot 
Egyrt in the Muslim Period.” 

Electrical Eneineers, Institution of, at Maojin Hall, 
Shedield 7.30 r».m. JTof. Dr. W'. Cram ’, “ The 
Cause and EOect of Os{;illation in Electrical and 
Mechanical aratus.” 

At the Cleveland Technical Institute, Middlesbrough, 
7 p.m. Mr. R. W. Gregory, “ Electric Sui>ply to the 
Rural Districts of Eii'^land.” 

Geological Society, Burlington House, W. 5,30 n.m. 
Literature, Royal ^ciety of, 2, Bloomsbury Square, W.C. 
5 p.m. 

Meteorological Society, 40, Cromwell Road, S.W. 7.30 
p.m. Mr. R. A. Watson Watt, “ Weather and 
wireless.” (G. J. Symons Memorial Lecture). 
Microscopical Society, 20, Hanover Square, W. 7.30 p.m. 


Dr. H. Moore,” The Mode of Form&tbn of the Image 
in the Microscope.” 

Naval Architects, Institution of, at the Royal Society of 
Arts, Adclnhi, W.C. 11 a.m. Admiral of the Fleet the 
Right Hon. Lord Wester Wemvss, Presidential 
Address. Sir William J. Berry, “ H.M. Battleships 
‘ Nelson ’ and ‘ Rodney Lt.-CoL F. Dondona, 

“ Sea Trials of Italian Destroyers.” 

University of London, at the London Sclioolof Economics 
Houghton Street, W.C. 6 p.m. Mr. J, R. Bentley, 
’“Hollerith,* To-day and To-morrow.” 

riiURSPAY, March 21 . Antiquaries, Society of, Burlington 
House, W. 8.30 p.m. 

Automobile Engineers, Institution of, at the Technical 
^hool, Gloucester. 7.30 P tn. Mr. L. W. Johnson, 

“ The Insnection of Metals and their Alloyag” 

Electrical Engineers, Institution of. Savoy Place, W.C. 

5.30 p.m. Demonstration bv Mr. R. T; Coc of a 
Portable Electric Harmonic Analys»-*r. 6 b.m. The 
Hon. Sir Charles A. Parsons and Mr. J . Roseq, “ Direct 
Generation of Altematmg Current at High Voltages.” 
Mr. J. A. Kuyser, “ Recent Developments In Turbo- 
Generators.” 

L.C.C., The Gcffrye Musimm, Kingsland Road, E. 

7.30 p.m. Mr. John Hoo^'cr, “The Furnishing of 
Oflicial and Dr'loinatic Residences.” 

Mechanical Engineers, Institution of, at Queen’s Hotel, 
Birmingham. 6.30 T>.m. Messrs. A, J. Assheton and 
A. G. Engholin, ” .Sui)-.Atm<is* henc Heating.” 

At the Engineers’ Club, Manchester. 6.30 p.m, Mr 
F. C. Johansen, ” Rcsean h in Mechanical Engineering 
by Small-Scale .Apparatus.” 

Mining and Metallurgy, Institution of, at Burlington 
House', \V. 5 p.m. 

Naval Airhitects, Institution td, at the Royal Society of 
Arts. Acklphi, W.C. ii am. Mr. John Johnson, 
“Ihe ITopulsioii of Ships by Modern Steam 
Machinery” Dr J. Hruhn, “Some Considerations. 
Regarding International Loadlinc Regulations ” 
t p.m Di. G Kenrf, “New Results Obtained id 
Measuiinu Inrtional Kcsislanee.” Mr. C. F. A. 
Fvte, “The Praitual Use of the First British- Built 
Hauer-Wach Exhaust Steam Turbine installation 
in the Bftotb Liner ‘ Boniface*.” 

8 p.m. Professor C. F. Inghs, “ Natural Frcquencici 
and Modes of Viliration in Beams of Non-Uniform 
Massaricl Secuon ’* Mr. S. A. Hodges, " The Hc-haviour 
ol Stiflciied Thin Plating under Water Pressure.” 

Koval Institution, 21, Albemarle Street, W. 5.15 p.m 
Rev. VV. H Dra’er, “The Change in Meaning from 
one Period to Another.” 

Sanitarv Institute, «)o Buckingham Palace Road, S.W 
3 p.m. Sii Hum hry Rolleston, “ Industrial Disease 
audits ITcvi-ntion ” ‘ 

Universilv of l..ondon, at King’s College, Strand, W.( 

5.30 p m. Ml A. E Twf nt\man, “ German Education 
since the War.” (Lc-cture VI). 

Frhmy, March 27 Junior Institution of Engineers, 39, 
Wtona Street, S.W. 7,30 p.m. Mr. D. A. Collin. 
“ Ventilation ” 

Medical Rescaich Interiialional Association for, at the 
Koval SfH'U ly of Arts, Adelphi, W.C. 7 p.m. Lecture 
bv Dr F. W /mlmans van Enuuichoven. 

Naval Ari'hiti'c t.s, Institution of, at the Royal Society of 
Arts, Adel hi, W.C. ij a.m. Eng. Rear-Admiral 
\V. Srott-Hill, ” Powdered Coal for Shits.” Mr. A. 
Spver, “ Modern DevcTo] ments of the Water Tube 
lioiler for Marine Purposes " Eng. Rear-Admiral 
A. E. Hvne, “ Suggested Modifications to Marine 
Water Tube Boilers.” 

{ p.m. Mr. J. Rennie Baniett, “ Motor Life-Boats ol 
the Royal National Life-Boat Institution.” 

Physical Sorieiv, a I the Ini' crial College of Science and 
Technolovrv. South Kensington, S.W. 5 p.m. Annual 
General Meeting. Dr. W. H. Eccles, F.R.S., Presi- 
dential Address, 

Rental Institution, 21, Albemarle Street, W. 9 p.m. 
SirFirne.st Ruthertonl, “ Penetrating Radiations.” 

University of 1 ondoii, at University College, Gowei 
Street. W.C. 5 p.m. Mr. C. F. A. Pantin, ” Com- 
parative Physiology.” (Lecture X). 

Saturday, March 23..L.C.C., The Homiman Museum, 
Forest Hill, S.E. 3.30 p.m. Mr. M. A, Phillips, 
“ Mammals of Britain.” 

^<wal Institution, 21, Albcunarle Street, W. 3 p.m. 
Sir Ernest Rutherford, “ Molecular Motions in Rarefied 
Gases.” 
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NOTICES. 


NEXT WEEK. 

Tn':si)AV, March iOtli, at 4.30 p.m. (Dominions and Colonies Section). 
II. Wakinc/ion Smyth, M.A., F.Ci.S., late Secretary for 

Mines and Industries, Union (jf South Africa, “ The Base Metal and Mineral 
Resources of Soutli Africa.” Professor j. G. Lawn, C.B.E., A.K.S.M., will 
preside. 

'Fea will be served in the Library from 4 o'clock. 


PURCHASE OF WEST WYCOMBE. 

It lias btxui felt for some time that the Royal Society of Arts should extend 
its w(jrk for tlu? Preservation of Ancient Cottages by acciuiririg complete villages 
in order to show the public what can be done by intc‘lligent control of its 
traditional values. The idea originated during the chairmanship of Sir ITank 
Baines, and was encouraged by Sir LawTence Weaver, who, after a visit to 
America, re[)orted that he could find very little supi)ort for a general and 
vague scheme for saving scattered cottages, but that he hoped help would be 
forthcoming if certain definite villages could be taken in hand. Sir Howard 
Frank was then asked to report on any suitable villages that might come into 
tin' marked. He sugge.sted one or two in Wiltshire, and also West Wycombe in 
iEi(‘kinghamshire, which was to be put up for auction in a very few weeks. A 
lady in the district at once offered to contribute £500, and assured the Com- 
mittee that others in the neighbourhood would be glad to assist, in order to 
prevent the village being handed over to a number of irresponsible owners, 
who would f]uickly change the whole character of the place. 

Sir John Dashwood, of West Wycombe Park, owner of the village, was 
approached. Appreciating the advantages of selling to a re sponsible society 
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who would have complete control of the buildings and whose object would be 
solely to restore and retain their true character, he did everything in his power to 
further the scheme both in settling the price and promising a subscription of 
£500 to the repair fund. Various membeis of the Executive Committee visited 
West Wycombe ; an emergency meeting was called to consider Sir Jolin 
Dashwood’s offer, and they iinaniniou.sjy recommended the Council to accept 
it. The Council at tlu ir meeting on March nth agreed to make thcj purchase 
and authorised the payment of tlie deposit. 

The village of West Wycombe is particularly interesting by reason of its 
close proximity to the unpleasing suburban out cro]) of High Wycombe on the 
one side and the fine open country on the other. Tt is bfumck'd on one side by 
West Wycombe Park and on the oUkt by comnnjn land, so tliat if the village is 
once placed in good order then* is little danger (hat it \n ill ever b(‘ s[)oil('d. Lying 
on the liigh road between Oxford and I.ondon, it will be se(‘n by large nunibeis 
of })cople, and it is hoped that the work ol ])rt‘sei wilion bc^gun luM'e ma\' lc‘ad 
tt) similar developments in other counties. 

A strong local committee is being iormed in 1 bickinghamshin' with .1 vii‘w to 
raising the money necessary to j).iy for the piudiast^ ot tht' villagt* and to ('airy 
out the necessary repairs. An a[)pt‘al has iH'tai ibsut'd .uul aln^ady a substantial 
sum has been received or piomised. 1’h(‘ Societ\' is most anxioiw not to (lej)let(‘ 
its resources for dealing with other ])ressing ])robl(ans and thtaefore hopes to g(‘t 
a sum of at least £20,000 for this particular pur])os(‘. All those who an* 
interested in saving this very ])ictun‘S(]ue village are n‘([U(\st(‘d to send tlu'ir 
subscripti(jns to the vSecr(‘tary, Royal Society ol Ai ts, John Strc'c't, .XcU'lplii, 
W.C.2, by whom thc'y will lx* gratefully ai'kiiowlixlged. 


HISTORY OF THK ROYAL SOCUF/IY OF AR'IS. 

Further ccjpies of the Histcji}^ of tlu* Royal Society of Arts by the late .Sir 
Henry Trueman Wood, the existing su})ply of which was nrc'utly exhau.sted, 
are now available, and can lx; obtaiiKxl, judc'c T5S. lud, on a])plication to the 
Secretary. The Histcjry, a large octavo volume ol 35S j)ag(‘s with a large iiumbiM' 
of illustrations, gives a well documented account of tlu* many and various 
activities of the Society from its foundation in 1754 to tin* yv^ar i<S8(). 


COUNCIL. 

A meeting of the Council was held on Monday, Manh nth. Present : — 
Sir Cieorge Sutt(»n, Bt,, in the ('hair ; Sir Charleys 11. Armstrong ; Sir Charles 
Stuart Bayley, (hC.I.E., K.dS.l. ; Lcjicl Bledisloe, P.C., K.B.IL ; Captain Sir 
Arthur Clarke, K.B.IL ; Sir William Henry Davison, K.B.E., D.L., M.P. ; 
Mr. Peter Maclntyi'e Evans, M.A., LL.l). ; Mr. P. Morley HordcT, F.S.A. ; 
Sir Herbert Jackson, K.B.E., F.R.S. ; Major Sir llumplirey Leggett, R.IL^ 
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l^.SO. ; Sir Pliili]) Bt. ; Sir Ricliard Rodmavne, K.C.H. ; ('ol. 'I'lio 

Mnstor of Scanpill ; Mr. James S\vinlmrn(\ I^'. R.S. ; Mr. Alan A. ('am])l)ell 
Swintoip I^'.ILS. ; Mr. (‘armic]ia(‘l 'I'homas ; Sir I^'rank Warner, K.I).FC., and 
Lt.-C'ol. Sir A. T. Wilson, K.CM Ik, C.S.L, (\M.(k, D.S.O., with Mr. O. K. 
M(‘nzies, M.A. (Sc'cn'tary), and Mr. W. Terry, JLA. (Assistant Secretary) 

The followin;.," candidate's were duly elerted Ik'llows of the Society : - 
Adams, Alfn^d ( ourt hojx', hoiKh'm. 

I'aird, John Tnau', LoivIdii 
I’. iriU's, |anu‘S n.udii, \1 \ . r)ath 
('andish, HcmIxmI Mou^'Lls. Idlowarc 
n.ixnKon, 'riioina^ William, 'I ot l(‘rid^,<\ llrrls 
Idlwards, James llc^rbeii, M I 1*‘. , ( raiiliam, (.los. 

llall, ('aplain LocK'wood. !■ K 1 P> A , I’rtdoiia. 

Howells, I’nnlerK'k Wcdt(‘r. T>rislol 

lliiPliard, Jk Ih'sktdh, P () I , \.K \V \., K* T> \ , Sa1i^bm\. 

Impey, Ikedern Taiil, I.oiuloii 

Lilt is, IlaioM (rt'orye, West Il.irieu 

Sniidi, 1 )r ja^want, T.M T, Ka^dimn. 

M'<!\ loi , ( idberl , I .om 1< m 

'rniner, ( aptain J. haie Kiiobb-,, \ M 1 Met h b‘ , T.ondon. 

A statc'iiU'nt 1 )\ Ah' T. Alork'V llorder, ('hail man of th(' ('oinmitti'c ot tin' 
Idind for the IVc'serwition ol Am'ie'iit ('otta.^(‘s, receimnK'iidiiii.^ tlie fnircha.se 
ol th(‘ \’illaj.(<' of West W'yeombe, was ('onsidei't^d. and th(' n'commtndation of 
tlie Coinmitli'e was apjiroved. i See' ])aj:;e 475 . 

.\ rcfiort from the 'I hoinas (iray Alemorial Trust ('oinmittc'e was af4)rov('d, 
and firi/es to the* ^’ahI(’ of / 100 were awareU'el iSee Ih'Iow]. 

'\'\u‘ mimher of entries for the March Examinations was leporh'd 2(>,SS2. 

A (inantitv of linane'ial and formal business was transacted. 


ALHERT MEDAL. 

J'h(‘ ('oniK'il will firoea'ed to conside'r the' award of the y\lbert Mi'dal of tin* 
Royal Society of .Arts for 1929 early in May ne.vt, and they therefen'O invite 
FeJlows of the Societ\' to forward to tlu' Sv'cretary on or before Saturday, 
Alarch doth, the names of such men of hi^h distinction as they may think 
worthy of this honour. The medal was struck to rc'ward “ distinguished 
iiKTit in ])romoting .Arts, Alaniifactures, and ('ommerce.’' 

A list e)f tlios(‘ who liave receJxxxl the UK'dal since' its institution in i8b-j was 
firinted in tlu' last number of the founial, 

THOMAS GRAY MEMORIAL TRUST. 

Award oi- Trizls. 

IhnzE i-oR AN 1N^'J^NT10N i‘()R niE Improvemex'i OF NAVIGATION. — Under 
the Thomas Gray Memorial Trust the Couiicil offered a Prize of £100 
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for a valuable imj)rovoraont in the Science or Practice of Navigation. The last 
date for recei\ang entries for this Prize was December jist, TQ28. len (nitries 
were received. These were carefully considered by the judges appointed by 
the Council, who report that in their opinion none of the inventions submitted 
was of sufficient v^aliie to justify the full award of the Prize. TIutc; was certain 
merit or interest, however, in two of them, and in accordance witli tlie judges’ 
recommendation the Council lias awarded ])rizes as follows - 

A prize of ^jo to Lieut. Donald MacMillan. K.N.R., for his “Navigators’ 
Ex-Meridian Diagram,” and 

A Prize of to Captain John Ijarranct' Ihowning for his “ P>rowni!ng 
Star Plotter.” 

Pkizi roK AN Essay The Council also offered a Prize of £50 for an ('ssay 
on “ I'he PracticH' of Navigation in the Mercantile Marine.” Eighteen essays 
were submitted and in accordance* with the unanimous recommendation of 
the judges, tlie Council has awarded the Prize to Mr. P. S. Atkins, Second 
Officer, T.S.S. “ Sarpedou,” Blue Funnel Lim*. 


FIFTEENTH ORDINARY ME! TINCi 

Wednesday, March T3th, 1920 Dr. Wiliiam Hinry Ec'ci i- s, I). Sc., 
F.R.S., in the Chair. 

A Paper on ” Loud Speakers.” was road by Mr. R. P. C,. Di xman, A.M.l Iv IL, 
of the Science Museum, South Ken.sington. I'Ik* Pap(*r and discussion will be 
])ublished in the Journal dated May 17th. 


PROCEEDINGS OF THE SOCIETY. 

NINTH ORDINARY MEETING. 

We:dnesday, January 30*1 u, 1929. 

James Svv^tnburne, Eso., TcR S., in the Chair. 

The following paper was read : - 

THE SHANNON SCHEME AND ITS ECONOMIC CONSEOT’lvNCES. 

By George Fletcher, M.A., F.G.S., M.R.T.A. 

In a paper on ” The Power Re.sources of Ireland,” which 1 had the honour 
to read before this Society in 1922, under the Chairmanship of the late Sir 
George Beilby, I gave some particulars of the water power resources of Ireland 
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and of the findin,4s (;f the W^ater Power Rt'sourres of Ireland Siih-('oniinittee 
of the Board of Trade. Tliis (\)mmittee, of wliieli I was a inemlx'r, liad as its 
( hainnan a very distin^^uished Engineer - -Sir John (iriftitli. It recommended, 
i)i/cr alia, a de\a?lopment of the water power ol the Shannon. 'I'lie Scheme* 
sugg(*sted was diherent in character and on a much smaller scale than that 
which was mitimately adoj)ted by the Fnv State ( 'lovernment , and which 
I am about to de'seribe*. The Committee, which re}X)rted on Deca'inbcT ()th, 
i()2o, submitted detailed schemes for the dcwc^lopment of the Lovvei l>ann, 
the la^wer Shannon, the* Lowc^r Iu'ik' and the Litley, and ('xpic'ssi'd tlu* opinion 

lhat in most cases the most eflective and (‘('onomical method of deeding with 
our rive’i's for ]X)wer purj)OS(‘s is to construct tlu* necessary works in tlu* channel 
of the livcT, and not to attempt to sec'k high falls bv the ccmslniction of costly 
lu'ad-race channels, into which a portion of the' rivcT flow would be* divcTted 
Irom the channel ])ro])ei. ” Tlu* Rej)ort set out flu* achantagc's of adopting 
•xuch a course, and the scluane submittc'd by Mr Ste])h(‘ns proposed to erect 
iom hvdro-ek'('tri( power stations on tin Shannon bc'twcaai Killaloe and 
1 nnerick, with an installed electrical hcu'sc^-powca' of ()5,(j()o, at a total cost 
omdc'f file then ciirn'ut })ric(“s) of £2 834,000, or at th(' rate of £4^^ j)er installed 
\i II P. The average* annual output obtainable would lx* 52,000 E.IJ.P., at 
a ca])ital cost of (,54 ])er aveiage E.H.P. It is unn(*(x\ssarv at this time to 
explain fully tlu* reasons which induced tin* ('omnnttec* to recommc'nd this 
.-clieme of progH'Ssive development, but chief among theun was that of dispensing 
with a costK heatbracc, tlu* ('oiiscrvation of hsher\ interc'sts, the* improved 
navigation facilities and tlu" progressixe dexelopment in ri'lation to demand 
for curn*nt. 

Tliis is neither tin* linu* nor tlu* place to discuss the reasons lor the promulga- 
tion of a scheiiu* which ditlen*d so widely from that recommended by tlie 
t. < amiiittee. I he (juestion is discus.sed at some* length in the Report of the 
Iwxperts, to which reference* is made later. The ('ommitfet* were agreed that 
>uch large riv(*rs as the Shannon should be in the control of a Department of 
State. PrcN'ious atteni])ts to develop the river had bet‘n baulked by rival, 
though subsidiarv, interests, and it became clear that these needed the authority 
of the vState to bring about such reconcilement as was jxissible under any large 
.*>^'1101110 for the production of power from the river. An instance of this conflict 
of rival interests is that affeu’ded by the earlier proposal of Mr, hrazer. An 
\ct of Parliament was pas.sed in i()oi (1, Kd. VTl, c. lab), under which it was 
proposed to divert a portion of the river water below Killaloe to a power 
station, but the restrictions inserted in the Act, at the instance of the Board of 
Ihiblic Works and the Department of Agiiculture and rechnical Instruction 
in the interests of navigation and fisheries, proved fatal to the proposal, which 
was not proceeded with. Further proposals were made by Mr. Stephens, who, 
after extensive surveys in 1915, on behalf of the Irish Hydro-Electric Syndicate, 
proposed to follow the lines of the Act of 1901, adopting its restrictions, and 
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obtain 4o,()()() li.p. for from 17 to 20 weeks in the year anti 17,000 throii|^huut 
the year. The intention was to obtain power for tlie manufacture of ferru- 
cliroine. 1 'lie \\'ater l*ower Resources of Ireland Siib-('oininittee was appointed 
on November 2(jth, and reported on December 6th, if)2o. The pro])]em 

was further consider(‘d by a Commission of Inquiry into tlu' Resources and 
Industries of Ireland, which reported in 1922. An agreement, published as 
a Wliite l^aper, was made* bi‘tw(^en Messrs. Siemens-Sclmckertwerke and the 
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Irish FYee State (iovermncnt in iH'bnuiry, i()24. Tlicir ja'oposals were sub- 
mitted to the e\})erts appointed by the (government, and these, in the earh^ 
part of i()25, recommended, with some modifications, the adoption of the 
scheme. The scheme now in }irogress was jiassed b}^ J)ail Firearm on A])ril 3rd, 
1925, and the Shannon Electricity Act pass(‘d the Oiri'achtas in June of the 
same year. 

Before describing the scheme it will b(‘ useful to givi‘ soiih* ])articulars about 
the river. Tlu^ Shannon is the longest of our Irish riv(‘rs. 'I'he total length 
of its main stream, exclusive of the tidal ‘‘stuary below la'inerick, is about 
r()0 miles, and its catchmcMit basin, above Killaloe, has an area about one- 
eighth of the total area ot Ireland ovea* 4,000 s{|uari‘ mih's. Above Killal(H\ 
the river, meamh'ring over the central plain and passing through its thna' 
large lakes. Lough Allen, Lough Kee and Lough Derg, has, in 125 miles of its 
length, a fall of onlv 55 feet l(*ss than (> inches jx'r inik'. Idooding of the 
areas adjacx'iit to tin; river has been a constant source of trouble, and has 
been consid(‘red by a number of important ('ommissions. Tht' question still 
otfcTS a problem of pressing importamv. in SeptemlxT, 1(^24, the Free State 
(iovernnu‘nt submitted tlu‘ scheme offered by the Sitamms-Schuckert Company 
to four experts for examination and report. These w(Tt‘ Messrs. Walde'inar 
Borgcpiist of Ste)ckholm, haigeai Mever-Pet(‘r e)f Zurich, Thomas Nejrbt*rg 
Sc'hiilz of ('hristiania and Arthur K. Kohn of Zurich. The*se‘ gentlemen, in 
their Report, dre'w attention to the' inqiortance ol the* elrainage pre^blem, and 
recornmeneled the (iove*rnme‘nt te) have* a drainage scheme*, pre'pared feir Shannon, 
are'as subject to Hooding, in e'onne'ction with the* lake and rive*r regulation 
nece'ssary under the Power Sche*me. 1 'hey, at the* same time*, expressed the" 
O]nnion that, in s})ite of the* ofteu-e*x|)re*ssed fears to the* contrary, the hydre)- 
electric exploitation of the Shannon, especially in the full development, will 
re'gulate conditions as regards maximum lieaghl e)f water and Hoe)d preve'utiem,. 
providing in addition the j)re)tective ceuistructions which at pre’sent are lacking,, 
and also that the deveiope*d electrical ene'rgy may be used to a far-reaching 
extent to drain areas in the country subject te) iloe)ding. 

B(‘low Killaloe, and from there* to Limerick, a elistance of 15 miles, the* lall 
e>ver the ri\'er is over ()() feet, or b fee't per mile, and this fall is being utilised 
for the preKluctiem e)f ])ower. It is obvious that the* first point e)f importane:e 
in such a mattei is the tlow'-e)If conelitions involving both epiantity and time. 
In this matter the conelitions in Irelanel are very fa^'e)urable as cemipared with 
most Continental countries, for the greatest ne»w occurs in winter, when the 
demand for energy is greatest. 

It was of great advantage that there was in e*xistenc<* an extensive record 
of observations (made by the lloard e)f \Ve)rks), be.)th as ivgards rainfall in the 
area and of Water level at various j)oints. Fhest* have been discussed in the 
Report of the Experts appointed by the* ( Government : “ The Electrification 
of the Irish Vive State ” (Dublin, The Stationery Office). I do not propose to 
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Shannon Power Scheme, — Sketch diagram. 
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enter into tli(‘ dillienlt and eoinplicatv^d (pie^tion of llow-otl, but with a rainfall 
of 946 m.in., the averaf^e discharge' of water in the lower })art of the river is 
240 c.b.m. per second. Ihe inaximnin disc]iargt‘ in hood is 918 c.b.ni. per 
second and tlio niiniinuni dry-wt'atlnT How is 25.4 c.b.m. ])er second-thus 
the ratio of the larpjest quantity ol water in Hood to ilu' lowest quantity in 
dry weather is It will be clear tliat to utilise the energy to the full it 

will become necessary to impound tlie water during the ]>eriod of heavy flow 
in order to suiqdc'incait the flow in the drv wi'ather juaiod, and it is this wliich 
renders the quc'stion o{ storage' in the* lake^ one* of gre'al importaiK'e*. By 
raising the leveH ol the* lake* r(‘ser\a»irs the* amount of water stored may lx* 
incre.*ased at a c'ost of Hooding the* neaghbounug lowlands. By h^wering the 
level of the lak(‘s a large* amount of the storiMl \\ate*r may be* use*d when ne'e-ded, 
but this course is at tended by dijflcultie*s whie h ans * from ahe*nng the navigation 
level and the like. In the pre'sent e'ase* the “ j)artial d('^’e‘loplne'nt of the* 
Shannon —the* e'xisting maximum and minimum le'vels of tfu* three lake's will 
not be intejrfe'red with, e\ce])t in the ca^e ot Lough De'rg, the* it*ve*l of which, 
while it will lx* luaintainexl at its ])re‘sent winter h've*] as fai as may be, may be* 
lowered two fe-et in a dry vear, bv whie'h ,i storage of iSi) million cb.m will be 
secured. 

The Se'heme conte*mplate’S deve*lopment in thu'e' st;iges • (1) the Tartial 

Development, iin'olving the* lowx*ring of Lough De'rg by two feet, the.* ])rotoction 
of the land on its shores. whcTe* nec'c'ssary, by e*m])ankments, the* land b(*hind 
which will be* drained by pumps, bringing the wate'r back into the lake ; 
(2) the Further Deve'lopment, invedving a ne*w weir at Leiugh Ree and the 
rebuilding of the Lougli Allen We'ir ; (3) tlie h'inal Deveieqime'ut, in which 
the storage e)f the* tlnve lakes will be incre*asrd by a furthen raising efl the 
maximum wat(*r level eif Lougli De'rg by iii'arly 7 ft. {2.ie) m.). 

The Partial Deve*le)pment (which nee'essarily incluele'S c'ertain pmvision for 
subsequent develeqnicnts) consists of a diversien of a part of the Shannon 
river alemg a head-race, which cenveys the watcT at a constant level until it 
reaches the Power Station weir, where it is carried through steed penstocks 
to the water turbines, which arc* conncctcxl by vertical shafts to e'lectric 
generators placed above them, and is then discharged into the tail-race, which 
joins the.* river nearly i ?, miles below. Thus a fall of some one hundred feet is 
utilised. The waiter level in the tail-race is intluenced by the tide, but the net 
fall varies from S() feet to T15 fet't. At normal water hwel and average tide it 
is 94 feet. 

The important structural elements of the Scheme are then seen to be : 
{a) the intake works and embankment and control works up stream ; {b) the 
head-race with the bridges over it and the siphons under it ; (c) the penstocks 
and power house, with its turbines and electric generators ; and (d) the 
tail-race. 
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The Intake Wokks. 

It will be seen freni the tliat tlu'se provide* lor a we ir eon t roll the 

amount of water admitted to tlu* rivt‘r, wliicli is regulated )>>' the sluices, so 
as to provide the (piantity r(‘<piire(l in the head-race*, wliile the admission 
of water to the latte*!* is controlled by sluict* f^ates in the* tlin*!* openings of tlie 
intake building, evTch 25 in. wide* and 5.7 ni. d(*e'p and worked e ither ele*etrically 
ejr nuichanically - from the* roofe*el gangway above* I his also ]!roviek‘s a ships' 
pass TO m. wiele and 5.() m. elet‘}». Und(‘rneath this biiileling i^ a reinfprce*el 
concrete siphon to take* tlie wate*!* ol the* Blae*k n\e*r, (*!(* , into tlie* Sluninon 
beie)w the weir. Ibis siphon is ne*arly 400 te*t‘t in length 'llu* vve*ir will raise 
the ri\Tr level about 23.I fe‘e‘t above the pivse'iit axerage* lexed involving 
embankme'iits betw(*en the we-ir anel Lough Di'ig I 1 ie intake xvoiks and 
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Weir Intake Works looking iipstre*ain. Steel (;at(*s ini{U*r er(*tli()ji. 


weir are near Parte(.*n Villa anel are* built on an olel re*el sandstone foundation. 

1 hei very important (]iie*stion ol the e‘re)sive* e‘fte*e't l)e*low the* we‘ir was made 
the subject of experimental invi-stij'atioii, ami lor an account of the mod. l 
experiments exirrie*el (jut at the It'chnical High School, ih’iiiii, 1 am ineie‘bteel 
te) a papeT recently reael by Professor Rishworth, (ie)vernment Engineer for 
the Scheme, before the Institution of Civil Enginee*rs e)f Ire*Jand. Tlie wr‘ir 
design pRtvided for four openings, each iS tn. widi', with weir crests at a level 
of 33.00 m. (full development), and tw'o deep sluices, lom. wide, with weir 
crests at a level of 24.80111. (partial and full development). 'I'he river bed 
downstream was taken at an average level of 24.50 m., and tlie ujiper surface 
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of tilt' rock at 22.00 in. 1 lu‘ ri\'(‘r lK‘d at tin* weir consists of old n'd sandstone 
<'ovcTed with shinglt' and silt. Th(' river, however, is too near Lough Derg for 
there to be any silting up (;f the river bed alxwe tlu* weir. The maximum 
Hood was taken as <)2o ch m. i)er second, and it was assumed that it may all 
Jia\'e to be discharged througli tlie weir in case the FowtT Station is closed 
<lown altogether and no water is flowing through the lu^ad-raci'. 

The preliminary experiments clearly indicated that considerable taosion 
<lnwn>tream might be ex])ectcd from the d(‘ep sluices, i\nd it was ckx ided to 
kt‘(*p th(‘m in the ( (‘iitn^ nf tiu^ river so as to minimist' the (T(>sion of tiu* banks. 

d he model was made to a scal(‘ of i to 50 Doctor Ing Lndin, undca* whose 
super vision tlu' e\p(‘rimt‘nts W(‘re carrit‘d out, madt' niinu'rous e\])erinients 
to detiTinine th(‘ nature ol tlu- sand most suitable to b(‘ us(‘d to rejiresent the 
existing hydrauli(' plKMionuaia. 

An (xxliaustive s(‘ri(‘s oi experiments were carried out, for an aci ount of which 
i must ief(T yon to tia' paiier (]uoted d'luw led to a inodilication in th(‘ design 
' )1 the weir. I'he 9uestion arose* as to whetlaa' a stoj) wall was iu‘c(*ssary at 
tilt* end of th(‘ e‘xt(aide(l spill basin, and if so, of w'hat st'ction l^xperinient 
^liowt'd tliat th(‘ nu»st >uitabU‘ lorm was Froft‘ssor KiLboek’s toothed or 
-dentated sto]) wall, but an almost eepuillv satisfadory ix'sult was found wath a 
w'all ot almost i^ tangular section with a uniform sill slightly sloping dowai- 
streani with a hciglit ol 1 in. above the floor ol flu* s])ill basin. The latte-r 
wa-^ a(U)pt(‘d ow'ing to its constructional advantage'. 

It was d(Tidt‘d to adopt Mode‘1 C as the basis of the we'ir design with certain 
modilit ations indicated by further experiments- thus tlu* most suitable height 
ioi tin* sto]) wall wxis lound to be' 2 m. above the flexa ot the* spill basin and 
maintained throughout the* wheile* width of the* wx'ir. 

Hi'V]) ('anal, 

liie construction ol the* hexiil-iMea* or inlet canal, by which the wxiter is 
•ell vert eel from the e'xisting river ceairse* and conveyveel at a constant level a 
distance* ot eiver 7.I luilexs tei the iViwer House*, ])re‘se*n1s a .scries oi difficult 
and intere'sting jireeble'iiis The e]uestion e)t speed of lle)w with partial and 
full d('velo})me'nt in re*lation to navigation, which wall be through tlu^ head 
canal, the pred)lein of |)re’vc‘nting leakage and of possible* injury which might 
result te> the sleijxcs e)l the* canal by the w'ave*s set up by bargees ea* of the swell 
resulting frean a sudden shutting dowai of the* turbines, the' interference with 
the exist ing land drainage, are all pre)blems wdiich hael te) be* met and e'lverconie. 

Tilt' e.xperts wxtc of opinion that a maximum speed eif 1.5 me tres per second 
might certainly be ])ermitted. The greatest depth of water in the canal is 
37 feet wath a maximum width of 297 feet at the water surface*. 1 he bed is 
104 feet wide and the* side shapes are 1:3. 

The canal passes through a rock cutting in two places - one of old rc-d 
sandstone (between the intake and O’Brien s Bridge, and one of silicious 
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limestone at Clonlara. Provision is made for prott'ction of the deep lyin^; 
slopes and bed of the ( anal wlu're these do not lie in rock by a layer of broken 
stones, and the upper part of the slo})es subject to w’svc action are protected 
with concrete slabs. 

The drainage of the area lying al)t)ve the head canal is dealt with by culverts 
passing under it, the largest of these being the sijdion under the weir which 
carries the Blackwater. Tliere are also thr(‘e bridges ovct the head canal. 

j 

Penstocks and Power House. 

The P(.)W(‘r House is situated at Ardnacrusha, a few miles above Limerick* 
The building here', as elsewhere, is of reinfoiTcd concrete. The illu.stratioU"> 
indicate the progress of the work and show tlu* six openings to carry the 



Shannon Power Station under construction as seen Iroin Navigation Canal. 
(Photo 1)V courtesy (jf Messrs. Sicnums’ ll.iu Union). 


intake pip(‘S and the navigati(jn lock. Three of these only will be utilised for 
the Partial Dev(dopment. They carry three steel pipe lines. These are 20 ft. 
in diameter and 145 feet in length and carry the watc'r from the head canal 
(after passing thn)ugh a screen, or “ trash rack,” to remove any stones or 
branches) to the turbines. The water then passes through a conical inlet pipo 
(tapering from 20 ft. to 15! feet in diameter) to the spiral housing (embedded in 
concrete), and thence through the guide-vanes to the turbine runner. It is 
then discharged through the draft tube to the tail-race. 

The three turbines to be installed will each liave an outp\it of 38,600 h.p. 
These Francis turbines have vertical shafts connected directly to 30,000 k.w. 
10,500 volt 50-cycle generators. The turbine speed will be 150 revolutions 
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per ininule. The ]>uilding (jf the generating station will ])rovide for the 
installation of thnr further unit.'^ of the same size in the future. 

A thrust-bearing, mounted above the gcMierator, will take the downward 
thrust caused by tlu*, weight of the revolving parts. 1'jiese weigh about 2ot(.)ns 
and an* designed to withstand a downw-ard ])ressnre of 4S0 tons. Ther(‘ are 
many int(Testing and im}K)rtant jxants eoimeeted with the speed rontrol of 
the turbines and with lubrication, whicli is ehect(‘d by means of a motor 
driven pump that of the thrust-lx^aring by a ])um]> m('(‘h.anirally drivtai ofi 
the turl)ine slialt. 

Thk T ml- rack. 

'Phis is over 2,000 \ards long and runs tlirougli ro('k. h'or th(‘ Ikniial 
J )(‘V(‘lopinent it wall lia\'<’ a width of 70 h‘et, hut (his width will be doubU'd 
for the Full ])eveIo])nu'nt. Tlu* enrn'nt m this will not ('xciaxi 1.3 nadri'S 
per second. 

Disi'Kiin noN. 

T have alnsady stated tluit current will be gi'inaati'd at 10,300 volts. It will 
b(‘ st(‘pt)('(l-up to \olt«iges of 110,000 volts and jS.ooo \ olts and distribut(M.l 
ov(‘.r nearly tlu* whole (d the Irish l-'ur State by o\'erh('ad high-tension trans- 
mission lines, as diown in the diagram, which slaiws th(‘ lay-out for tlu' hirst 
or Partial Dc‘velo])ment. The no k v. lira's, which form tlu' primary distribu- 
tiijn svst(‘m, will run from Ardnacrusha to Dublin ((> conductor) and from 
Ardnacru.sha to h'ork (3 conductor). Tlu‘Si‘ distaiues an* lit) miles and 39 
miles respect i\’elv. At each of tlu'se ])omts an* 1103s k.\'. traiislornu'i's. 
The 3S k.v. transmission system is designed f<»r the loo]) distribution, which, 
when compltdt'd, will extend about 1,040 miles .\t tin* ])omls shown in 
the map are transformers for converting tin* (‘urreiU from 3(S,()0(» volts to 
i(),oo() volts, and these stations supply a Inrther distribution system. Ibis 
sy.stem is for local distribution and will su])ply mimeroiis transformer stations 
in cities, towns and villages, wiiere tlu' current will be transformed to voltages 
of 380 and 220 volts, which are the low' tension voltages adopted for industrial 
and domestic consumers, iiie no k.v. liiu'S are supported on lattice steel 
masts. The 38 k.v. lines are .su}>}>orted on lattice steel masts in the southern 
area and on wooden pohs in the northern area, while wooden poles are used 
exclasively for the* 10 k.v. lines. 

The erection of the high transmission lines was tlie lirst wairk undertaken 
and is now’' in a very advanced stage. Rapid jirogrc'ss has been made with 
the Central Station work and it a})pears very ])n)bable that the supply will be 
available by October of this year. 

It is only possible in the time at my disposal to give this general sketch of 
this great engineering nndertaking~a work in which over 5,000 men have been 
employed and an elaborate equipment of modern engineering plant. It i.s 
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hoped that adv^anta^e jiiay l)e tak(Mi of th(‘ ])rosent stage of the work to visit 
and inspect this interesting ])roject. 

EroNoMK' ('( >\sii)r K \ I loxs. 

r must, howev^M', turn to a wider (pustion, that ol the (‘('onoinie de\'elo])meiits 
which may be expected when electric power is availabh* throughout the l-ree 
State. One is fr(‘(|uently met by the (piestion uttered in a tone of obvious 
misgivdng — whether this gn‘at Scheme will “ pay ” ; and this is not uncommonly 
accompanied by an (‘xprt'ssion of doubt in the* matter, bc‘caus(‘ IriLind is “ not 
an industrial country 'I'lu* question is ( haracl eristic of our national attitude 
to such matter's 'the (pit'stion is nxisonabh^ (‘noiigh.but oui national caution 
olteii Iliads us to di'ter action until a mathematii' dianonstration can be giv'cn, 
and this comes too late the opportunity has passed. 'Idle ex]>]oitation of our 
waUa'-power resoun'<‘s has btMai too long delayed, esjH'iMally in Tndand, which 
has suffered from its lack ol tiud. Vi't (‘ven now he would be a bold man who 
'should essay a mathematical demonstration of th(' economic succc^ss of tlu' 
Sliannuii ScheuK', though, in my own view, this success is assurcal. Permit 
mt‘ brielly to sk<‘t('li the* ])osition asit isto-dav 'I hechart on tlu* screen shows 
th(i ]'>opnlation of Jreland, tlu' art'a of land under tillagcMiul the number ol cattle' 
in Ireland in siuax'ssiv e deca'imial perhxis since' It wall be' see'ii that the 

po[)uiation has rapidly dec'lmed and that in 50 ye'ars it led! almost by enu'^half 

from f)vair <S millions to slightly ova'r 4 millions. It is still lalling. It will 1 k' 
seeai also that the' are'a of laiul unde'r corn crops dee re'ase'd at about the same 
rate', and though the'rt' vv.is a temporary re'cova'i v eluring the' W ar thc' downward 
tendemey ('ontinuc'el ft ap])e'ars that this eaiusal re'latiemship betwe'em decrease' 
in tillages and |^oj)ulation almost cea.sed to ojH*rate' afte'r iSSi (see' Agric'ultural 
St.itistics for vSior^tat kare’ann, iS47-ie)2()). \\v lU'ed not conside'r too closely 

th(‘ cause's of this, d lu' supply of chea]> ('orn from Anu'rica and e'lse*where' 
aHected farmers 111 Ihitain as wa'll as in fre'land, wdure' the* cattle' industry 
increMse'd by le-aps and ])ounds, but lea' the e arrying on of which lar less labour 
was rei([uir(ai. Hence' e'lnigration te)e)k ])lace‘ at an alarming rate* Ihit tlu'ro 
was this diftere'iK'e* in the e'ffects ])roeluce'el in the' two countries. In faigland 
the [>oj>ulatie)n migrated to the' ra]udly-growmg industrial towais wlu'ie' powe r- 
factorie^s near the e*oalfie*lds absorbe'd the' erstwhile' agricultural labouie-r. In 
fre'land tlmre* we'iv fe'w industrial towns, the're' being veiy little' e'oal, and se) 
the* population h'll by e'lnigration. In the' last le'W' ve'ars tlu'ie' has ben'ii great 
improvement in the eirganisation and marke*ting ol pro(.lucts in the gre'at 
<lairy industry and other branches of agricultuie' in the* Irish hVee' State, but 
it is becemiing cle'ar that a vigorous inelustrial re'vival i'^ esse'utial unless 
e'lnigration is to continue*. IHfeirts to preunote* industrie's other than agricultuu' 
in Southern Ireland during the last thirty ye'ars have been fitful and halt- 
hearted. Official effort took the direction of encouraging lioine industries, 
and these achie'wd a large measure of sucevss, were of considerable exiucatieuial 
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value and proved a useful auxiliary to tlie earnings of the small farmer. This 
afforded no solution of the larger pn)blem, howe\'er. I'he farming classes are 
not industrially-minded and the prospect of the mill chimney revolted them. 
The few industrial ventures which were attem])ted usually ended in failure. 
Concurrenth- a number of home industries followed the nminal course of decay. 
The spinning wheel became a museum specimen or drawing-ro(UTi ornament, 
thous^uids of hand-looms went on to the scrap-heap, the lace and crochet 
industries wilted before the vagaries of fasliion, the once extensive “ spriggijng ” 
industry of the north-west was largely lost to the machines of vSwitzerland^and 
Germany, from which we sought with some degree of succi'ss to recoveit it. 
But it is a fact that machine industri(‘s have not ('ome to take the place oi 
the hand industries, although there are certain important industries in which 
the cost of power is a small, though not negligible. fact(n-. Man\' once flourishing.! 
towns are falling into decay and have ceased to provide for tlu* needs of tlu 
rural areas surrounding them, and articles which they once manufactured for 
themselves are now imported. 'J'liis unliappy state* ot things is due largely, 
but not ('iitirc'ly, to the lack of fuel rescaurces, and to-day industry calls for 
chea]) power. 'Phe I^Yee State has c'oal n‘Sources, but it do(*s not compete with 
English coal and does not raise* nn)re than about one-fortieth of the (]iiantity 
it imports. It has valuable peat resources tin* salvatieai of tlu* rural pojnila- 
tion, who use* some six millions of tons ev(*ry year for domestic purposes- and 
these* r(‘serves, which arc* abundant, will undoubtc'dly prove a great industrial 
asset in tlu* iutnre. Machine ]K*at of good (juality and ha\'ing a heat valiio 
of aP)out 7,200 B.T.l'.’s per pound* (23 ]>ct rent inoistnn*) can lx* won and 
stacked on the* l)og at 'rurraun for ic>s. per ton. ( ertain problems of transport 
remain to lx* solve'd, but it s('(*ms likely that (‘lectric transmission may, in 
time, afford a re’volution. 

It will be .seem from the foregoing that the* ])iamary e‘conomic ne(*d of tlu* 
Irish Fre.'C State* is cheap electric energy for lighting and poweT purposes, and 
this it will be the function of the Shannon vSche*mc to ])rovide. The first effect 
will be to improve! greatly the amenities of <mr country towns and to raise the 
standard of comfort of tho.se living in them. I'hiTe are ap])roximately 130 
towns and villages, with a minimum population of 500, in which no electric 
supply at present cixi.sts. As many of these as po.ssible will be gh'cn the benefit 
of the current when it becomes available. Contracts ha^ e b(*en given for the 
erection of distribution networks in more than thirty of them. Many of thest* 
towns are situated among Ixxiutiful natural surroundings, and the advantage of 
an electrical supply for street and house lighting will be of enormous value, 
social iimi economic, and will react on the growing tourist traffic, the impor- 
tance of which has been recognised and has led tc) the formation of an Irish 
Tourist As.sociation. A very important consideration also is that in such 
places the working day will be greatly lengthened. 

*‘'Pcat as a Domestic Fuel" by (1 lUetcher, Irish Trade Journal, April, 1927 (Vol. II., 
Iso 7.) 
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It is not possible at this stage to estimate to what extent tiie sn])])ly will ])e 
made use of by tlie agricultural industry, but with ade(|uate ])ro])aganda it is 
certain to play a very important part in the staple national industry. Nor 
can one yet forecast the effect of the supply in attracting new industri(‘s. which 
require clu^ap ]X)wer, but, arguing from analogy, the availability of cheap 
[>ower, with other economic advantages, will almost certainly attract them. 
The surplus energx' available in winter may also, in seasonal industries, afford 
winter employment to a certain number of otlua wise idle workers, and we 
may hope that, as the experts expressed it, " tlu* various ])roposals for the 
di^vclopment of hydro-electric ]K)wer at jaesetU ]mt forward will in tinu^ conie 
to be realisc'd ” 


DISC ISSTOX. 

'tiii Chaikmvx Sriid the audu‘iu<‘ had luel a most (‘xc client account ol what 
was, ]i(‘ imagini’d. h) Jar thi‘ gicatest industrial iindcrtakmn ever vcntmvd upon 
in lielaiid. I'Lvcrvom hoped it would he as suca‘ssfiil as il loolved hk(‘lv to be. 

PkoT’ICSSor 'r W iiuJivkiJ said the hrtiirer had given a most adnnrabli' ])ap(*r, 
but had lailed to d(‘al vvith the application ol electru al oneigy to wli«it was, and 
what he (the speak('r) alw«ivs hoped would V)e, the greab'st indU'^try m Irekind. 
namely, agriculture A lot ol trasii had been talked about tlK‘ application of 
electrical cnergv to .ignciilture. It had lieiui stated that electrical (mergy was 
\'ery good for pulping turnips 'kije a\ erage larmer grew just about enough turnips 
to keep liiinself iiict‘lv warnu'd in the morning doing that by hand. 'I'hen it had 
been stated that electrical energy was a good thing for chatting hay. Again, the 
average fanmu- only f<‘d sulhcieut livestock to justitv liim occupying about one hour 
of his time cutting hay with which to teed his cattle m the wanter-time It one 
was going to think on those small lines in connection with a big scheme liki* the 
Shannon Schenii* one was not going to g<‘t very tar. It was not only neei‘ssary 
to electrify the countrv . it was nece•^sarv to elect rity the mentality of the Irish 
people - to givx* tiiein a new outlook on life, to make them forget the past, and to 
live tor a pre.sent and a luture. lie liad only just returned from a fortnight’s 
tramp through the pt‘asant villages ol Irelaml. and he telt <|nite sure tliat the 
immediate development ol the Shannon Scheme must be very clc)sely linked with 
the countiy’s agricultural development. Although we were living, both in this 
country and in Iniand, in a time of great agricultural depression, as a large farmer 
as well as a supposed scuMitist, he was convinced that the solution of tlu* agricultural 
(lueslion in this country as well as in Ireland would be found in synthetic nitrogen — 
one of the grcriti‘st achicw'ements ol the present century. He would like to indicate 
how electrical energy could materially and directly bc'iiefit the farmers. It had 
been found, as the result ol direct experiment, both in America and this country, 
that, by having an arrangement made whereby m the winter months a light was 
turned on in a fowls’ house about one o’clock in the morning, the poor unfortunate 
hen was deluded into the belief that another day was dawning, the hens got down 
and had a feed and the result was that the output of eggs could be increased by no less 
than 2 5 per cent. People might not think much of that, but he remembered that at the 
time of the ill-fated Convention he had shocked a lot of people from Belfast, wiio had 
stressed a great deal the importance of the shipping and linen industries of Belfast, by 
pointing out that the net revenue of Ireland from the eggs and the feathers of fowis w^as 
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far ^^rcatrr than Ihc' net n^vriiuc Ironi th»‘ shipping industry wlujn it was in its heyday. 
Egg ])roducti(m was a \ ery important industry in Indand, and was likely to continue 
to be so. Synthetic nitrogen was about th(‘ one and only example there was of a 
modern .sci(*ntific sword being turm^d into a ploughshare. 'I'Ik' manufacture of 
synthetic nitrogen had occupied the minds of sci(‘ntists for at l(‘ast a hundred 
years, but not until nitrogen had bcu'u wanted for high i‘xplosiv(‘s for destructn e* 
purposes had the nec(‘ssary capital been forthcoming to h(‘lp to make it. It 
had betn made, however, and through the genius oi Lord Melchett in this 
country at least, synthedie nitrogen had now b(‘en turned to agricultural 
uses. An organisation known as Nit ram Ltd. had dc'inoiistratc'd one oj' the*- 
most important discoveries of tlu^ prescuit centur>, namely, that by applying 
nitrogen heavily on pasture land not only could the pcTiod of grazing bc^ 
incn*ased by four weeks at either cmkI ol tlu' ordinary grazing season, but ‘the 
nature of the grass could bc' compU'telv altered. Tn a country wIktc 90 per cent, 
ot th(' land was uiuUt grass, .is in Jredand, that was bound to be ot most outstanding 
Ix'netit. 'rh(‘ little work wdiich he himself had done had bt‘en tcj try to start a 
system oi aralile stock farming with a \ icw to pros iding clu'ap .vinter food, meat 
and milk ; and the svstem of cropjnng to which he had nderrc'd was one whicli 
w'ould dcj away with the* importation of Ic-eding si nils for eattk* .uid sheep through 
the winter. It had not been po.ssible to a])ply it c'xcept on a siUcdl scale in thc^ 
jiast, because' one' of the essc'iitial features in conne'ction with that intensive* system 
of arable; stock iarming w'as the supply of ch('a]> nitroge'ii, «inel cheap efficient 
harm Tractors; both wt're now' obtainable. One of the* big d<*velopmeiits witli 
regard to the' Shannon Scheme w’as the coiiveTsion e>f the e lect rie al power available 
for the manufacture of syntlK*tie; nitrogem, 

'fhe-re* was anotlu'r pos.sible develeipmeiit. Despite what ge'ologists said to the;* 
contrary, there luiel been di.scoN eri'd, and w'as now l>e*ing workc'd, a liuge deposit 
of roedi ph(.)s])hate' in (V)unty Clare quite close to the Sh.umem Scheme, and a mode rn 
dc'velopine'nt with chemical inamire's was to make them contain not one but two 
elements of nutrition such as ammonium phosphate*. With that huge deposit 
ol rock phospliate* so edo.se, and the fact that it ('ould be* water borne to any ])art 
of Irelanel, and the exi.stene'e ol cheap electrical pow'er such as was necessary te;r 
the manufacture of nitrate* ot lime and calcium cyanide, it se'e'me'd to him that the 
manufactiiic' of .synthetic nitrogen would mean the setting up ol a very big industry, 
pioviding e'luployment for a large* number of iudustnal workers, and an imme;nse' 
benefit to the* agriculture* of the country. He* was afraid the* men who w(;re going 
to carry out the* nece*.ssary propaganda among the fanners of Ireland h.ad a very 
difficult task before them. He* was afraid the‘y would never suc(u*e*d with the 
(>ld(‘r tvpe ot me*n, but there did e‘Xist the younge*r tyiie* of me-n. They were the 
hope* of Jre'land ; they liad taken up education, and it was theise young nie‘n on 
which the future* of the country must be built. 

Mr. Lt I wj.L\.\ IL Ai’KiN.soN (l’ast*Preside*nt, Institution of Ide ctrieMl Engineers) 
said the Society might e:ongratulatc itself on having this ve*ry important power 
.scheme brought before* it by one* w ho was .so competent to deal w ith it, and who was 
so ( (jiiversant with its history, it had .so happentxl that on Saturday he had had 
an eipjien'tunity ejf going all oxer the scheme whem, through the* kindness of the 
Chief ot the* Iri.sh Electricity Ikiard, every conveni(‘nce had be*e‘n place'd at tlu.* 
disposal of himself and the Preside-nt of the Institution of Kl(;ctncaJ Engineers, wdio 
had accompanied him. While he felt that the audience h.id had a very admirable 
lecture*, he was to a cert«iin extent rather disappointed that tlujy had not lieard 
tjuite as much about the economics of the scheme as the* title had led them to hope. 
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After lie had heeii all o\t‘r scheme tlu' (jiieslion winch had been Udt upon his 
mind, knowing soint thiuK th<‘ ju'esent possible consumption of Ireland, had 
been, Is this all a dream whol(‘ thmj( was on so \ ast a scale. The slides 

shoAvn that evening:; hardl>* convey(‘d th(‘ j^reat si/(‘ of the lie.id ract* which w\as 
j^oin^ to carry ne arly' the whole of the Kiver Shannon alon^ to the top of the turbines. 
The illustrations (4 the t'xc axating machin(‘s did not am' idea of the immensitv 
oi those' machine's. He' had newer seen anywhe're'in I'aireipe excavatiuf^ be*ing elone 
on scj woneJerful a system, 'tlu' (]uestie>n was. what was ^e)ing to be' eloru' wath 
.ill that e'normeiiis peiwcr bet.iuse the-re woulel be' i.Sei.ewjo h ]>. ('ventuallv ^ What 
w.is t^eanj^ to lx done* with it was the ^re'at epu'stiein. Preite'.ssor Wibbe*rle‘v had 
speike'ii ol its ]:)art ntihsatieni ie>r the* ])re)dn(‘tie)n e>f svnthe'tie' nitroj^i'ii altheHigh 
.1 ^eiod de'al wine h hael been said that nif^ht e>f the' rntrof»('n jirocesse's had neithmi^ 
whate'Ver to d<i with watt'r powe'i*. but we're' c.italvtic proee^sses ol nnitmj^ nitreigen 
with eithe'r mate iials Puttinjjj that ein one side*. he)we\e'r, he' ceiulel neit help having 
the* soil ol fe'e'hn;.^ that tins ^^re'.it iinek'rt.dvin^ w.in a national j^esture eil a change 
winch was geung to eenne eiver Ireland 'File fact n'lnained lh.it to-el.ay Irishmen 
we're' ceiiitrollinu their own de'stnn. and he be'he'M'd th.it the* Shannem Scheme w'as 
more' th.in .1 mere' enginee'iing sclu'ine' It was an economic anel psychological 
ge'stnre* that Irel.ind was going to change' he*r me'tluKls .ind come' into line' wdth 
moele'rn \ie'ws of hie and moele'rn ine'lhexK ol life', be>th agrienltur.d and inehistrial. 
It industiw W’as to Ix' .ittiaete'd to Ireland it would only be so it industrialists teninrl 
the're'an indiist 1 ions and ('iierge'tie' ])o])ulation lle'agre'e'd with IVofe'Sseir Wibbe'iie'y 
111 that e'enme'e tion with what he* had said abeiut the» vonnge'r gi'iii'nition. He 
Ix'lie've'el th.it the’ Sli.annon Sthe'iiH' woulel re'tle'e t itself into the minds eif that yeiimger 
ge ne'ration and wenild stre'ngthe*n that wall tei weak, W’hie h was the one' thing which 
had be'en laekmg lor the last half e'e*ntur\. m the* .semthe'rn part of Iredanel at legist. 
II th.it was the' e .iM . then he* h.iel nee doubt, with this gre .it .source ol che'aj) peiwe'r 
at li.iiul, that the'ie' woulel be no dilhe'ult\ in Industrie's going into Ire'laud. All 
kinels e)l Industrie's w'liie h re'e|uired gre'at .miounts eit powe'r could Ix' plauteei there 
il the' jH'eiple the're h.iel the- w ill tee w’oi k .at industry .is well as 1 . inning. I'hat W'as 
the* view wincli during the' l.ist tlnve* d.ivs hael be'e-n graciually pe*rcolating into his 
nunel. The* e ost ol tlu* scheme w.is reaighlv ^^.exeo.exK) ( )t tliat .sum, ^ i,5e)e>,e)Oo 
was being ])nt into the' e nil e iigme'e'rmg w(»rk'>. e>t taking liold e>t the* River Shannon, 
of eaiTving it .deing that .se'Ne'ii mile's e»l heaiel r.ice' .dong the ii])])er le'vels, and ol 
putting it eiow n .igain into the* lower le've'K Aneithe'i* {g.ooo.exx) wx>uld go mte> 
tlu' ej\erhe*ad line s w Incli were to take* the* peiwe'r all ove'i* Irel.md , .anel the actual 
inaehine'ry e,onstrnct lenis, turbine's anel I'lt'e Irical e‘e[iiipment at the' generating 
statiein .and so em, and tlu' t ranslornu'rs. weuild e'e)st abeint /5eK>,(X)0. J herelore it 
was ne'arK' all a matter ot ])laiit anel of \ e'r\ little* maintenane ('. 

He' streingh urged e'\ e'r\ one wlu) < ould te) gr> en e'r te) Ireland and tej msjie'ct lor 
t iie nisi'Ka's wli.it NN.is re'all\' a \e'iw wonde'rliil weirk. 


'I'HL Ki. Hon. Sue Fhomas MemeiNV, K.C' . .'>aiel he thought tlu're w.is a great 
deal in what the pre'\ lems Sjie'aker had s.iid, mimelv, th.it this gre'at Sluinnem Scheme 
eaiulel neit be' leieilee'el upein eiitire'lv as a int'te' A\ork ol engnu'ering. but was tei be 
ri'garele'el .as having a de'e'pe'r ])s\ choleigical basis as .i new^ starting ground 
toi the hash pe'o]>U'. Inshnu'ii all leioke'd torw.irel to the' frut tification ed this 
great industrial eh've'lojnnent in Ire'laiiel, winch he' hope'el, as time wa'nt oiy wmilel 
land Icngland anel Iivland togetlier by still clo-.^'r lie's e>t trienelship, whateve'r may 
have' be'e'ii the' e'lTors and misgivings of the* past. 
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Mk. K. lk)RTAS} AIa'i ikiavs, M ] IaI*'., said it had liecn hi>. prn trom time 
to lime to st‘e tliest' wonderiul works under dev(‘lopmeiit. One t>f the things wdiicli 
had struck him about the way m which the contract iiad been earned out was 
that on(‘ of the hrst tilings winch the contractors had done had ]>e(ai to build an 
electric generating station to sujifily current tor the o])c‘ratiou of the works irom 
their own plant. The locomot ives. e\*('(‘[)t in the rc'gions w^here thi'ie wen^ explosives 
in constant use, w^ert' electru , tlu‘ digging machines were electricalK' operated. 
«ind. in fact, exerytlnug on tlu' plant which could possibly be electrically operated 
was so opiTated. 'I'hat was a woiuk'rful example of wiiat was going to b(‘ tlu* use 
ot th(‘ rurnmt aibT tlu* work was carried out. 

A number of M*ry serious dillicult les had had to be o\er('om»‘, which li.id possibly 
delav(*d the compk*tion ol tlu* work In sonu* six months hu'^t of all, tlu^re had 
been the human element 'riuni tlu*re had beisi a st^nous and unexpected pocket 
(jt earth just underneath tlu* ioundatious ol the turbuu'S In (juite a number of 
])lai e^ also, rock had been iouutl wlu're (*arth was i*xpt*(ted, and eartli ha(l bei*n 
found where rock w«is expi'i'ted 

Tlu'ri" was a \ t*ry haikneyed sa\ing that tnule toll()v\»*d the 1 lag lie thought 
that could be para])hrased bv saving that track* and mdustiA also lollow'ixl the 
su]4)l\ ol eli'ctncitA’ Agruailt lire* was going to lx* one ol the big U'>ers ol el(‘c tricit)'. 
He* w^as satistical that m most countries, including kngland, tlu* agriciiltural load 
W'ould c‘\’entually be* bigg(*r than the* nidustnal load. bc‘0})ie talkc*d about tlu* 
farnu*!' being a small man, but c juite lorgot that in the* aggrc'gate he was the bigg»*st 
workc'r on the* face ot the c‘arth. J'arnu‘rs had a strong Vmsiiu'^s elenu'ut : they 
did know' W'hat altectec.1 their pockc*ts, but it was nece.ssarv loi oilu*rs lo dc*monstratt* 
to tlu*m the* advantages ot changes m their business One ot the* biggest changes 
in larming in Ireland in the future would be electrical lanmug 'The* cjuestioii 
was m liow short a time that c'oulcl be brought about. He had aheady heard 
rinuours that model farms vserc* going to be* startc*d, and lu* thought there could 
be* no bedter piopagaiida than a senes ol model farms in ditlerent parts ol the 
eoiiutry wdiere elc*ctricit\ was used in a reasonable* and busiiu‘ss-like w'ay. 
Fropaganda ol that sort would help in shejw'iiig how' e*k*ctrKity could be used in 
agriculture, and wumld assist to bring bac k agriculture to its oiie-lime* jirosperoiis 
exmdition. 

AIk. Tjh.odcjkk Sir.vi’..Ns, .M.l.k'.K., said he would like* to know d the figures 
which were? not in the* paper, but which had been m the e'xjierls’ report, and in 
the Sie*mens-Schiickert scheme, were the oikjs which wore to apply to tlu? 
mamdaedun* of nitrogc-m e:ompounds. The Siemeiis-Schuckert scheme talked 
alxHd .^-tad. per unit. 'J'he experts’ report thenight that w'as too high, and the}" 
talked about .i5d. He liapjieiied to know- that carbide, whudi liad to be made 
hrst beiore cyanamide was produced, was jirexlucexl by tlie Alhy t'arbide C^ompariy 
in Norway wdien their current had been costing them 23s. per hor.st*-power-year 
(e).05d. per unit). C'oulcl the present plant supply the ligliting ]o.jel for Hublin, and 
still have available power lor the manufacture of nitrogen compounds ? He would 
like to know" if 150,000,000 units was the contemplated output from the plant in 
a year (that was the ligun* in the experts' report, 48,000 kilow<itts was given as 
the peak load), and if one divided 130,000,000 by the iiumln*!- ol hours in a year 
an average load w^as obtainc'd ol 17,000 kilowatts. There was not a lot left to 
be given to nitrogem compounds. 


C APTAJx Sik AiniiUK C'a.AKKi:, K.H.IL, said it was his pleasant duty to propose a 
vote of thanks to the lecturer lor his most e.xcellent and instructive address. 
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PtTsoiially was not an electrician or a fanner ; he was a seaman, and he would 
like to ask tlK‘ lectiircT whc‘ther the scheme was going to have any effect of any 
nature whatexer on the lower reaches of the Shannon. Ho asked the question 
because some years ago th(Ti‘ had been a great .scheme to have a barrage at 
(irave.send, whicli h(‘, as a seaman, had been against because he knew that 
if such a scheme wer<‘ ado^iti^d th(‘ outer n-aches of Ihe Phames would be in a very 
short time hk(' tlie outer n^aclu's ol th(‘ Dee all sand banks. Fortunately that 
scheme had fallen through. 

ini'. I.FC'ii’KLk said Hud tlu* Sh.innon scheme would not have any eJloct what- 
i van* on tlie low(‘r re.iehes ol the Shannon the flow would of course be regulated. 

Sir ARi ncJi ( kxkki , ( ontinuing. saul there had bc'cn a good deal said about 
Inslimen Ht‘ himst ll \xas an Irishman and lie had listened with some indignation 
. 111(1 with some v^ rv gn at iilcMsure to what had bt'cn said about the Irish. The 
Irishman x\as < onstu x ati\ but not .1 bit more .so than the Englishman. The 
Shannon Sc henu\ brought .ibout bv the energv and the vision of Irishmen, 
hel])ed by other nationalities, would, hi‘ hopcTl. achievi^ successful results. It was 
vrsion that w.is \\aute(l In that connection hc‘ pomtc'd to dock work. No 
dock in the world had e\er lK‘(*n built big enough lor the w ork which it had had to do 
.1 \t‘i \ lew \eais , lite r it had bee n < oust riicted He' congratulated his countrymen 
(ui this great selu'iiu', and w islu'd it Cxod spevd lor the bi'iietit of the dear (jld country. 

Lii. n 1 .-C'oi . \'. A. H \ni>ie K rem.irke'd that he lived at Limerick, and therefore 
was very interested m wli.it was happening at \rdnacrusha Tlie obx’ious thing 
to dc'X’e'lop m Ireland was agriculture*, because the we*alth (jf Ireland lay m its 
agiRultuie. II e'leetrical powe't tould be* used to develop agriculture, the day 
might come wIh'Ii e*\ports liom Ire'Lind woiikl go a very long way towards solving 
the food probleun lor tlu' iiiamilaeturnig millions of Gn'at Britain. When the 
time (..ame to lorm .ui hhiqiire Ring of Dominion products <ind British manufactures, 
lrt*land would not be* louiid wanting. 

The ('haikm.\x liaxing seconded the* vote ot thanks, wiiich was carried 
nn am moil sly. 

Tm: Ei:e. rvRj R, 111 re*])ly, thanked the membcTs for tlie generous reception 
accoid(‘d lej Ills jiape’i .inel said he wished it w^re possible to deal w’lth all the 
criticisms which had ]H‘en m.ule*, but he* feared that that was impossible, as these 
had bc'cn too numerous and had, mde*e^el, sometimes w’andered a little off the point. 
He agreed wuth Frole'Ssor Wibberlt*y that one of the ellects of this great venture 
would lie to e*lecti!iy the' minds of the* people - although that would not be the only 
good thing it would do 

If he had not dealt with synthetic nitrogen, the audience would understand after 
Mr. Stevens’ remarks why he had not done so. He had dealt wdth that subject 
in his jirevious paper before the Society, about seven years ago, on The Power 
Ke^sources of Irc'lanel,” and also frequently in papers published in the Journal 
of the Di'partiiu*nt of Agriculture, lie was a great believer in synthetic nitrogen, 
but he was not quite* sure that it was going to be manufactured by means of 
(“lectricity from the Shannon Scheme. The qiie.stion involved w^as that of the 
cost of electric powder, and lu' did not quite see how they were going to 
compete wdtli Nijrw^ay in the matter. Moreover, he had a pet view- that in 
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Ireland they would b(‘ getting nilrogt^n from peat probably befon* lluy got it from 
water. Thert^ wtue conditions in Ireland which w(‘re very favourable to tlu' inanu- 
lactun^ ol calcium carbide and calcium cvanamide. On the peat bogs there were 
the three things lu'cessary for tlu' work : there was an excelkmt peat charcoal ; 
there was the underlying limestoni', and Ihere was the peat as a source of powei 
on the spot. Hut ht‘ had been aTixi(^us not to go into liypotladical c|uestions. H<* 
had lH‘en dealing with hard tacts. He belie\ (‘d that the Shannon Scheme woukl 
have the effect of introducing new industries in Jndand, but he was not pr(*pared 
to say exactly what tliose would be. He was not at all sure as to tlu‘ synthetic 
nitrog(‘n. He was sorry lu‘ had not been abkOo deal more fulh witli t lu' ecoiiomics 
of the quc'stion. lie could have' become vtTv diltuse about that to])ic. .N('itlu‘r 
liad he given any exaggerated idea of the gr(‘atness ol tli(' Shannon Schenu'. lb' 
had failed to us(‘ superlatives d'he scheme was .i great gesture, as had b(‘t‘n 
said. He could not allow tlu‘ suggt^stion to pass that th(‘ Iiishman was natui'allv 
idle. He was not idk' at all nrd neailv so idle as he himself would be under the 
same circumstances. Tlu' real truth was that he had lacked op]>ortunity. He was 
glad that Mr. Matthews thought that ek'ctrieal powia would be brought into ns(‘ 
on the farm as a labc'iur-saving ck‘VR(\ but he did not think that the agricultural 
load would e\('r become biggca- than the industrial load, as Mi\ Mattlu'ws had 
suggi'sted. H(' did, howe\(‘r. think it would hav(‘ a \’(‘rv great ('tl<-(t on thetntun^ 
of agriculture in Ireland. 

The meeting then terminated. 


‘‘DAILY MAIL” 1DK.\I> IIOMK I XHIHITION 

h'or a brief period every yt'.n ( H\nipia lieconu's tlx' tejicsjji.il paia(lis(‘ ol (>ni 
urban multitudes, biider its gi(“<it root. 111 an rdmosj>)Hie Ashuh (amdinu's lht‘ 
ocular testneiu'ss oi a ( liristmas b.i/.iar with tlie xocal delights ol rlie ('iiK'ina, 
arc f|is[)la\ed all the elenu'nts, liorn the coiiqilete h<»us( down to the most lUsigiii- 
licaiit gadget, whuh go to the making of the c haractci 1st le tweiitiet h eeiituiy 
hc:)ine. An immens<“ tountain ot wati'r, ri'oidiated with hgiit, plays in the centu* 
of the h.tll, while a lc>ud s]»eaki'r, cl.iiine<| to Ik* the 1 )igg(‘st in the woild, ultem 
the tunes of iinse(‘n organs and ou hestias lor all fo lic.ir (*\(ai hn* those who .in* 
ti\ing out jnanola pianos. ()bedi(nl (lueues wait with d(“((*iitl\ (oiui'akd 
iiiipatii'TU'e outside the houses in the \ illage ol “ Welcome In ” till their turn 
comes. Wags go round to s(‘e wliat tiiey can get for nothing 111 tlu* w'ay ol samples. 
The penurious, eontrolhng their wistbilne.ss. invite obliging salesnu'n and s.des- 
wumien to ])iit th(*ir ingenious wares through their ]>ares 

In addition to tin* ruddy fruit and sliimng tins ot j)n‘Si*r\ed hsli. (*te., then* is 
much food iu're for thought, lor tlie reflerli\f‘ A isitor. Does the press mould, or 
does it eclio, ])ublK: opinion ? Is modern industrial design represmil.it i\ i* of thost' 
W'ho demand or of tliost* who supply ^ Did the tiist h(*n l<n' the iirst egg, (»r did 
it come out ol the tirst egg ^ 

I w^as struck bv the good sense* ol the remarks made* \ .anoiis eontrilnitors I0 
the guide-book to tlu* exdnbition. Their r(*comnK*iu]ations to tlu* public are 
excellent. Jhit the c'xhibition itsc^lf is no witness to thi* truths tiiey set tortli. 
The Enemy, disguised as liah-tiinber “tins })Opular 'J'ndor st\'le'' and a higli 
polish, li<*s ('V('rvwluT<‘ in wait lor tlie nnso])]nsticate‘d. Not tliat tlu* Milage* eif 
“ Wedcoine Jn ” is all of this maudlin lialf-timl>er type*. "J lierc' is a e hcaj) liiingalcnv 
and then* is a tairly expensive “ (k'orgian ” heause, both eil winch are tok'iablc' 
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outside and well-planned inside. 11 is a pity that in neithe? case shoultJ the interior 
decoration be nnpn*tt‘ntio!is ; on the ottier liand, tlie heating and waslnng arrange- 
ments are neat and good, and these are at tlu' root t)l the house keeping pioblein. 
Indeed, sevi'ral linns display th<‘ most attracli\t‘ batliroom si‘ts, wlnle otluTs li.ive 
ditlensit varicdioiis ol the gi'yser winch aj^pi'ar ade([u.i1(\ 

Passing on to luinituie, 1 notiei'd one sound niodcu'u room which secnied to be* 
])u//ling tlie imagination of a ])art of thc‘ crowd it is shown by tlu* Anindell 
r>isplay Companv, tdd., 5.], l)a\ies Stieet, W., and is dt'sigiucl by A. 1 ). Maclareii. 
Here' IS a real modern st\'le : ingeniiit\- is shown, but ingcmmly caTc'lully liound u]) 
with lorni. A lady v\.is lu'aid to ask : “ Why is the bc'd sc; Jow^ ? One lelt 
inchnc'd to answer ; “ 'I'o save* you looking imdc'rneath lor burglars, Madam."' 

A low' b(*d, of course, sa\'c's space* , and Mr. IMaclarcn, b\ a piclicious use* of glass, 
as for a \c‘iy atti'activc' table, etlectivc'ly hghtc*ns and biighlens his room. 'J‘he 
gimmc'tal coloured co\c‘img of the* c lic'stc'rfielcl aclmir«d>lc‘ Hie ])c'culiar dic'ssing- 
fablc*, tlu' diawers of wincli swing out insfc-ad of ]mlluig. ajijiearc'cl amusing 
.01(1 coiivenu nl. d'hc- mc'tai doois of a (.u})l)oanl Ic'l into llic' w.df aie absolutelv 
simple and in iiaimoiiN witli t he* gi'iicaal design. 

Among the most insidious ])ic'ces of bad taste- at ()|\mpia iirc tlie el.iboiiite 
IreHvork picliiic'S shown b\ a iirin which, as 1 h.ippeii to l\now fiom ])c*isonal 
c‘X})c'i K'lu c<in till 11 out \c-r\ good work 'I lie* ]ntiless I'xplcjitat ion of th(‘ giaiii 
(d cert. nil woo<.ls is IIk* nditiiui ad ((hsitidaai of tlic* Ic'iideiKN, ol whicli wc* lic'ar 
so iniich .it tile pie-a-iit time, 1c; lK'he\e tli.it m.iterials c.m da t.itc' the* lc‘c liiiicpie 
III winch thc'\ aie to be workeej. In b.id taste-, tc)o, an- f he diminuli\ e graiidlathei 
c lock's of whi(h just now tlic'ie is a loison. Wh.il rh\ me oi leason c.m thc'iv be in 
suc h an evolution ? la-t ns bew.ire of the inmi.it urc' , it i.^ a sic'kK affectation. 

ddu' iron W'oi leers (»l Poiough (hc'c n, Ivc-nt, show «i sin.ali but mt(‘ic'sling and 
c'lic'c^ni.igmg selc‘c,tion of hresc'reeiis, lunges, gatc-s and Jatc'hc's. d hc' note* in thc‘ 
cat.ifognc- .snggc'sts tli.at woik of this kind is ]).n ticnl.ii I v siiit.ibk' lor “Tudor 
st\'le oi biuidmgs ’’ (ag.im *), f)ut, of course, the' Kc'iitisli smiths are pc'rlc‘ctl\ able- 
to cany out modc'rn designs. 

(deia-i.dlv spe. iking, ( )lvmpia gn c‘s the impression that neithc'i skill nor money 
are Lacking m the iiK.lustnc's rc ])i c'scaited, but that tlic'sc- arc*, on the; whole, badly 
l.iid out owing to the' lack of good t.aste, or ol frcH'clom to c‘\])rc'.ss good taste', .among 
desigiieis. A slog. in tliat might bc' more' true* 1 han most siiggc'sts it.self . “wlu'rc* 
tlic'R' IS not t.LSle thc'ie is w aste." At any r.ite, if worthless noveltic's w ere dispensed 
with, time and enc‘ig\' would Ih- s.ivchI ; for one has to go on thinking out no\'clties, 
wdiilc' sound goods, oncc' thc'v bc'gm .sc-lhng, should continue to do so stc'adllv or 
c'\en with mcic'.ismg mc>ni(‘nt iim. L. 1>. 

NOTES ON BOOKS. 

Ka'iic;xal .Mi:,c.'1ia .\’ k s. Hy ljeut.-('ol. Kichard de \ ill.ainil, K.L. (rc‘l.) London : 
hk and E. N. Spoil, Ltd. lo.s. hd net, 

13 y “ l^atioiial ^Ic'chamcs," Lieut.-C'c)l. dc- Villamil does not mean “ mectiihcpie 
r.ationelle “ ; lu' mcaiiis mechanics coiisistc'iit with re.ison. He; c'onsiders that 
much of what is written! by other authors is irr.dional and Ins obu'ct is to s«*t them 
right. 'J'he book consists for thc^ mam part ot cpiotations. some* ol vvhudi run to 
sc'veral pages, c'onnected Ic^gether with comments and statements c)l the author’s 
own \acjws ; the last fewv ch.apters contain a de\ c-lopmcuit ol th«' .anihor’s Ircatmc'nt 
ol shajies ol least resistance. 1 he hero is .Newton, the siibjc'ct o, the clec.lKation, 
but c\'eii he is respectfully criticised (p. 151)' 
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The purpose of the author is a good one ; Ihe basis ol academic mechanics 
is not ahvays as sound as it might be and there is miicli in ciirnnit text-boobs 
that may l)e usefully criticised. What he does not appreci.ite is that befou' we 
may criticise, we must fully understand the subject of our criticism. Tliis tailiini 
leads him to put forward views that are not merely nnortJiodox, but sometimes 
uninformed, and to attribute (dementary t'rrors to eminent writtMs, Avithoiit seeing 
how unlikely it is that they should commit them. He di^’Jd('s nu'chamcs (]>. no, 
etc.) into dynamics, a deductivi' scinice, wliich is ])urely vectorial, and (‘iiergetics, 
an inductive science, which is juireb’ .scalar. In dynamits wr an* not .alkn\ed 
to refer to energy in any torm. although we may to t'ns onut ; indeed tlif “ con- 
servation of vis viva ” is one of its fundamental princi|)les. In (uiergittics wc‘ 
may not mention velocity, momentum or torce. Such \iews as these pro\ide 
Col. tie Villamil with ample t>ccasions lor dissenting iroin filhei v\nb‘rs ' 

Glaz('.brook is se\(‘iely censured (p. lor .sa^'ing tli.il tlu' woik I' done by 
a force F wJien its ])oint ol a])pli(ation is displaced <1 distam i- sin tin* dir((tion 
of its action is given by U - b.s'. d'his we hsiiii is »*(jua1ing s( alar.-, .oid \e(,tors . 

the cejuation is not “ homogi‘JU‘ons ’* ,in<l is nxMiiingless 1 lie aiitlmr does not 
appear to ha\e met with xcctorial iiiiiltipJic.ilion and wv are span'd lies (ominents 
upon this e(]uation, when the foia'c <md tin* ihsplactanent ditU'n'iit dio'ctions. 

Glazebrook suffers in good comp.uiy. Sir |. ) 'riioinson (p loj), tin* lab* Fold 
FF'iyleigh (p. 131, etc.) and Ihnstein (Ch. \'), among inaiu' otheis. i-i'<.t i\e sevtae 
handling. 

One example ol tlie aiithoi's coiistniclixe work nnisi miHih* .MaxwiJl is 
commended (p. 115) for saying: “ \ccordmg to J'oisson’s theoiw' of internal 
friction of fluids, a viscous fluid behaves as an (daslic solid would do, if it wa'n* 
periodically liquified for an instant and soJidilu'd again. ” d'liis image, according 
to Col. d(‘ Villamil, is to be taken as a litiTal hid “ I'rom this aigmnent,” lu* 
says, a very curious tact, which I\)l‘^sou and ^laxwi'll ajiptMr to ha\(* o\ <‘rlook('(h 
follow's logically; that the generation ot heat lakes [iltxe m .|n.inta (1 

use th(‘ word “ quanta ” becau.se it is tlie tashionable and leanit'd expo ^sion 
which is gtrrierally employed). ...” And the notion is developed at U'ligtii. 

Whatev(‘r may be said against th<‘ book, this may Ix* saul in its lavoin, tliat 
it contains an iiitiuesting collection ot tpiotations, with am])l»' ii'leieiues, ,ind 
an index. Much care has been expv^iuled 111 its prodiu lion ; it is aJiix^st liee 
from misprints and is excellently priiitt d. 

ll.iJH. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

-Momuv, .lilci till .il Institution of, 

at ArmstniHfj: Ni*vv( aslU-un- lyin' 7 pm 

The Hon. Sii Charles \ Parsons and J , Kosen, “ Dm 1 1 
(ifiieratioii of Alteniatmfj Current at VoKaiif^^ ” 
At the IJnivorsitv, Kdmiind .St ml, HinniiiKhum 
7 p.tn. Messrs Johnstone Wri^dit and . W . Maishall, 
‘‘The l onstructioii ot llif Cijid rMnsnii.ssion Si stem 
in Great Untain ” 

Imperul Cash-on*Peliv<T\' \ssoujIiom, at thi Km.iJ 
Society of Arts, Adelphi, W C . u pan 
Merhanical Enffineeis, Institution <•!, Storey’s Gate, S W 
fi .30 p.m. wing-Coimndr. T. R. Cave* Brown e-t avi-, 
“ Aircraft Kn«incmnit( in its relation to Meehannal 
EnKinecnrift.” 

'JTjjlsdav, Makcu 20 . Antlnopoloi^nal JnstifnP , S2, Pppo 
Bedtord Place, W.C'. M.30 p.m. Mi. f . Liie.is, “ Ilm 


Xalim oi tin t oioill ol rnllen \Ml h '.pn lal inleii'iii e 
t<» tlial of Am K nt pt ’’ 

ideitrical l.iupneu''. (nslitiition ul. ,it tin' I tou t 
Metropole, Terds 7 p.m Mr 1 > L (iniKllct, “ 'I lie 
'restiiu' ot Poreel.nn In-.nlalois ’’ 
lannhtii Vtuet.iuan .‘''Ol let^ , al the Koi.d Soi h l\ ol Uls, 
,Adel]>]n, W ( . o p m muJ h i > j'ln 

\\ I PNi si*.\v, Makih j; l.n,.:im it"., Iiistitution ot, 

Girat Geuif'e .Slrei l. SW (>. ]>.m. Ml. D. H. 

lallli , “ Komis.” 

lanjiiiecrm;:; Inspi-iUon, lM.filnti"n ol, .it tin. Kmal 
Sorit'lv ol .Alts, Aili'lplii, W < . s pm Ml. A. M, 
llallawell, “/Vonstics in lelation tn the Gi.imophom' 
and R.idio Lond-.Spe.ik<'i ” 

'liiP'KspAV, Mahcii 2S Mi'i haniral Liittineers, Institution 
of, at the Royal Teclnmal V ollef-te, Glasf;ow. 7.^0 
pm Dr, D S .\mierson, “ The I'utuie Di'velopmeiit 
oi the Toiomotive ” (Joint Mi'i tin^ wjtli Institution 
ol 1 oioiiiolue haiKincei.s), 
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NOTICES. 


HISTORY OF THE ROYAL SOCIETY OF ARTS. 

Further eupies of the History of tiie Koyal Societv of .Arts by the late Sir 
Henry Trueman W'ood, the existing supply of which was recently exhausted, 
arc now available, and can be obtained. ])rico 15s. net, on application to the 
Secretary. The History, a large octavo volume of 558 pages with .a large number 
of illustrations, gives a well documented account of tlic many and various 
activities of the Societv from its foundation in 1 754 to tiu' yt-ar t8So. 


SIXTEENTH ORDINARY MEETING 

Wkunesd.w, M.viu h 20th, if)3(). LiEUT.-Fof,. Sir Arn'oij) T. W11.SON 
K.C.I.E., ('.S.I., C.M.G., D.S.O., m the Chair. 

A paper on “ Modern English Architecture,” w'as read by Professor E. 
Richardson, F.S.A., F.R.I.B.A., Professor of Architecture, University of 
London. The pai^er and discussion will be published in tht^ Jnumtd on May 24th. 


DOMINIONS AND COLONIES SECTION. 

Tuesday, March abth, 1929. Professor j. ( 1 . Lawn, C.B.FL, A.R.S.M., 
Vice-President of the Institution of Mining and Metallurgy, in the ('hair. 

A paper on ” The Base Metal and Mineral Resources of South Africa,” was 
read by Mr. H. W.arington Smyth, C.M.G., M..‘\.. F.G.S., M.I.M.M., late 
Secretary for Mines and Industries, Union of South Africa The paper and 
discussion will be published in the Journal on May jist. 
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PROCEEDINGS OF THE SOCIETY. 

DOMINIONS AND COLONIES SECTION. 

Tup:sday, February 2()Til 1929. 

Sir William J. Larke, K.B.E. (Director, National Federation of Iron and 
Steel Manufacturers) in the Chair. 

The following paper was read : — 

THE SOUTH AFRICAN IRON AND STEEL INDlhSTRY : 

Its Development and Eossibilthes. 

By H. J. VAN DER Bvl, Ph.D., M.Am.LE.E., E.LK.E., F.R.S.(S.A.)., 

Chairman of the Klectricity Supply Commission and the vScjuth African 
Iron and Steel Industrial Corpoi ation, Ltd. 

When the invitation was extended to me to read a ])aper before this Society 
on the Iron and .Steel Industry of South Africa, it was considered, I under- 
stood, that a paper on this subject would b(‘ a})]>ro])riale at this time, in view 
of the forthcoming meeting of the British As.so< iation for tiu' Advancement of 
Science which is to be held in South Africa this year. 

In accepting this invitation, which it gives me great ])leasure to do, I must 
be modest enough to say that when I talk of tlu' Iron and Stet‘1 Industry in 
South Africa, I am really talking of something that we hope is going to be, 
and therefore I may be excused if I dwell perhaps at greater length than W(mld 
otherwise be justified on the more general economic conditions that must 
come into consideration in our efforts to establish tlu^ lion and Ste(‘] Industry 
on a satisfactory footing. 

On account of the pressure of my other work 1 am unfortunately not in a 
position to give accurate statistical details and supply ihc data that would 
make this lecture of more scientific interest, but I understand that a general 
survey of the position would serve* the i>urposi‘. 

Before discussing the possibilities of the Iron and Steel Industry in South 
Africa, it may be well to deal first with a more general i|uestiori which is 
sometimes asked, namely, “ why establish an Iron and Steel Industry iu South 
Africa at all ? Such a question ma}^ be asked in all good faith by people 
who look upon South Africa as a great mineral -producing country and a 
country of great agricultural protcntialities, and that is because it is not 
generally recognised, except by those who live in South Africa and make 
a study of its resources, that South Africa in reality has an immense industrial 
future, and cannot develop solely as an agricultural and mining country. 

The hectic days of the mining camps have long since passed out of the picture 
and people to-day come to South Africa to stay. Its climate is unexcelled, 
the amenities of civilisation are not lacking and the general conditions of living, 
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once people become accustomed to them, are appreciated and in fact become 
appealing. 

At the present time a very large proportion of our agricultural and mining 
produce is exported. Intensive farming is comparatively speaking not highl}' 
<leveloped ; most farming is done on a large scale and is largely dependent 
on rainfall. Water conservation schemes have been embarked upon by the 
(ioverninent and by ])rivate interests, but the extent to which this can be 
carried out will depend in large measure on the extent of the farmers' home 
market. That there are great possibilities in this direction in the future is 
undoubted. The country lends itself very well, generally speaking, to water 
con.servation, and I can foresee the time when large portions of the land will 
be covered by numbers of artificial lakes and dams. The rainfall in South 
.Africa, on the whole, is high, but occurs during a comparatively few months 
in th(* year, and at present a very considerable portion of that water runs into 
the ocean. 

As an example, it may bt‘ mentioned that the barrage on the? Vaal river, 
which has been built to supply Johannesburg with water, impounds about 
I ;.oo(> million gallons, and it happens that during summer so much water 
com(‘s down the Vaal river that the dam could lx* filled thirty times over in 
< me month. During the dry winter months, on the other hand, the flow is often 
so small that it would take, at that rate of flow, many years to fill the dam once. 

1 mention this merely as an example of what is characteristic in South 
.Africa and to indicate that, although it is what may hv called a dry country, 
jimple water for cultivation and for industrial development can be obtained 
by storage. 

Raw materials of almost every conceivable kind are obtainable in the 
(“ouiitry. South Africa can, therefore, support a very large agricultural and 
industrial population. 

In contemplating our developments in South Africa we must often look 
to the di.stant future. We bear in mind that the Union has a hinterland of 
immense potential wealth, which becomes more habitable as civilisation 
maiches northwards, and which is populated by great masses of human beings 
whose wants are increasing as they come more and more in contact with 
Furopean civilisation. We look upon the Union of South Africa as the logical 
country to supply these people with a considerable proportion of their wants. 

Taking the British Empire as a whole, one must be struck with the fact 
that such a large proportion of its peoples are either uncivilised or semi- 
civilised. It is therefore, from the point of view of material civilisation, in a 
relatively imdeveloped state, and considering that the desire for civilisation 
of these peoples is becoming a collective consciousness, which is apparent 
even without particularly careful observation, one must conclude that the 
more highly industrially developed portions of the Empire will be called upon 
to an increasing extent to supply the growing wants of the masses now being 
born into civilisation. 
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In contemplating tliis trend of events two important phases manifest 
themselves. In the first place we can expect that there will take place a 
reorganisation and redistribution of the Empire’s manufacturing activities. 
By force of economic laws manufacturing industries will spring up and develop 
in localities best suited in relation to the marketing possibilities and supply of 
raw materials, (loods are being manufactured in South Africa to-day which 
ten ytiars ago it was economic only to import. But from this it does not 
follow that our imports have decreased; on the contrary, they have increjased 
considerably. This was, of course, to be exp(‘cted. because^ the greateii the 
earning capacity of a people the greater their purchasing power; and \ the 
greater the industrial activity, in South Africa for example, becomes, lht‘ 
mon* the demand increases for the almost intinite li.st of the more highly 
manufactured commodities which for ecomanic reasons we cannot manu- 
factun‘ and which must therefore be supplied from ()V(‘rseas. 

Secondly, it is generally realised that a re<listribution of population would 
he desirable if it could be accompli.slu‘d. While th(‘ j^jopulation of Euro]K‘ 
has ]mssed the economic density, the population of South Africa is so small 
as to be out of all proportion to the size and potential wealth of the country. 
The white population of the Union is to-da\' barely oiu' and thrce-quarfer 
millions. It must be admitted that to take merely the white population in 
considering the economic capacity of South Africa is misleading, because the 
coloured and native races also have a certain economic vedue, although it 
be on the average below that of white peo)>le. 'Faking the economic value ol 
the coloured and native races, as producers and consumers, in relation tf) that 
of whites, and inultiplying this ratio by their population and adding the 
resultant figure to the white population, 1 estimate that what may be termed 
the “ (equivalent white " population of the Union, is in the neighb(jurhood of 
four millions. The producing man power of the Union is therefore still very far 
below what it should be to be commensurate' with the natural resources of 
the country. South Africa is therefore a country that should be able to taki* 
considerable numbers of emigrants from Europe. But with the present state of 
its industrial development it cannot risk taking in any considerable number of 
the type of people that Europe would care to let go. Europe, like most 
countries, prefers to retain its country people, and until South Africa is mort' 
highly developed industrially it cannot absorb in any large numbers the 
industrial people of Europe, The solution, therefore, seems to be that a 
redistribution of population can only take place concurrently with biggi'i 
industrial developments in the newer countries like South Africa, 

The manufacturing industry in the Union has grown at an extraordinarily 
rapid rate during the past ten or fifteen years. While it was an almost negligible 
quantity some fifteen years ago, the manufacturing industrial output of the 
Union is now about twice as great as the total production of wealth through 
mining, including gold, diamonds and coal. 
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It is generally recognised that an Iron and Steel Industry forms a solid 
foundation on which a sound industrial structure of a country must rest, and 
the lack of a well-dev^eloped iron and steel industry in South Africa is recognised 
as a hamper to our progress. The engineering industry has developed to a 
fairly satisfactory state, but is still capable of considerable expansion. The 
making of iron and steel, on the other hand, is still confined to a very small scale. 

An investigation into the economic possibility of an iron and steel industry 
has received the attention of the (Government and private interests on and 
off lor almost tw<‘nty years without so far liaving attaiiu'd any marked degree 
of success. 

In 1909 a rejKjrt was made by Sir Robert N. Kotze (then Mr. R. N. Kotze), 
the (jovernment mining t'ngineer, in which he advocated the building of a 
blast furnace and steel plant on a moderate scale, with a view to developing 
the use of nativii ores for the production of st(‘el. Large quantities of iron 
ore were known to exist at 1 Pretoria. 

Ill 1910 the (jovernment of the Fransvaal invited a British expert, 
Mr. Harbord, to investigate the matter further. Unfortunately Harbord’s 
report was negative, and he recommended that, instead of starting a blast 
furnace plant, th(‘ smelting of the large ([uantities of scraj) available from the 
railway works should be undertaken in electric furnaces. Harbord's principal 
objections wtTe on the grounds that the ores in the TVetoria district were too 
highly sili('ious to give good results, and also that the home market was 
insufficient to absorb the ]')roduction of an iron and st(‘el plant large enough 
U) work economically. 

At that time the very (‘onsiderable high-grade liatjmatite deposits on the 
Crocodile river had not yet been discovcTed, but a})art from that, important 
Briti.sh steel makers a])parently did not agree with Harbord’s views, because, 
in 1910-11, one of the foremost British steelmakers started negotiations with 
the municipality of Pretoria to establish a blast furnace and steelworks plant 
on the Pretoria townlands. 

About that timi‘ the Transvaal Cioverninent decided, as a result of the report 
of Harbord, to offer for sale the large quantities of scrap iron of the Railways, 
with a view to encouraging the starting of a steel industry. Tenders were 
called for and the late Mr, Samuel Marks was the successful tenderer. The 
consequence was that the above-mentioned negotiations with the Municipality 
of Pretoria were abandoned, as it was thought impossible to carry out this 
scheme unless large (]uantitics of scrap iron wer(‘ available. 

Having secured the Government’s scrap iron, Mr, S. Marks and some others 
started a small steel works at Vereeniging, which later on became what is 
now known as the Union Steel Corporation of South Africa, under the chair- 
manship of Major Aubrey Butler, It should be mentioned, however, that the 
J3unswart Iron and Steel Works, near Johannesburg, where scrap was worked 
up on a small scale, was then already in existence. 
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Until 1917 the only practical result, therefore, was the two small steel 
plants at Vereeniging and Dunswart, at both of which the raw material was 
scrap iron only. In that year Mr. C. F. Delfos formed a small company, the 
Pretoria Iron Mines, Ltd., for the purpo.se of testing th(' suitability of the 
Pretoria ores with a view to the establishment of an iron and steel works 
there. He built an experimental blast furnace of a capacity of 10 tons per 
day, with which 4,000 tons of satisfactory pig iron was produced. As flux 
he used dolomite, which occurs in very large quantities practically adjohiing 
the iron ore depo.sits. The Pretoria ore contains on thi‘ average 48 per tent, 
of metallic iron, but is highly silicioiis. However, tlu^ experiment proved ifhat 
with the Pretoria iron ore and the adjacent dolomite suitable pig iron cdiild 
be made. 

As Uelfos and his associates were convinced that a steel industry could only 
be successful if modern plant of a sufficiently large capacity were installed, it 
was decided to form a company with a larger capital. I'he Pretoria Iron 
Mines, Ltd., was then taktm over by the South African Iron and Steel Corpora^ 
tion, with a nominal capital of £1,500,000, of which, howrver, only £350,000 
in cash was raised at that time. This amount was employed to investigate 
thoroughly the i>ossibilitie.s and resources of the industry and to accpiire the 
necessary ore deposits, etc., the result being that the pre.sent enterprise now 
possesses some 150,000,000 tons of ore, of which two-thirds contain an average 
.say 48 per cent, of metallic iron and one-third some 68 per cent, of metallic 
iron as also large coal lields, and practically unlimited quantities of dolomite, 
which is suitable as flux. 

Meanwhile a parallel development was started by Mr. G. K. Eaton, who had 
been largely responsible for the establishment and successful career of the 
steelworks at Dunswart. Being convinced that for the true development of the 
industry it was necessary to have a pig iron basis he made arrangements for 
the erection of a small blast furnace at Newcastle, Natal. 

In 1920 Delfos went to Europe to endeavour to raise further capital and to 
obtain technical advice. He engaged, as adviser, Mr. Ernest Bury, who was 
then General Works Manager of the Skinningrove Iron Works. Bur}^ 
thoroughly investigated the raw materials, and in 1921 went to South Africa. 
He made an entirely favourable report both from the technical and the com- 
mercial points of view. His conclusions were that although the Pretoria 
ores were high in silica lie anticipated no trouble in producing good steel from 
this ore. 

The conclusions of Bury s report were investigated as regards the economic 
factors by an auditor of high standing in the steel industry, Sir W, B. Peat, 
and its technical conclusions were submitted to the late Dr. Stead, then 
President of the Iron and Steel Institute, who consulted with Harbord. These 
experts corroborated Bury’s finding both from the economic and technical 
points of view. Assurance of the technical and economic feasibility of the 
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undertaking having thus been (obtained, it was now only necessary to raise 
sufficient capital. This, however, proved to be the real stumbling block. 

The first attempt to raise capital was made in 1920, when the assistance of 
the Trade. F'acilities Advisory Board was asked for. 'I'his body, howc-\'er, 
required guarantees from tfu- South African (iovernmeut which the latter 
was not prepared to giv(\ 

Although the exploration by Delfos of all otlu‘r avenues of obtaining capital 
in Great Britian failed, it nevertlu'less resulted in n(‘gotiations with a proniin<'nt 
British iron and steel concern with a view to their ])arti(‘i])ation in the t‘stab- 
lishinent of an iron and stec'l works in South Africa 

It was n'alis(‘d that there was room for only ojie such w orks in South Afrit a, 
and tlu' negotiations led to a provisional amalgamation of the thre(' priiu ipal 
interests, namely, the I-nion vSteel ('orporation, th(‘ South African Iron and 
Steel ( or]Joration. and the N(‘W'castl(‘ Iron Works. The most important 
stipulation of this amalgamation w’as that suflicient ca])ital must be raised to 
carry out the jmigrammt'. 

I owards th(‘ end of uyzo I return(‘d to South Africa as Technical Adviser 
tt) the ('lovc'rnnu'nt on industrial matters. Aft(T making a study oi the economic 
conditions in South Africa T came to the conclusion that the industrial develop- 
ment whi(*h th(‘ country had attained lacked t]i<‘ jiropt'r foundation which, as 
it schemed to me, only an iron and steel industiy could furnish, Aft(T discussions 
which I had with (leneral Smuts, then Prim(‘ Minister, it was decided to 
I'ucourage this industry wath the hel]) of bounties on tlu‘ ])roduction ot iron 
and stec'l irom South Afri(‘an ores. The maximum valui' of the bounties 
amounted to fifteen shillings per ton of pig iion and an ecpial amount per ti>n 
of steel, a ('ondition being that the eajiacity f)f the works should be at least 
50,000 tons per year. The Bounty Act was pa.ssed by l\arliament in 1922. 
As a n'snlt, th(‘ Trade f acilities Advisory Board wa.s again aptiroachod, but 
without suc cess. Other attempts to gc‘t the* undertaking financed in London 
also fell through, because* ot uusatisfacTory terms, and tiirtluT efforts to obtain 
c apital in (ireat Britain wa'ie then abandoned TlieH‘U}H)n the South African 
Iron and Steed (.'orporation withdrew from the amalgamation. 

Jn ic)2j, (ierieral Smuts, whc» was them in povvcT, instructed the Union 'fracle 
('omrnissioner on the Cemtinent to make en(}uiries whether other interests 
could be iiidured to start a steel industry in the Ihiioii. As a result of these 
enquiries the Government ix'ceived an offer from tlu* (bitehoffnungshuette to 
send out a technical commission to South Africa and, should the result of its 
investigations be favourable, to build and finance the enterprise in conjunction 
with British, Dutch, and (ierman financial interests. The (jovernment 
approved of this suggestion and put the Gutelioffnungshuettc into touch 
with the South African Iron and Steel Corporation. 

The technical commission came to South Africa early in 1924 and thoroughl}^ 
investigated the whole question. Their report was entirely favourable, and it 
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was reconimeiided that a plant capable of producing 132,000 long tons of 
finished steel should be put up at Pretoria, this being the most hivourable 
site from all points of view. 

The industry would undoubtedly have been established at that time, but 
unfortunately the occupation of the Ruhr made it impossible for the Gutchoft- 
nungshuette and its associates to undcTtake the financing of the scliemc. 

It was then considered impossible to raise sufficient capital from private 
sources, and tow'ards the end of 1925 Delfos made a ])roposal to the Union 
Government that they should support the Steel Industry financially, wi^li a 
view to the formation of a semi-])ublic Company. \ 

In the meantime tlu' Newcastle concern was ahsorlx d by the Union Stead 
Corporation, the arrangement being that pig iron made at Newcastle should 
lu' taken to the works of the Ihiion Steel Corporation at Vereeniging, some 
two hundred miles aw-ay, to be made into steel. The blast furnace' at Newcastle 
which was started by L'atori was complett'd and blown in in 1925. 

Two years ago tlu' Union Steel Corporation claimed buiiiitie's lor its produc- 
tion of iron at Newcastle, but tlie Government, not being satisfied that the 
rapacity clause of the Act had been complied with, ndused to pay the bounties. 
The matter went to court, wiiich gave a decision in favour (^f the' ( ompaiiy, 
but on appeal the decision was reversed. This unfe»rtunate‘ incielent has caused 
a certain anunint of bittenu'ss, and tluTefore I do not regard tUv present 
occasion as appropriate for doing more than meniy making brief mention of 
the occurrence, especially as 1 had no coniu'ction with it and th<‘rcfore* cannot 
speak with authority on the matteT. 

Last year Messrs. Stewarts and Lloyds erecte*d a nKKk'rii tube factory at 
Wreeniging. The steel indu.stry at Vereeniging now ('ompris(^^ a steel works, 
wiiere steel is made from scrap and Newcastle ])ig in open hearth and eh'ctric 
furnac(‘s, th ' products being rails up to bo lbs., the smal]t*r sections and 
merchants' requirements, tube billets for the tube works of Stewurts and 
Lloyds, .steel castings and forgings ; a wire works for llu' maniifactun* of plain 
and barbed wirci and the above-mentioned tube works. 

The Government authorities w'ere not ('onvinced that the amalgamation of 
the st(jcl works at Vereeniging and the iron w'orks at Newcastle was sufficiently 
sound economically to develop into an iron and steel indu.stry on the national 
scale that was desired, and it consequently sought legislative ])ow'ers to establish 
an iron and steel company roughly 011 thv, lines of the Electricity Sup[)ly 
('omm ssion which was formed in 1923. 

Tile Iron and Steel Bill was passed by Parliament in 1927, hut was rejected 
by the Senate, whereu])on in 1928 the Government called a joint session (jf 
both Houses at which the measure was passed. This resulted in the establish- 
ment oi the South African Iron and Steel Industrial Corporation, l.td., and 
arrangements were made for this new concern to absorb the South African 
Iron and Steel Corporation. 
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Although the measure was strongly contested there was little differenec of 
opinion as to the desirability of encouraging the establishment of the iron and 
.steel industrj on a reasonably large scab'. The difference of opinion lay largely 
in the manner in which it was proposed that the Company should be constituted, 
objections being raised to the Government retaining the control, while on the 
other hand it was held that the constitution of a company more or less on the 
line.s of the Electricity Supply Commission was justified by the uccess of 
the latter. 

Hoth the ('omniission and the South African Iron and Steel Industrial 
C ( »r{)oration are in the nature of tlieir constitution a departure from the 
<)] dinary. J he. C.oininissioii was established by the (joverninent in 1923 in 
n‘( ogiiition of the great value of electric power in the industrial and economic 
h(e ol the people, and because electric ]>ower is n^garded as a prinu‘ factor 
in industry, the production of which should be encouraged fur the benefit of 
in liistry generally ratluT than with a view to making profits. In the cstablisli- 
nienl of the ( ommission a genuine attempt was mad(‘ tf) combine the advantages 
ol both Government ownership and private enterprise. 

file (oniinission is not a (lovernment De])artment . but a bodv corporate 
in law and is ('stablisJi(‘d by Act ot Parliament. All ('ommissioners are 
a[)j>(nnted by the (.ioNaaiuiient, but their remuneration is not paid by the 
( Tfivernment but by the ( (jmmission itself. Neither the ('ommis.siuners nor 
any of the ( oniinission s (‘inployees are civil servants, hhe Commission is, in 
tdit, free to operate' in ex-ery respect like a private concern, th<‘ only real 
diflcienre being that it must, generally speaking, be a non-profit-making 
< oiic(*rn , all surplus aftcT meeting capital chargers must go to reduction cif 
llu* price of electricity. 

A material advantage enjoyed ])y the ( oinmission lies in the financial 
assistance alforded by the ( joveriinient, the latter having undertaken to 
fi nance the Commission during the first seven years of it.s existence, that is, 
during the period when it would be difficult to obtain money from the public. 

J he money loaned by the Government is a liability against the assets and 
rf'V't'iuies of the Commission. 

1 he Commission now owns four steam power stations and one small hydro- 
electric power station, of a total installed ca})acity of nearly 300,000 li.p. ; 
its capital commitments are about £8, 000 ,000, while this year I expect that the 
sales will amount to about 800 million kilowatt lioiirs of energy from the 
Commission’s power plants. 

The success of the Commission is due largely to the nature of its constitution. 
Had it been a Government department it would not ha\'e becai possible for it 
to grow in less than six years from nothing to one of the largest ix>wer suppl>' 
concerns in the Empire. On the other hand, had it not been for the financial 
^i'^sistance afforded by the Government it would not ha\’e been possible for us 
to sell electricitv at the low rates obt; 
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I may be excused for dwelling at some length on the lik^ctricity Supply 
Commission, but it is necessary because of the close analogy between it and 
the newly-formed South African Iron and Steel Industrial Corporation. This 
Corporation is also constituted by Act of Parliament and is a duly registered 
company. Out of a total directorate of seven, the (Tov^ernment appoints four 
directors, including the Chairman, who has a casting as well as a deliberative voet . 

Its authorised share capital is £3, 500, or >0, and it is also empowered to issue 
debentures to the amount of £1,500,000, thus making a total capital of 
{5, 000,000. By the Act the ('rovernment is authori.sed to .subscribe /^5o(),ooo 
out of the ^3,500,000 share cap)ital and to guarantee tlu' one and a half rnwlion 
debentures in respect of both interest and principal. P>(‘sides this guarani ('c 
these debentures must also he backed by a.ssets of the Corporation 1 'he 
Corporation is therefore* sure of £2,000,000. The rest of the capital re(\uired 
must be obtained from the ])ubhc. 

The debentures are to ])ay interest at a rate not e\rc‘eding 5^ per cmt. 
Considering the (iovernment guarantee of tlu* dt‘bentur(‘s and their lien ‘'ii 
the assets ot the Corporaticai, these debentures should lx* a very sound inv(*st 
ment, and therefore a sufficient margin is allowc'd in the maximum int('U“^t 
provided for b}^ the Act. 

Of the .shares, those taken up by the (iov^Timient (A shares) and those to 
be issued to the public (B shares) share in dividc'iid passu uj) to si.\ p(T 
cent., which is the maximum div'idend payable on tlu' (io\H‘rnment or A shares, 
'riiereafter the public or B .shares get the rest of the profit up to a maximum 
dividend of 12^ per cent. Any surplus that may remain after appropriation 
of jirofits in the above-mentioned manner may be a})})lied by the Board, in 
such manner as it may in its discretion deem practicable*, to the reducti(»n of 
the price of iron and steel. 

The capital of the Corporation may, with the* approval of the Governor 
General, be increased by 500,000 ordinar}^ B shares of £i each. 

The Board is empowered, but with the a]>proval of tin* Mini.ster in chargt* 
of the Act, to offer to the public preference shares, cumulative or otherwi.si', 
in lieu of any number of ordinary B shares, and the Board may acquire, without 
Minist(Tial approval, rights and property for jiayrnent in shares, and is 
empowered to withhold the equivalent number of shares from public issu<*. 

The (kibenture issue can be made at such time and amounts as may be* 
suitable, but only with the approval of the Governor (k*iu*ral, and a sinking 
fund must be established to redeem the debentures in not more than forty 
years. The Board, however, has power to buy the debentures in the ojxui 
market and cancel them. In case the Government be called upon to meet 
the guarantee on the debentures, such disbursement from the Government’s 
Consolidated Revenue Fund, together with interest at the rate of 5| per cent., 
must, according to the Act, be a second charge on the assets and revenue of 
the Corporation, 



Mar. 29, 1929 JOURNAL OF THE ROYAL SOCl FTY OF ARTS. 509 


The Board is furthermore empowered to borrow from time to time in antici- 
])ation of th(‘ issue of any shares or debentures up to the amount of such proposed 
issue ; it may also borrow additional siims, but tlu'u only with the a})provaI of 
the (jovernor (ieneral, the limitation to such borrowing being one million 
pounds. Interest on any debenture issue during construction may be cliarged 
to capital account. 

The books of the C'or|)()ration are to be audited by two aiiditors, a condition 
being that they must be persons who jniblicly c arry on the profession of 
.accountants. Onc‘ of the auditors must be a})point('d on tlie nomination of the 
Ministcii*, and the other on the nominatioTi of the holders of B shares. 

It will lie seem, therefore, that where actions of tlu' Hoard require approval 
of the (Government, or the Minister, it is fcjr tlie protection of investors. 

'I'he (iovernment retains ultimate^ control througli a ])rovision of th<* Act 
whicli sti])ulatc‘s that although tht‘ (Government buys only half a million 
j)ounds’ worth of shares it shall have one more vote tlian the total numlxT of 
\'otes winch all the other shareh(>lders (»f tlu' ('orporation may be entitled to 
in ri'spect of the shares they hold iMirtht'imorc', tlu' ('or]>oration cannot be 
wound up without th(‘ authority of an Act of Parliament. 

This control does not. liowcwer, imply interferi'iiee on the part of the 
(GoverniiKMit in the affairs of th»‘ ('orporation riie i^dectricity Supply 
('oTTimission, as stated above, is a similar ])ody. ll has been in t'xistencr 
now for .dinost six yc'ars, during winch time two diHerent (Governments ha\e 
b(‘en in ])ower, and as 1 have been chairman of tlu* ('ommission since' its 
inception, 1 ('an say with authority that I havi* never ('\]>erienced tlu* slightc'st 
(Govc'rnment intcTfereiice in theaHairsof the Commi.ssion, and the (Tovernment 
has given an undertaking in Parliament to follow the sanu* policy in n'gard 
to the Steel Corporation, This ]u>licy of no jxditical interference is becoming 
a tradition witli us. The measure of (Government control that e.xists is for 
the ])r()te(Aion of the investors and for the bi'iielit of the country. 

.^s to the objects and powers of the Corj)oration. these are, as in tlu* case 
of tlu* Klectricitv Supfdy C(umni.s.sion, verv wide iiulec'd. I hey are as follows : - 

(a) To carry on the trades or busine.ss(‘s oi iron niast(*r.s, steelinakeis, .stet'l 
converters, colliery propri(’tors, coke manufacturers, miners, smelters, engineers 
and iron bnmders in all their re.spective branches, and to maimfaclure, m.iiii' 
pulate, buy, sell, exchange and ofhervvi.se deal in iron and ste(*l ; 

(h) To purchas(‘ or otherwise aetjuire, as a going concern, all or any part ol the 
business, property and liabilities ot any person or company carrying on any 
trade or luisiness which the Corporation is authoris<*d to cairy on, and to carry 
on, abandon, dispose of or otherwise deal with any tradt* business so acciuircil. 

(c) To search for, win, (piarry, reduce, smelt, lefiiu* and prepare for market 
iron ore or any other mineral capable of use m the production or treatment ol 
iron and steel. 

(d) To apply for, purchase or other^^ise acquire any patents, licences, 
concessions or the like, conferring an exclusive or nun-exclusive or limited right 
to use any information or piroccss which may .seem to tlu* Corporation capabl* 



JOURNAL OF THE ROYAL SOCIETY OF ARTS. Mar. 29, 1929 




of being used for any of its purpose.s, or the acquisition of which may seem to 
the Corporation calculated, directly or indirectly, to benefit the Corporation, 
and to use, exercise, develop, grant licences in respect of, or otherwise turn to 
account the property, rights and information so acquired. 

(e) To acquire and take ov^er rights and liabilities under any control relating 
to the production or treatment of iron or steel or any other mineral capable of use 
in the production or treatment of iron or .steel. 

(/) To investigate and prospect with a view to the discovery ot deposits of 
iron ore or any other mineral capable of use in the production or treatment of 
iron or steel, and to enter into options, contracts and other arrangement for 
the acquisition of rights to prospect, open up and mine such ore or any such 
minerals. \ 

(g) To take or otlierwise accjuin* and hold sliares or stock or st'curities in any 
company having objects wholly or in part similar to those* ol the C'.orp(jration. 

(h) To sell, exchange, lease, mortgage, dispose oi, turn to account or otherwise 
deal with any assets of the ('orporation, or «any part thereof, or any part of its 
property, whether movable or immovable, not required for the }>urposes of the 
(xirporation, for such considt'iation as the Corporation mav think lit, and in 
particular for shares or clt'bentures, debentun* stock or tither securities of any 
company having objects altogc‘ther or in part similar to those of the C'orporation ; 
and 

(f) To purchase and sell coal or fuel, steam, water and other matiirials and 
stores, and manufacture and sell by-products. 

In connciction with the attainment of any objects ot the (’orporation referred 
to above, the Corporation may- 

(a) Purchase, take 011 lease or in exchange, hiie or otherwise acquire an\' 
movable or immovable property, claims, mineral jiroperties, mining rights, watei 
and other rights of every description within the Union, and any interests therein 
and rights over the same, and any concessions, grants, rights, powers and privileges 
in respect thereof, and may act as aforesaid either solely or jointly wnth others ; 
and 

(b) Carry out, establish, construct, maintain, alter, improve, manage, work, 
control and superintend any roads, ways, railw^ays other than for the conveyance 
of public traffic, bridges, reservoirs, water courses, pipe lines, embankments, 
hydraulic works, electrical works and chemical works, telephones, smelting works, 
furnaces, factories, warehouses and other buildings, works and conveniences, 
and contribute to or assist in the carrying out, establishment, construction, 
maintenance, alteration, improvement, management, working, control or super- 
intendence thereof : provided that any railway sidings constructed and worked 
under the provisions of this sub-section, and connected with the lines of the 
South African Railw^ays and Harbours Administration shall be subject to such 
regulations as have been or may be promulgated under the Railways and Harbours 
Regulation, Control and Management Act (Act No. 22 of 1916), or any amendment 
thereof, in respect of private sidings. 

The (Corporation may further do all such other things as are incidental or 
conducive to the attainment of any object or incidental to any powers or functions 
mentioned in this section, or which are calculated directly or indirectly to enhance 
the value of or render profitable any of the Corporation’s undertakings, property 
or rights. 
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I'hese wide powers giv(;n to the Corporation caused the Board to be faced 
at the outset with a very important question of policy, namely, the scope of 
operations that wa* sliould aim at. My interpretation of the Goveniment’s 
policy which put the Ircjn and Steel Industry Act on tlie statute book is that 
it was not the intention to bring into being and assist financial!}' a powerful 
('orporation for the purpose of competing with existing iiuhistries in the 
c ountry, but, firstly, to ('ontribute in a very substantial measure towards 
l)inlding the foundation ol our engineering and other industries by the establish- 
iiient of the basic industry, namely, the manufacture of iron and steel, in 
recognition of the (\x])(Tience that the manufacture of iron and steel in a 
country has a powerful inlhience in stimulating industrial growth generally, 
and, secondly, to ensun* t)u‘ development of subsidiary industries should 
private enterprise fail to follow in the wake. Wv thendore decided as a funda- 
nuaital principle of our jiolicy to confine our (‘florts, as far as practicable, to 
lh(‘ production of primary steel products, such as rails, sleepers, building 
st*ctions, sheet bars, light plate, billets, ordinary nu'n hant requirements, and 
reinforcement and wire rotl, btdieving that where opportunity offers for the 
<k*velopment of subsidiary industries private enterprise will not fail to seize it. 
We are of opinion that tlu' best results will be obtained b}’ working amicabl}' 
together with subsidiar}’ and cognate industries and by encouraging the 
establishment of further suljsidiary industries. It will certainl}' redound more 
tn tlu‘ benefit of the SttH*l Corporatitm if our eflorts are directed towards 
assisting capital whitii has been invested in such industrits to earn more and 
s(j to encourage ftirther development. Thus, although the Corporation has 
secured coalfields, it would be wiser to purchase coal from existing eolliei*ies 
as long as satisfactory tirms can be bbtauied rather than sink more capital 
into new collieries for the sake of mining our own coal. It will be seen that 
1 keep in sight tlie national aspect, wlik h, espcrially in a country like South 
Africa, it is vt‘ry important to do. The iron and stet‘l industry ran only prosper 
with the general prosperity of the country, atul, while this is generally true ol 
many other industries, in the cUvSe of iron and steel this truth looms up with 
nmch greater reality liecause of the basic nature of the iron and steel industry. 
One of the best means of encouraging prosperity generally is to enable already 
invested capital to increase its earnings and to guide industrial devedopmeut 
in such a manner as to avoid as far as possible fruitless duplication of capital 
expenditure. 

As a result of this general })oIicy, we have laid the foundation of an amicable 
working agreement with the Union Steel Corporation wliose works are at 
Vereeniging and Newcastle. With this, it is hoped, the con diet of steel interests, 
which existed for years, has now come to an end. 

As regards the technical and commercial possibilities ol the undertaking 
our investigations give reason to be hopeful of success. 

It is proposed to establish the iron and steel works at Pretoria. Ihe ore 
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deposits which influenced Mr. Delfos some twelve years ago to erect the 
experimental blast furnace mentioned above occur mostly on the Pretoria 
townlands some four miles from the centre of the town. 

The Corporation lias a 99 year agreement with the ITi'toria town council, 
whereby the site for the iron and steel works is obtained free of cost, and tlK‘ 
ore can be mined at a royalty of £!)0() per annum or (two pence) per ton, 
whichever is the greater. Provi.sion is also made for the supply of water by 
the town council on favourable terms. j 

The Pretoria ore quantities are estimated to be about one hundred miillion 
tons of silicious haematite, yielding about 48 per cent. UK'tallic iron \ and 
about nine million tons of claybound ore averaging 54 }U‘r cent, metallic iron. 

For many years the silicious ore will be (juarried in thc‘ hillside adjoining 
the works. Other iron ore resources include a deposit of roughly fifty millicMi 
tons of extremely })ure haematite of about 68 pt^r cent. iron, riiis deposit 
occurs on the (Tocodile river about 115 mil(‘s north of Pn'toria and for many 
years can be obtained by ([uarrying and adit mining. 

The coal resource's of the Union of South .Africa ar(' (.‘stimated at about 
250 thou.sand million tons. The coal occurs mostly in tlie Eastern Iransvaal 
and Natal, d'he Natal deposits ('(Uitain sev(‘ral si'jiius ol (*xeellent coking 
('t)al and is comparatively easily mined, but the flistaiue ol these coal nnne'^ 
is over joo mile.s from Pretoria, The fransvaal ('oal mines (in thi' Witbank 
art'a) are about (x) miles from Pretoria on the Pn toiia-Delagoa Bay mam 
line, and while this coal does not ap]>ear to have thi' same good coking qualities 
as the Natal coal it is rie\'ertheless po.ssiblc that the wh».)l(' or at least a ver\’ 
considcrabl(‘ jiroportion of the coal re(]uired for the ste(‘l works will be drawn 
from the Transvaal coal fields. 

The dolomit(; retjnin'cl for the blast lurnaces occurs in \’ery large quantitir-^ 
a few miles from th(‘ sit<' and will be brought to the works (Hi a ropeway, while 
lime for the .steel furnaces is also obtainable in tlie Iransvaal. 

It is pro[)Osed to lay out the works for an initial annual ])roduction of about 
150,000 tons of steel. This would be about half of tlu' importations of tlu‘ 
materials we projiose to make. It is our intention to design tin* works in .such 
a maniKT as to be caj)able t)f ea.sy exten.sion, becaus(‘ (Jiice succ(\ssful, we can 
expect it to grow rapidly if it is to keep pac(‘ with the general economic growth 
of the country. 

In this <'<>iin('ction I may mention that tin* total exports of thc' Union during 
the pa.st five years have increased by 75 per cent. This gives an indication 
of the giowth of the country's trade. 


DISCUSSION. 

Tnic CvjATKMW, in opening the discussion, said that one thing which had 
particularly struck him had been that the lecturer wa.s approaching his great 
responsibilities with a very high sense of industrial stab'sinanship ; he. had said 
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that the iron and steel industries could only prosper witli the general prosperity 
ol the country, and had also pointed out that the iron and steel industry was the 
foundation stone ot a modern industrial community. It was, indeed, his personal 
Opinion that an intlustri dly prosperous countr>' was only possible if it had an 
efficient iron and ste(*l industry. In establi.shinj; an iron and steel industr\' in 
South Africa the lecturc-r would, he was sure, not force tlu‘ pace so fast, that tht‘ 
pro.spenty of that great country, with its most wond(‘rfijl resources yet untapped, 
was affected or delayc'd by reason ol the fact that the materials necessary tt>r 
dt‘velopment, in the loim ot iron and steel pnuliicts, were not available at an 
rconomic price level. Mistakes like that had been made in other parts ot the 
world, which had not only had a very detrimental titled on the tcTritones themselves, 
but also on the development of mutual trade within the Empire. 

As representing, in .som(‘ sens(‘, the British iron and steel industry, he might be 
(»eniiitted to say that tfiat industry tollowed tlu development which had been 
outlined that afttTiioon vMth the greatest sympathy, and in a spirit of the closest 
co-operation, which tlie South African iron and stt‘C‘1 indiistrv would permit, 'they 
did not look on these d(‘velopnumts within the 1 Kmnnionsas in any sense competitive, 
although they miglU ultimately or immediatt‘l\ reduce to some extent the dinnands 
inadt‘ upon their productive capacity. I'aking the long view, In* vv.is confident 
that such developments would increase the dtinands, ultimately, which the 
I )oniinions would make on British industrial products, and even on the products 
ol the British iron and steel industry itscll So long as the vuwv.s which the lecturer 
had express<‘d so .iblv and eloquently that alternoon governed tht‘ industrial 
fiolioy of South Africa with regard to her iron ami steel industry, then he was 
t'onfident that the development ol South Africa would not be retarded by the 
foundation ol that industry , but would be <itci'Ierated. He would like to assure 
tiu’ lecturer that he had only to indicate to the British industiy any way m which 
which they could co-operate, and be was confident, speaking tor them, tliat 
that co-operation would 1 k‘ forthcoming. Personally, he looked on industries of 
a like kind developed throughout the Empire as hav ing like interests, and he hoped 
that the Briti.sli industry would always treat their developintmt as being one of 
absolutely common interest and developing a common market to each other’s 
mutual adv^aiitage. It would be noted that the export.s of South Africa had 
iiK leased 75 per cent, in the last five years. Where did they' go to ? Seventy per 
cent, came to this country. South Africa being m the family, as it were, all would 
contribute as much as lay within their power to the development of her resources, 
Ix-lieving that in so doing they were also serving their own best interests. 

-Mk. F. W. Haruoki), C .B.E, (l^ast President of the Iron and Steel institute), 
said tliey all greatly appn'ciated the opportunity of lu^aring a lecture which had 
given so much information on the recent discoveries ot raw materials, and the 
])resent economic position of the iron and steel industry in Soutli Africa. It had 
been his privilege to visit South Africa about eighteen years ago to report to the 
then Transvaal Government on the possibility of starting an iron and steel industry 
there. An iron and steel industry, or any other industry', depended for its success 
mainly upon tw^o things firstly, control of adequate supplies of suitable raw 
materials at a reasonable' price, and, secondly, a market for the finished products. 
Ivighteen years ago there were undoubtedly raw* materials in South Africa from 
which pig iron could be made, but he had been forced to the conclusion, after most 
careful consideration, that the market in those days was not sufficient to enable 
a steel works to be operated at anything like its full capacity, and consequently 
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the erection of a large steel plant was not then justilicd. Nearly twenty years, 
however, was a long time in the life of a country and great progress had been 
made in South Africa during that period. He understood that the imports of the 
whole of the Cape had trebled during the last eighteen years, and that new deposits 
of iron ore, relatively low in silica and easily reducible', had been discovered (juite 
near Pretoria. A new deposit of coking coal had also been discovered, and tht‘ 
use of dolomite, of which there were large quantities in South Africa, as a flux 
had been shown to give perfectly satisfactory results in the manufacture of pig 
iron in various parts of the world. Therefore, to-day, conditions were totally 
different to those prevailing eighteen years ago, and lu* lielieved the time! had 
now come when an iron and steel industry could be successfully started in South 
Africa, provided a plant of moderate size were installed, and gradually increased 
as the demand for its products increased. South Africa (‘njoyed the natural 
protection for iron and steel products of a long sea freight and for the Transvaal 
and the rapidly-developing countiy^ to the North a railway fnught of 600 miles, 
and these, apart from any bounty or assistance which might iie given by the 
(xovernment, formed a great natural protection to tin* market. The countr}’ 
generally was developing rapidly, and there was a great aiul increasing demand 
for many of th(‘ finished products of the iron and ste(*l industry. Under those 
conditions it seemed to him that the only thing South Africa could do was to try 
to develop her own iron and steel industrA’, and he look(*(l forward to seeing <111 
industry successfully establishc'd in the near future. 

Before closing he would like to refer to the pionei r work done by Mr. Uelfos, 
and express his appreciation c^f the indomitable pluck and perseverance he had 
shown, extending over many years. It was undoubtedly largely due to his untiring 
efforts that South Africa had decided to establish an iron and steel industry. 


Mr. ]. ('. Fr.vskr mentioned that he had been connected with South Africa foi 
fifty years and could therc'fore claim to speak with a certain amount of authority 
on the <iuostions which the lecturer had brought before the meeting that afternoon. 
He had attended in order to get information as to where this gigantic State monopoly 
was to find an outlet for its manufactured goods. The lecturer had made one or 
two statements with which he entirely disagreed. The first one was that South 
Africa was bound to be a good agricultural country. One only had to study tlu^ 
history of tin* last tvrenty-five years, during which time agriculture had had tht* 
best possible care bestowed upon it by all the Governments wdiich had l>een in 
power, to admit that the future of South Africa^ as far as the Union was conceriK'd, 
did not lie in agriculture. If South Africa was not going to be an agricultural 
country, where was the outlet going to be found for the products of this proposed 
industry ? Something had been .said about the huge development of industry 
in South Africa of late years. It was quite true that the country had gone ahead 
wonderfully, but it had done so behind the shelter of high tariffs which had been^ 
put on practically everything coming into the country. In his opinion a great 
market lor the prtxlucts of an iron and steel industry in South Africa was merely 
a dream. As far as he could see, the great future .for South Africa lay in 
the development of its minerals. If half the stories were true as to the wealth of 
Rhodesia in copper, they were going to lick creation.'’ The lecturer bad entirely 
failed to state where the markets for his iron and steel industry were going to be 
found. 

He contested entirely the lecturer's idea of assessing, as he had done, the value 
of the black population. There was a mere handful of white people in South Africa 
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t(vda3^ ; the Union contained 1,750,000 while people. What a market for which 
to start an iron and steel industry ! Was there any chance of the black people 
being any good for the purpose ? There was none, as the whole policy of the 
Government at the present time was to keep the black man from earning money ; 
the}^ were anxious to segregate him, and ho^w could any t'fficient demand be hoped 
for from poor people like that ? The truth of tlu‘ matter was that the whole of 
the labour and social policy of the Union to~da\" was founded on the black man's 
cheap labour, and as for an iron and steel industry being of any use to the natives, 
he could not sec it at all. What he would like the audience to clearl}?^ understand 
was that the project was going to be a State venture. A great number of people 
in South Africa did not believe in State mannfactun'. They had seen a good deal 
of it during the last ten ^^ears, and the more they saw of it the less they liked it. 

SiK Hlnjamin Moroan (Chairman, ilntish [''mpirc Producers' Organisatuni), 
remarked that there had be(‘n a good deal of cnticism of the project under 
discussion, but pcrsonall}^ he was convinced that a steel industry could be 
successfully established in South Africa. ,Heliad known Soutli Africa fairly intimatclv 
for about twenty-live 3'ears, and he thought tJiat, jiroviding the industry did pot 
spread it.s(‘li oveu' too wade a field, it could taiga ge in steel manufacture with great 
success. Fersonally, he bt^lieved that Empire tlcvtdopment would proceed very" 
much quicker than it had in the past if all concerned co-operated in the distribution 
of industries throughout the Empire. lAir instance, if South Africa said to Great 
Britain : “ You co-opt'rate wdth us to found this industry-, limiting it to certain 

kinds of products, and we, in our tariff, wall give you a substantial preference in 
all the other ranges of steel products," far more business w'ould be done with South 
Africa than wais done to- day. The right ])ohcy for tlu' Dominions was to produce 
certain commodities w'hich they could oGonomically jiroduce, and it would be the 
right policy for this country to support the Dominion's efforts to loimd those basic 
industries in their ow"n countries. 

fie had been very much surprised at the gloomy picture which the last speaker 
had painted as to the development of industries in South Africa. As a matter 
of fact, the South African primary industries wt re going ahead very rapidly. For 
instance, the (*xport of sugar from Natal to this country had grown from 5,000 tons 
lour years ago to 75,000 tons this year. The wane, fruit and wool industries w"ere 
(‘xpanding in the same w^ay. That w-as a very promising feature in relation 
to the establishment of an iron and steel industry in South Africa. The only thing 
he would like to be sure about was that that industry would come to this country 
and not go elsewhere for technical guidance and co-operation. It w"Ould get bedter 
value lor its money" here than in any other country. 


Mr. C. F. Drj.ko.s said the impression he Jiad gained from Mr. Fraser’s speech 
w as that Mr. Fraser w"as absolutely misinformed about tlie position. There was 
no doubt that South Africa had an entirely sufficient market for the material 
w'hich it was intended to produce from its iron and steel works. The position was 
a very good one. Pretoria w"as inland, and there was a great protection afforded 
by reason of the distance from other iron and steel producing countries. There 
was no doubt that the market was there. For instance, there was a demand for 
bo, 000 tons of wire per year in South Africa ; in corrugated galvanised sheets 
there was a demand for 63,000 tons, and for steel rails and sleepers there wras a 
demand for about 100,000 tons. In other sections the demand was also large. 
South Africa for the next one or tw"o generations would not be a true industrial 
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country in tlie sense in which that was understood here, but if she could start to 
produce her raw materials in such a way as to develop the country, the buying 
powder of the population would become very much greater, and the effect would 
be that a very much greater quantity of goods would be sold. He was afraid that 
Mr. Fraser did not know wliat the true position was. Success would follow the 
venture, which had been described in the paper, under the able guidance of the 
lecturer. 

Mr. Fk.vnk Coopkr said that, speaking as one ulio some years ago had had the 
good fortune to be associated with Mr. Delfos in his investigations, he would jike 
to point out that ou<‘ phase of tfie matter had not been touched upon - owinglno 
doubt to the modest V of the lecturer and of Mr. Delfos. Those gentlemen had 
remarkt‘d on the length of time that the scheme had been under consideration, 
but they had not said anytliing about thi* immense amount of labour and thought 
which they had put into the project, lie had worked with Mr. Delfos for sevc‘ra,l 
years, and had been ama;'ed at tht* amount of care and thought with which he had 
examined every item of the schemt\ By now the lecturer and Mr. Delfos must be 
walking encyclopaedias of everything that had happened or was happening in tlu* 
iron and steel industry ol th<‘ world, and wlien th(‘ proposed plant was opened he 
was perfectly satisfied that it would not only be a cre'dit to South Africa but *1 
tredif to the Phupire. 

Mr. K. Rt.KSK stated that he had had soim* ex])erience in connection with 
the iron and .steel industry in South Africa in connection with the Union Steel 
('orporation, and from the techniccil side of the matter he could fully confirm 
everything which the lecturer and Mr. Delfos had said. The country had resources 
which were eminently suitable for the manufacture of best ([ualities of iron and 
steel. There was an abundance of good iron ore and good coking coal in tht‘ country, 
and there was no reason at all why the industry should not develop and be the 
l^asis of the establishment ol other important industries. The only precaution 
wliich had to be taken was to see that at the start a too large industrs^ was not 
established which would choke itself with over-production, but that point could 
be .safely left to the lecturer, to Mr. J)elfos and to others interested. 

Mu. E. J. P'ox said he had attended the meeting as a slight compliment to Mi. 
Delfos, to whom the greatest thanks were due for the extraordinary perseverance 
he had brought to bear on the subject, extending over so many years. It was 
unquestionably the bounden duty of South Africa, with the immense mineral 
resources which she had available, to develop those resources. South Africa had 
lalKHir and minerals, and could anyone blame her if she employed her labour in 
the development of her own minerals ? 

Dr. j. A. L. Henderson .said that the subject was one which had occupied a 
good deal of his time some thirty years ago on behalf of the late Mr. J. C. A. 
Henderson, who was an enthusiastic believer in the possibility of establishing 
an iron and steel industry in South Africa. Much money was spent on the investiga- 
tion of various iron ore deposits, limestones and dolomites ; the coking qualities 
of the coals, water supplies, and the markets for iron and steel products ; but, 
unfortunately, for the reasons adduced by Mr. Harbord, the consensus of expert 
opinion wliich had been obtained in England and elsewhere, justly negatived the 
possibility of success in those days. It was, therefore, with great interest that he 
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had hoard that afternoon not only of the recc-nt rapid expansion ol South Africa’s 
iiidustrii's, and of its jiower of consumption of iron and stool products, but of the 
figures which had boon given witli regard to the of1o(‘ti\'(‘ oiuploynuuit of the 
dolomites as fluxes, which had setmied to offer an lusuporablo olistaclo thirty 
years ago, and also tin* profitable utilisation of the abundant titaniforous iron ores 
which had also botm considered to be uusuitalile for the purpose' in past days. 

Th(' chief criticism, whicli many made* in regard to a pro)eet of the nature* under 
discussion, was as to whethc'r the form of direct (ioverument «isso('iation wath 
an industry w^as the best one under tin* circumslances Many la\oured a bounty 
ratlier than sucli an association lb* had l)(‘(‘u int(T('vSi('( j m noting the struggling 
position of the* iron and steel industry in No\a Sc otia, ( ainda. w^lu re fh(*re w^as 
access to abundant supplies of (‘xcc'llent iron oit*, with ))li‘nfilnl and suitablt* 
limestom* and good coking coal m t lu* immediate neighboui hood , and one wondcaed 
how the South African industry w'ould (‘\entualiy work its(*ll out 

In view of the great advantagc*s which would accriu' to South \fnca from its 
success, the ])rogress would Ik* follow (‘d wafh keen .ind ss'inpatlu'f ic int(‘i(‘st. 

Liia’ r -('oj o\i r Alan Dok]', I>.S() (Diret'fot. Ah'.ssrs lialdums, Ltd.), said 
he had n'ci'iitU it‘turne(l from South .\frica. when he had Ix'ard ]>(‘o]»li‘ i.dking 
cdiout the piojecf dcM'nbed in tfie papc'r. A goocf inan\’ wi'U' m hnour of it, and 
ii good many wt'n* against if. Oiu* of the things he had heaial said was that if tfu* 
coiintr}' produced 130,000 tons of st(*el out of tfu* too.ooc'* tons imported, it would 
have to make (werythmg ])ractu'a]ly from twist drills to bn \ 1 les, and it was argued 
that that would not be cheap production, as only .1 lew tons ol one artich* and a 
few tons ol anotleer would be made, and crms^ijiu'iith' tin* ( ost ol prodiiition waiuld 
b(' \'<*ry high. Another criticism whu'h had lx t'n passc'd was that tlu'rc* w'as no 
waiter in Pretoria. 'Hie most seiious objection fie had heard was that the piojc*ct 
W’ould b(‘ .1 Stale monopoh . 

I'ni: l>T-( rruivK, in rejdy. <l(‘almg with tlie ]>om1 ol maniilai turing 130 , (hio tons 
ol st(*el when thi' importation was oiiK 300,000 tons, s.iid that what the projiost'd 
works wen* gning to make was not *)0 pi'i I'enl ol elei triial machinery, nei'dles, 
drills, and so on, but 30 ]H'r et'iit. ol the* ]>r(*st*nt importation ol 300,000 tons of 
rails, sleepers, budding seidioiis, galvaiiisi*d sheets, w ire, n'intoreemi'iil rod and soon. 
Thc*y were only going to make 130,000 tons of thosi* things The whole ([uestion 
of markets, production and etonomu output had Ih'i'u thorough]}^ gone into, 
they w'Oiild not ha\'c* to K)ok for <'i maiket. It was then*. I lu* country tlicl not 
stand still. Hy the time the wwks would have reached tlu* ]>rcHlucmg stage, say, 
three y(‘ars h(*nce, tin* present figure of importation would probably liave gone 
up by 40 per cent., whicli would main* it still more* easy tor the works to dispose 
ol its proposed production ol 30 pi'i cent, of tin* jin'sent imjiortation. 

With regard to wafer in Pretoria, that had been a ildtieiilt problem. It was 
not so much a qui'stioii of no water as of too much water. Pul the water was to 
be supplied by the Pretoria Towm Council, who had got out seceral schemes, and 
their only difticulty was to decide wdiich one to adopt. Hi* anticipated no difficulty 
in getting all the water required for an iron and steel indu.stry. With regard to 
the question of State monopoly, he had dealt wdth that in t he paper. He appreciated 
very much indei'd the remarks which had been made about co-operation. It was 
really one of the most important, if not the most important, question which faced 
them that they should not try to cut each other’s throats and that they should 
not try to make more than they could absorb. It w'os necessary to feel the wuiy, 
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‘i\m that was exactly what they proposed to do. South Africa iwanled 
(ireat Britain to understand what she firmly ]>eh(‘V('(l, that the developirumt 
of an iron and steel industry in South Africa was going to redound to the 
benefit of the industries in England. There was no doubt about it. Atfluence 
would conic to the people of South Africa, and they would conse([uently buy more 
goods. Although South Africa maiiutactured lunv more than they did ten years 
ago she still imported more; slie w'as one of Great Hritaiids best customers. It was 
his earnest desire to co-operate with this country, and he did appretaate \ cry much 
tile fact which had been expressed that afteinoori lliat this eoimtrv, too, dj[\sin‘d 
to eo-operate with South Africa. 

Majok Sir iliTMeiiRKV LEGonir, K.lv, D.S.O., in ])roposing a very hearty’vole 
of thanks to Sir William l.arki' for pre.siding, and to the lecturer for liis extretnely 
interesting lecture, said if there was one impression moie than another which Jiad 
been h'ft on the mind of a layman like himself as a n'siilt of tin* meeting it was that 
th(‘ lcT.turer had put the position with such extri'ine Irankiiess that it w^as bound 
to remove any nnsconce])tions which had beim prevalent in this country, and was 
an indKatmii of th(‘ way in which the S(»uth Alru'an Go\ ( niiiKMit and (host* rospoii- 
sihlt* iiitt'iided to carry out this great ]>rojecl. Tiicv wtu'c carrying it out in tin* 
light of day. Then' was nothing so dangerons as the growth oi a spirit of distrust 
and tlu' feeling that there w'as somt* political niotnc [)(‘hmd a matter which wslioiild 
be piirt'ly industrial. Nothing could be mou* t\'pical ot the spirit in W'hich the 
wJiole matter was Inmig approached on both sidtcs ol tlu' water than that then* 
should be on the saim' platlorm at the same time two men like the lectuier and 
Sii William Laike offering eo-operation to each otliei in the most ob\joiisly sincere 
mamiei, and desiring to w'ork not only lor the good ot their K'spectue coiintiies 
and ol tilt' Ihatish Kmpire, Init for one ol ihv-giealest indiistrit s nt the worhl. 

Till' v^ot(‘ ol (hanks w^as carried unanmioush. aiitl Iht' nita'ting terminated. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Tui.soav, Ai’kiL 2. .'Iranspoit, Institulr ot, at tin' 
Universitv, HiistoJ 5 ,|i) )> m .Armu.U Oonml 

Mcetiim 

Wi.rNLSUAV, ArRii. t .Aualvsts, Society of i’liMu, .al 
Burlington House, Fitiadillv, W. a pin, (x) Mcssr.s 
L. H. Lampitt, f • , B, ami II. S Rookr, 

" Purfural and Diattase m Healed Hotiev ” (.;) 
Mr } . W . Haifth “ lurlher Notes on Metlvods 

ot Suwajie and Water Analysis ; AiiU-Osidatum, and 
StalnUsation ot P(jUut\riri.” (u Messrs B, I, F 
HorrinKtoii, and A. M. Ward, “ Uotassvuui t saiiale 
as a Reai-^cnt loi the Dotertum ot t obdlt.” 

rHURsnA\, Ariiii ), .Aeronautical .Sotudv, at th«* RoNal 
Societv of ATt>, Vilclpiii, \V (' o jo p m. Majoi 0. 


H S'ott, *' ^it',}]i|) Mooinij.', ami Handling " 

I mnean Soi u ti , Uuilimiton Houm’, \\ 5 p m. 

I'FMiMv, Ap'cii 5. J.lcctnta] rs, Inslituhon of, 

Sa\o\ I’ldie, W ( 7 pm. Meeting' of Mptrr ajul 

Jiistnuuuit benioti. Mr. I'. \\ . Hill. ".Some 
'Ie<hmcid t oii.sideralious Comerijjii^ Powet Pat tor in 
relation to '1 arifl''. " 

Junior InslJliilion ot Limmeers, v). Viotona Slreet, S W' 
7,^0 I'.m "rrodiutjon ol Graliam-J’aigi* Cars." 
(leeliniral him) 

MechaiiMal hiu’jneeis, Iiistilution of, at the Chamber of 
Commeue, Ihimmuhani. 7 30 p.m. tN ui^-Commdr, 
'1. R. C av« -iirowne-t ave, " Aircralt Knuwecnni; lu 
Its relation to MiMlianical r.ui.\mp('unii.*’ 

Iransporl, Institute ol, at the Midland Hotel, 
MaiichesP i. (> 30 p.ni. Mi. D. R. Lamb, " Sideh;hli, 
on the 'Iranspotl Pr'bleiu.’' 

At J-eeds, 7 [> 'a. Anmial (ieneral Mectn e. 



JOURNAL OF TH 
ROYAL SOCIETY OF ARTS 

No. 3983. VOL LXXVll. 

FRIDAY, APRIL ^ih, 1929. 


AH ( onnnuiumfiov^ for tlw '^ot ir/r should hr addyc^^cd In the .prhav, John Sinrf, 

idrlf^hj. If* ( {>] 

NOTICL. 

NKXT WKKK. 

Wednesday. April lotli, :il N pm (Onliiiarv Murtiiiib;.) L. H Nash, 
('.B.Il.. luirojM'an ( hiul luif^mcrr, International v^tandanl Electric 

(^)rporation, “ S niii' M xlern Aspect'^ oj l{|(‘rtriral ('oninmnication ’ Sir 
klCHARl) A S PXCK'I. Ht , will presidt' 

Friday, April i^th. at .pp pin (Indian Section.) A Y Cooper, 
M.lnsl.r.E., M.t'ons.E., " Recent Elecincal I)('velopinents in India.*' Sir 
StamJ'Y Reed, K.ICE., LED., will preside. 

T('a will be served in the library before the ineetini^ troin 4 o’clock 


FROCEKDINGS OF THE SOCIETY. 

INDIAN SECTION, 

Friday, February 8*1 h, k)2<i 

Vice-Admiral sir Herberi W Richmond, K.IMC, Commandant, Imperial 
Defence Collepfc, and late Commander-in-Chief, Faist Indies Siinadron, in the 

Chair 

Die Chaikm.^n, in lutrocliR’ing the iecturei, Naid lliat Sir I'.dwanl Ileadlam 
'^l>ent a large part ot bis life in the liulian Marine, and {Hiring the last six yt*ars 
liad been Director of that Service. He would not raise an\' hliisht's on Sir I'.dward’s 
{'heeks by referring to his services during tlie War, he\und siiying tjiat the\' had 
l)L'eu ver)/' distinguished, and that the work he had done Ixjth {hiring and since 
the War had been of great value and iniportanct* to India and th<' Fanpiu Hi’ 
ilesired to take the opportunity of acknowledging the great ilebt wdiich he himsoll. 
during the time he had been Commander-in-Chief in tin Fast iiulu\s. owed to 
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Sir Edward Headlani tor the luaiiner in which he had assisted him in everything 
which had had to be done. Nothing could have been more admirable, and nothing 
('.ould promise better, than the co-operation of the ^'arious services of the Empire 
at that time Sir Edward Headlam had placed the Marine at the service of the 
Squadron on every possible occasion on which he had been asked to do so. It 
had been a most pleasant duty to work with him, and the pleasure which he had 
had in working with him in those days he was sure those present would have noM 
m listening to wliat Sir Edward had to sav. 

The following Paper was tlieii read : 

THE HISTORY OF THE KOVAL INDIAN MARINE. 

Hy Cahi.un Sir \i. |. Hi adi.am. C.S.L, C.M.G., D.S.O., R.I.M., 

J.ate Director, Royal Indian Marine 

At the coinmencenient ot this paper J should like to make it clear exactly 
what has been meant l)v th(‘ Indian Marine Service in the jxist. In England 
t<^ the vast majority ot people' India is still hut little kn(nvn, and it is only 
natural that j)e<q)le should know still less about the smallest of all the Indian 
(hivermnent Services , in fact, it is no exaggeration to say that even in India 
itself a great many people do not know what were, and what now are, the 
functions of the Koval Indian Marine. There is also among those who do 
know something the histfiry ot India a tendency to consider that the days 
when tlif' Service was called the Indian Navy was its chief period of activity. 
It certainly was a glorious peiiod of its history, as it included participation 
in wars in Burma, (diina, New Zealand, the Sepoy revolt in India and the 
Persian War But thi' actual period during which the Service was called 
the Indian Navy was only yi'ars 

By Indian Marine, tor the purpose of this papei, 1 include the history of 
the Sea Service under whatever British Firm of (lovernmcnt obtained in India 
trom the year 1612 until the present day. under thc! \'arioiis titles it has been 
called at different jieriods 

The Sea Services und(fr the Crovernnient of India have been known by varying 
titles since their first conception in 1617. Thus from 1612 to 1686 the Ser\dce 
was knov^’U as the Honourable F>ast India Company’s Marine, from 1686 to 
1830 as the Bombay Marine, from 1830 to 1863 as the Indian Navy, and from 
1863 to 1877 again as the Bombay Marine. In 1877 the title was altered to 
that of Fler Majesty’s Indian Marine, and this title lasted until 1892, when the 
present designation of Royal Indian Marine was finally adopted. The full 
title of the Service is His Majesty’s Royal Indian Marine Service, but as this 
is rather ponderous for ordinary use it is called generally the Royal Indian 
Marine. 

The opposition and annoyance caused to the East India Company by the 
Dutch, the Portuguese, and the pirates of the western coast, were the primary 
^ ause of the establishment of Naval Forces in India, of which the earliest 
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representative may be said to have been Captain Thomas Best, with his two 
ships, Dragon and Hoseander. These two vessels, together with others which 
arrived subsequently, reached Surat in 1612, and were engaged for three years 
in the almcst continuous warfare which culminated in the grant by the 
Emperor Jahangir to the East India Company of a firman, authorising the 
English to trade within his dominions. The Marine forces, which at this date 
(1615) consisted of ten armed grabs, or gallivats, formed tlie original nucleus 
of the Bombay Marine, and up to the year 1668 were engaged in a practically 
unintermittent and, on the whole, successful struggle with the Company’s 
foes both along the Indian coast and in the Persian (xulf. In 1659, the year 
following the cession of Bombay by the ('rown t(» the Company and the 
appointment to the Deputy-Governorship of Captain Young of the Marine, 
a further development took place in the (onstruction at Bombay of small 
armed craft for the defence of merchant -vessels trading with the ports of the 
Persian Gulf and the Arabian Sea. Among other M-^.sels, two small brigantines 
are recorded as having been built by Mr. Warwick Pett, who was a descendant 
of Sir Phineas Pett, the famous shipwright of Elizabeth's reign, and who had 
been despatched to Bombay for this purpose with a full suppl\' of marine 
stores and equipment for ship-building. 

The construction of these ships at Bombay, about 1O70, may be regarded 
as the earliest step towards the withdrawal of the Marine from Surat to the 
island of Bombay, which lent th(‘ name by which it was distinguished up to 
1829, which to the present day serves as its headcpiartcTs. The Marine 
played a regrettably conspicuous part in Captain Ricliard Kegwin's infamous 
mutiny at Bombay in 1683 ; for the officers and crews of the Revenge and the 
Hunter, both being vessels of the Bombay Marine, threw’ in their lot with the 
rebels. Captain Alderton, of the Hitnter, being one of the hnir ringleaders to 
whom a pardon was not granted under the Royal Commission of August 24, 
1684. As a set-off, how^ever, against these disloyal acts, it is to the credit of 
the Service that the final surrender of the island w^as obtained by Sir Thomas 
Grantham, an officer of the Company's Marine Forces. 

Under the Royal Commission which dealt with this mutiny Sir John Child, 
the President of Surat, was appointed Captain General and Admiral of the 
Company's land and sea forces, with Sir Thomas Grantham as Vice-Admiral, 
and the senior Captain of the Company’s ships as Rear-Admiral, the three 
thus becoming the earliest official heads of the Indian Marine Service. In 
the following year (1684) Sir John Wyborne was appointed Vice-Admiral and 
Deputy Governor of Bombay ; and in 1686 the scat of the Company’s Govern- 
ment was transferred from Surat to Bombay, the marine stores being located 
in the Castle, and the Company’s ships being anchored in Bombay harbour. 

The Marine suffered to some extent from the spirit of insubordination and 
dissatisfaction which characterised the closing years of the seventeenth century. 
In addition to the notorious wave of sicknes,s which afflicted all classes at this 
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period, considerables reductions were made in the strength ol the marine 
(‘stablishment, particularly during the administration of Sir John Child ; 
and these two circumstances, in combination with {)ther minor causes of 
dissatisfaction, gave rise to fTecjuent desertion. 

Matters, howc'ver, improved after the transler of tlie seat o{ (Government 
to Jhnnbay ; ttu* marine lorct's becaim* officially known as th(' Hoinbay Marine : 
an officer was regularly ap])ointed Admiral every year ; and tlu^ ^>1 

men to both higher and lower ranks was maintaineil by dralts from luirojx*. 
rh(‘se arrangements w(Te indeed rendered absoluteh* essential liy the meed 
for protecting tlie island against the attacks of pirates, and by the fact iliat 
the Com])any iiad still to make headway against tlu* sujierior maritime fon'es 
of tli(‘ FTench, Dutch and Portuguese. Desertion too was still an (‘vil to b(' 
reckoned with for siweral years to come, and culminated in 1724 in an ordei 
to h(jld the ])ay of all seamen two months in arrears, in tln' h(>])e that tliis 
w<mld act as a deterrent. 

The first notabU* action fought by the Marine alter its r(‘-coiLstitutioii wa^ 
the siege (d (Gheria, the .stronghold ot Angria, in 1717 Jn tlu‘ j)revious yeai 
the total stnaigth of the sea forces c(»n.sisted of oiu' sliip ol J2 gnus, 4 grabs 
mounting from jo to jS guns, and jo grabs and gallivats carr\’ing from 5 to 
TJ guns apiece, but in spite of this by no means incomsidcaabk' armament, 
Angria's stronghold provc'd impregnable and Commodore Berlew had piTforce 
to raise the .siege. On the 5th November, 1718, the Marine laid siege to Kener\‘ 
the force being under the command (*f Manual dc Castro, whom the President, 
much to the annoyance of the Imglish Ca])tains of tli(‘ gallivats, had appointed 
Admiral of the Fleet. It was no doubt partly on tliisacrount that th(‘ President 
had to engage volunteers for the attack, promising that the widows and children 
of any who lost tlieir lives should receive respectively £30 and £10 apiece. 
The attack failed in spite of the bravery of Major Stanton and others, and 
it was in cons(‘quence of this ill-success that the President di'ciiied to add 
to the fleet " a lloating-eastle or a machine that should be almost cannon-proof.” 
" This vessel,” writes Downing, was pretty flat, flowed with little or no bilge 
and but six-toot hold, 'fhe thickness of her sides was made l)y the nicest 
composition cannon-])ro(fl She was to g(» with one mast and a toy) sail which 
was rigged in a very commodious manner, and mounted ij guns carrying 
48 y)oundcrs.” This machine proved of very little service and w^as shortly 
afterwards destroyed as wortlilcss. F"our years later (1722) the Bombay 
Marine made a joint expedition with the J\)rtuguese again.st Alibag, the latter 
providing the land force*, the naval force consisting of three ships under 
(Commodore Matliews. 

A contemporary writer, alluding to the ill-succcss of the expedition, remarks 
that the Viceroy of Goa with much y)retended zeal came in person, designing 
to head such forces as lie had raised, and the General of the North also came 
down to Bomhav, and was most magnificently entertained by the President." 
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But op the day of the attack '' the Viceroy of C^oa went on board his ship, pre- 
tending that he was very ill. The Commodore sent his own doctor to offer his 
services and supply him with such medicines as should be con\'^enient for him, if 
he was really ill. But the doctor returned and reported to the Commodore that 
lie did not perceix e anything to be the matter with him. ’ The timidity, if not 
treachery, of the Portuguese Viceroy communicated itself to his troops and 
turned a well-timed attack into complete defeat, and the only satisfactory 
feature of the engagement was the behax iour of the Marine forces, which lost 
many officers and men. 

During the early portion of the eighteenth century the position of Bombay, 
menaced as she was by the Portuguese. Sidis and Marathas, was so insecure 
Hiat the Bombay Council spared no pains to enhance the v^aliic of the Marine 
both by improving tlie morale and numerical strength of the men and by 
increasing the fleet. Thus in 1731 the Court of Directors a]>pro\'('d of a scheme 
of j)ensions for the widows of officers and seamen who had performed dis- 
tinguished service ; they indented largely upon their trading vessels for the 
manning of the warshijrs ; they purchased new vessels, notably the Rose 
galley in 1733, for Rs. 14,000 ; and in 1733 they brought down from Surat 
l.avji Nasarwanji Wadia, the Parsi ship-build(?r, who seh'cted the present 
.^ite for the Go\'ernnient dockyard. The Marine charges at that date amounted 
to Rs. 1,81,000 a year, and the fleet comprised, in addition to .several gallivats 
and boats, se\t*n large warships, namely the Victoria (frigate), the Neptune 
(grab), the Prince of Wales, tlie King (icorge, the Princess Caroline and the 
Rose (all galleys), and the Salamandar (bomb ketch) Between 1739 and 1741 
continual additions were made to the fleet under the auspices of Lavji 
Nasarwanji, as. lor example, two 90-foot grabs, carrying 20 guns, and a 90-foot 
“ sea-going ship ” carrying ix guns in a line, so that by the end of 1741 the 
f'oinrnodore was able, after inspection of the fleet, to report that the vessels 
\v(Te *' entire!}* dear and in a proper po.stiire for defence,” and that the total 
strength of the fleet was : —One ship of 44 guns, 4 ships of 28 guns, 4 ships of 
18 guns, 6 bdinb ketches, and 20 large gallivats, manned altogether by 100 
ctfticers and from 1,700 to 2,000 seamen. Among the salient events of this 
period with which the Marine was directly connected may be mentioned the 
defeat of Sambhaji’s fleet at the moutli of the Rajapur river by Commodore 
Bagwell and four cruisers on the 22nd December, 173^ i conclusion, by 
f 'aptain Inchbird of the Marino, of a treaty with the Maratha General Chimnaji 
Appa on the 12th July. 1739 ; and the complete loss with all hands of three 
fine grabs, commanded by Captains Rigby, Sandilaiid and Nunn, in the terrible 
storm of the 9th November, 1739. 

Discipline in these days was no easy imitter. Ihe ships were chiefly manned 
by British sailors, many of whom had been released from jails on their 
promising to serve, and a considerable number were deserters from British 
and other European vessels. 
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The year 1742 being void of alarums and excursions,'" the Bombay Council 
decided somewhat prematurely to reduce their Marine establishment. They 
abolished the post of Admiral and contented themselves with a Superintendent, 
eight Commanders, one of whom was styled Commodore, three First and four 
Second-Lieutenants, four third officers and six masters of gallivats, together 
with a certain number of midsJiipmen. The immediate outcome of this action 
was that the mercantile fleet, now larger than ever, suffen'd serious losses at 
the hands of the pirates ; while in 1744 after tlic declaraiion of war between 
England and France, when two French privatt'ers were hovering off Bombay 
to intercept the East Indiamen, the only protective measures they could adopt 
were the equipment of three ships of inferior strength and the despatch of 
six fishing-boats to give the alarm to any English vessel approaching Indian 
shores. 

Two notable events mark the close of the first half of the (‘ighteenth century, 
namely, the mutiny on board the Bombay, in 1748, and the completion of the 
first dry dock (now the upper Bombay Dock), in 1750. The former event 
occurred while the Bombay, commanded by Captain Rough, lay at anchor 
off Rajapur. The mutineers attacked their officers while at sup})er, overcaiiK* 
them and placed them under an arnied guard ; but being wholly ignorant 
of navigation, and having nearly wrecked the vessel on a lec-bliore, they were 
persuaded to return to duty on condition of receiving a free pardon, Rs. 20t) 
in cash, and a free passage to England. Tliese terms were carried out in all 
cases except those of Surgeon William Wills and four seamen. The former, 
convicted by a court-martial of exciting disaffection, was paraded through 
the fleet with a halter round his neck and hanged ; and the latter had to submit 
to a severe public flogging. The dry dock previously mentioned was completed 
in 1750 and was the first dry dock in the East, and is still in regular use. 

At the commencement of 1756 a Royal Naval Squadron, under Vice-Admiral 
Watson, visited Bombay for the first time since the island had become the 
property of the Company. Taking advantage of this circumstance, a combined 
military and naval expedition was despatched from Bombay against Vijayadrug, 
the stronghold of the pirate Tulaji Angria. The military forces consisted of 
800 European soldiers, 300 Topasses, and 300 Sepoys under Colonel (afterward.s 
Lord) Clive ; while the naval forces comprised H.M.S. Kent (the flagship, 
75 guns), H.M.S. Cumberland (flagship of Rear-Admiral Pocock, 60 guns), 
H.M.S Tiger (60 guns), H.M.S. Salisbury (50 guns), H.M.S. Bridgewater 
(20 guns), and H.M.S. Kingfisher (16 guns), and the lk)mbay Marine ships 
Protector (Commodore James, 44 guns). Revenge (28 guns), Bombay (28 guns), 
Guardian (28 guns), Swalloicf (16 guns), together with tlu; bomb vessels Drake, 
Viper, Triumph, War or a and Despatch. On the latter w'cre embarked a 
company of artillery under Captain Torey and tlie fleet was further augmented 
by grabs and 40 gallivats belonging to the Marathas. Suspicions, however, 
being entertained that the Marathas were acting in concert with Angria^ 
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operations were precipitated so as to exclude them from all share in the 
enterprise. The Admiral having attacked and burned tJie pirates* fleet, Clive 
interposed his forces on the land side between the fort and th('. Maratha general 
who had hastened to co-operate. On February thv 13th, 1756, the fort fell, 
and a large quantity of cannon, ammunition and specie fell into the hands of 
the victors. The total disappearance of Angria from the arena of external 
politics led to a proposal again to reduce the Marine, but this the Bombay 
Council declined to do, owing to the fact that war had broken out between 
France and England. Hence it came about that ('ommodore James was 
enabled, lirstly, to seize the FYencli ship Indienne and carry h(‘r as a prize into 
Bombay, and, secondly, to start on a voyage round the coast of India in the 
middle of the south-west monsoon, with the object of piwing that communica- 
tion between the eastern and western coasts of India was possible at all seasons 
of the year. This feat of navigation, which largely revolutionised the existing 
ideas of the value of the Marine, was of double service to the English, for 
('ommodore James not only brought to Bengal the first tidings of the outbreak 
of liostiliti(‘S with the French, but alst) lent 500 men from his ships to Fort 
William, by wliich timely accession to their stn*ngth Admiral Watson and 
Colonel Clive were enabled in March, 1757, to capture Chandernagorc, and 
thus deal a severe blow to French power and commerct' in th(' J’-ast. 

Commodore James retired shortly after this and was pn'sented with a sword 
of Hemour by the Directors and a seat on the Board, of which hv. afterwards 
became Deputy ('hairman and also entered Faiiiament. In 1778 he was 
created a Baronet and subvsequently became (iovernor of t'helsea Hospital 
and an Elder brother and Deputy Chairman of lYinity Hous(\ 

During the critical years of warfare between France and England the ships 
of the Bombay Marine were constantly engaged in co-operating with the Royal 
Navy, fighting actions off the Indian coasts, and in successfully acting as ** the 
police of the Indian seas” against the many bands of pirates which still infested 
the Persian Gulf and western coast. Their excellent services had the effect 
of directing the Comi)any’s attention more closely to their cinnimstances and 
welfare ; and the stringent orders from tlie Court of Directors anent the 
religious and moral character f)f both officers and men, and the prohibition 
in 1751 of gambling and swearing, were followed in 1760 by j)ermission to wear 
a regular uniform, and in 1766 by the issue of a complete sc^t of orders regarding 
discipline for the use of Commanders, which constituted the first body of 
official regulations ever published for the Marine service. Later, in 1771, 
the pay of seamen, who had been in the habit of demanding exorbitant wages, 
was formally regulated, and the total force, which had somewhat outgrown 
the needs of the period, was reduced and re-organised. The year 1772 witnessed 
the first surveying expedition undertaken by the Bombay Marine. It consisted 
of the schooner Fox (6 guns), the Dolphin ketch, and one patamar under the 
command of Lieutenant Robinson, aided by Lieutenant Porter and Midshipmen 
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JBlair and Miscal, who engaged to explore the coast of Mekran, Sind, and 
Kathiawar, and a portion of Arabia and Persia. They may be said to have 
laid the foundations of the present Marine Survey of India, which throughout 
the various vicissitudes of the Indian Naval Service has ever continued to 
carry out the arduous task ot scientifically delineating the coasts of India, 
Burma, and the Persian Oulf. Tw'o years later (1774) a squadron of tiie 
Bombay marine under Commodore Watson co-operated with Brigadier-General 
Robert Gordon in the attack and capture of Thana from tlu' Marathas, ind 
in 1755 occurred an heroic struggle between the Ranger, commanded Uiy 
Lieutenant Pruen, and an overwdiehning Maratha fleet under the command 
of the Peshwa’s Admiral Anandrao Dhulap, in which nearly ev ery officer ahd 
s(^aman on board the Ranger was either dangerously wounded or killed. ‘ 

In 1780 the ships of the Bombay- Marine formed part of th(‘,s(]uadron under 
Sir Edward Hughes which co-operated in th(? suppression of Hydt'r Ali ; and 
in December two years later (1782) a squadron under Commodore' Armitage. 
who flew his broad pennant in the lUnnhay, acted in concert with General 
Mathews on the Malabar coast and helped to capture Rajauuindrug, Meju, 
Kundapur, Annanpur and Mangalore. In brief, there was hardly' a naval 
engagement in the East during the latter half of the i8th century' in which the 
Bombay Marine did not play^ a part ; and it render(*d excellent service at 
the capture of Pondicherry^, Trincomalee, Jafnapatam and ( oloinbo. Among 
minor engagements may be mentioned that between the Mgilant (6 guns) 
commanded by Lieutenant Hayes and h)ur vessels belonging to the Sanganin 
pirates in 1797. The Vigilant had Invii despatched on a political mission 
to the Hakim of Soumiana, and while crossing the Gulf of Cutch was attacked 
by the four pirate ships, eacli of whom was more than double her size. After 
three hours desperate fighting, during which she had two of the enemy's vessels 
lashed on each side, the Vigilant managed to drive them off with complete loss. 
During this period of almost continuous warfare, the casualtii's, such as that 
of the Revenge which foundered with all hands in 1782, were largely counter- 
balanced by the zeal in shipbuilding of Maneckji Lavji. one of the famous 
family which for more tlian a century held the post of mastc-r ship-builders 
to the Marine. 

The year 1780, and those immediately following it, were })ai ticularly notable 
for activity in ship-building, among the finest vessels launched from the 
Government dockyard being the Malabar (74 guns), and the Ganges (92 guns), 
which afrerwards served as the Flagship of Sir Edward Codring ton at the 
battle of Nav arino. 

It had been found that the* teak forests of Malabar produced timber which 
was not only more durable than oak, but also contained properties which 
rendered it less susceptible to the teredo worm so previilent in Eastern waters. 
Moreover oak was l)ecoming scarce in England, and the cost of labour in India 
was so low that a battleship could be built in India for £20, om less than in 
England. 
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The first sea-going ship built by the Wadia family in the Indian Marine 
Dockyard in Bombay was launched in 1735. The last was th(^ surveying ship 
Investigator, built in 1881, which was in commission for nearly thirty years. 
Many famous ships were built for the navy as well as tht* two })reviously 
mentioned, among them the Euphrales, India, Hindostnn, and 

In August, 1798, the Court of Directors revised th(‘ Marine Regulations, 
conferred relative rank as well as a r(‘tiring ]K‘nsion u])on tlu' officers, and 
formally prohibiti'd the privilege of ]>rivaie trading whi('h had u)) to that date 
been permitted to all membtTs ol th(‘ Marine service. hdirthcT, the duties 
«)f the service wvn^ distinctly d(‘fiiu‘d to be --(a) llu‘ pn)U'( tion of trade ; {h) 
the suppression of piracy and tlu^ pc'rfiainaiu e of the gt'ueral duties of war 
vessels ; (r) the convoy of transports, and, il necessary, the ('onveyance of 
troops ; {d) ihv prosecution of Marine Survaws in tlu' East. A civilian 

Superintendent, Mr. Philip Diindas, was aj)pointed h(‘ad of the Marine Board, 
and the two senior officers in the ser\'ic(' W(‘n‘ res]H‘ctiv(dy ap])oint(^d Master- 
Attendant and Commodore at Bonihax . I'Ih' remainder of the personnel 
comprised 13 (\iptains. 33 hirst- Li(‘iitenants and 21 Second-Lieutenants, and 
37 V<»lunt(i(Ts. Later, on thi‘ :jist Mav, 1813, a table of ])roct‘dure in India 
was lixt'd by the warrant of tht' ihinc(‘ Kegent, whtaxLy the Snpt'rintendent 
of Marine tt)ok rank after (ienerals and Flag-Offit'crs, Commodores after 
( ommodores of the I^oyal Navy, and Senior ( aptains alter ( aptains of the 
Royal Nav'y of mort' than three* y{‘ars' s(‘rvici‘. hresh regulations as to uniform 
were publis}u‘d in 1820, and in 1824 tlu* rank ol (. ommandtT was temporarily 
abolished and an incrcase-d number ol ('aptains’ api^antnunts were created, 
l^dnally, on the 30th June, 1827, a Royal Warrant conferied upon the offict'rs 
of the Indian Marine t‘(]ual rank; aectirding to their degret', with officers of 
the Royal Navv within the limit ol the Last India ( ompan\ s Charter, a 
warrant from the Admiralty permitted the vessels of the Bombay Marine to 
lly the Union Jack and Pennant, and it was d('cid(‘d that an olticer of th<* 
Royal Na^’^’ should henceforth be SupiTintendent or lii*aci ol the Marine 
Service The year 1830, the last of the* i)eriod under tliscussion, witnessed 
the inauguration of a iamily pension lund under the ausiMces of the Bombay 
<jov(Tnment, and the alteration ol the title of the service to that of Indian, 
Navy, the number of olficers at this date being 12 ('aptains, <) ('ommanders. 51 
Jaeutenants and bp Midshipmen. 

Captain Sir Charles Malcolm, C.B., was the first olfu er of the Royal Navy 
to be head of the iMarine. He was also the founder ol the J^ojnbay ( it*ographical 
Society, now no longer in existence*, and the first im})ortant act of his adminis- 
tration was the commencement of the Red Sea survey. 

Meanwhile the service had successfully maintaincKl its reputation for <'fiiciency 
and courage. Several ve.ssels of the Bombay Marine ])articipatcd in the 
ltgyj)tian Campaign of 3801, under Sir Ralj)h Abeicrombu*, and in 1803 a 
spuadron under Commodore John Hay(*s was despatched to protec t the trade 
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of the of Bengal from French aggression. It was during this year that 
the Company’s fourteen-gun brig Fly, carrying despatches, was captured in 
the Persian Ciulf by the French frigate La Fortune, commanded by the famous 
Captain Surcouff. The commander of the hly with great gallantry succeeded 
in running his ship into shoal-water and there sinking all his treasure and 
despatches in (»rdcr to prevent their being seized by the enemy. 

In 1810 a squadron of live Bombay ships under Captain Deane helped the 
naval forces under Admiral Bertie to take Mauritius and capture the Freiich 
ships in Port Louis. In 1811 another squadron under Commodore Haves 
participated in the conquest of Java. For their services 011 this occasion ^he 
officers and men received the medal granted for the (expedition and were 
warmly thanked by the ( '»overnor-( ieneral. Lord Minto. Again, in 1813, the 
Bombay Marine was employed in tlK‘ action against the Sultan of Sambar, 
losing many men from wounds and sickness ; and in 1815 a small squadron 
under Captain Blast was despatched to blockade the coast of Cutcb and the 
strongholds of the piratical tribc^s of Kathiawar. During the Maratha war 
war the attack on the fort of Suvarandrug, in December, 1817, and the reduction 
of the fort of Madangad, gave further opportunities to the Bombay Marine 
to display its lighting capabilities, wdiich were warmly acknowledged by the 
Covemor-Cieneral in Council and by Colonel Kcmnedy, who commanded the 
assault on the latter stronghold. In 1819 a squadron under Captain Hall 
performed yeoman ser\ac(^ in the extermination of piracy in the Persian (iulf. 
The year 1820 was memorable in marine annals for the siege of Mocha, which 
fell after a spirited defence on the 27th Decemlx'r, chiefly owing to the gallant 
conduct of the Bombay Marine forces under Lieutenants Faithful, Robinson, 
Jones, Elwin, and Tanner ; and in the following year Captain Hardy [Teign- 
mouth), Commander Start {Prince of TFrt/<\s), Lieutenant Dominicitti (Psyche), 
and Lieutenant Robinson (Vestal) fought the famous action which reduced 
the Ben-ibn-Ali Arabs to submission. On the close of the 1st Burmese war, 
in 1826, the Bombay Marine shared with the Royal Navy the thanks of both 
Houses of Parliament for their skill, gallant, and m(‘ritorioas exertions ” 
in the operations against Ava ; while in 1827 the Amherst was employed under 
Sir Gordon Bremncr in blockading Berbera and the adjacent Somali coast as 
a reprisal forthe plunder of an English brig by Somalis in 1825. 

Nor was the important work of Marine surveying neglected during these 
early years of the nineteenth century. A Marine Survey Department was 
established in Bengal in 1809, Captain Wales of the Bomba\^ Marine being 
appointed the first Surveyor-Cieneral, and much important work was carried 
out in the Bay of Bengal by the the Panther, and the Antelope. In 

the year previous Captain Horsburg, Hydrogi'apher to the Company, j3ublished 
the first edition of his East India Directoiy, which was largely based upon the 
surveys carried out by officers of the Bombay Marine. In 1811 the Ternate 
and the Sylph under Captain Suree surveyed the East Coast of Africa as far 
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South as Zanzibar, and from 1821 onwards, under the auspices of ('aptain 
Daniel Ross, a thorough survey of the Persian Gulf and other seas was performed 
by Lieutenants Wellstead, McCluer, and Haines. In the schemes for retrench- 
ment which Lord William Bentick formulated in 1828 the Marine Survey 
Department was almost abolished, but so important was its work acknowledged 
to be that in 1830 two brigs were again commissioned for survey duties. In 
the same year Commander John Nilson undertook an e.xpcrimcntal voyage in 
the Hugh Lindsay, a steamer built in Bombay, with the object of proving that 
the Red Sea route must, with the advent of steam, become the high-road 
between luiropc and India. The voyage to Suez took 29 days, and in spite 
of the difficulty of carrying sufficient coal in .so small a vessel (41T tons) it 
was successful. 

Some idea of the? hardships tliese early survciyors underwent may be realised 
when we consid(ir that in the burning heat of the Red S(^a, the East Coast of 
.\frica and the Persian (iulf they were away from civilisation for two and 
three years at a time in small ships of two or three hundred tons, dependent 
on local and nearly a Iw^ays brackish water, and largely living on bad biscuits 
and salt pork and Ix'cf in confined .spares, wfiere it was impossible below decks 
for an average man to stand upright. 

The Bombay Marine and Indian Navy saw^ a considerable amount of service 
in the nineteenth century. On the ibth April, 1835, Captain SawyeT, of the 
Elphinsionc, shattered the power of the Beni-yas Arabs of the Persian Gulf, 
w'ho had fitted out a ])owerful fleet of three hundred bagalas with the avowed 
intention of attacking and overpowering the Company’s cruisers; and in 
the .same year several officers of the Indian Navy took part in the successful 
ex])edition w’hich explored the Sliat-el-Arab and Euphrates, and paved the 
way for trade by peaceful negotiations with the Arabs, 'fhreo years later 
when it was decided to occupy Afghanistan, the vvssels of the Indian 
Na\y were employed It) convey troops to the mouth of the Indus and to act 
as a blockading squadron at that point; while in 1839 a squadron was despatched 
^o aid in the occupation of Karachi, which, however, fell without a struggle. 
In the same year, during the operatum which followed the evacuation of the 
British Residency at Bushire, the Indian Navy ships Tigris and Euphrates 
were placed under the orders of Admiral Maitland, who, on relinquishing his 
command in the Persian Gulf, passed a high eulogy upon the conduct of both 
officers and men ; and a still more favourable commendation was passed both 
by the Court of Directors in 1840 and the Bombay Government in 1839 
the conduct of Commander Haines, Lieutenant Daniel and Midshipman Nisbett 
at the bombardment and capture of Aden in the latter year. Nor must mention 
be omitted of Captain Moresby and Lieutenant Barker, both officers of the 
Indian Navy, who concluded the commercial treaty of 1840 with Sultan 
Muhammad of Seila, whereby the Miissah Islands in the Bay of Tajiira were 
ceded to the British. The same year is memorable for the outbreak of the 
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China war (1840-42), when the Indian Navy ships Auckland, Sesostris, Akhar, 
Memnon, Medusa and Ariadne co-operated with the Royal Navy ; while in 
1843 the Moofner, the Satellite and the Planet, under Commander Nott, 
partici})ated in the (Expedition to Sind, the officers and crc'ws of tlie three ships 
taking part in the battle of Miani and the capture of Hyderabad, and receiving 
the Sind M(*dal with clasp for their services. Shortly afterwards, on the outbn'ok 
(jf tlu* in.surrection of 1844-45 in the Southern Maratha ('oimtry, the Indian 
Navy carried to Vengurla the troops despatched to (jiiell tlie revolt ; ind in 
the military ojxTations of 1845-40 in New Zealand the hlplnn^fonc under\Coni- 
mander Young |)layed a promini'iit part in the ('a{)tiire of RuapetaiV^^^* • 
Well desiTved, too, w'as the commendation passed by the Court of Directors 
and the Governor-Ueneral upon Com)nander row(‘]l and his men wlm 
constituted the Indus Flotilla during thi* operations prior and subsequent to 
tJie Siege of Multan in i848-4() ; and the honours awaided to officers of the 
Indian Navv on the* close of the Second Hunna war (1852) w(u*e univensaliv 
held to be but a just acknowledgment of the s(^rvi('es of nu ii who had shand 
in the capture of Martaban, Rangoon, Jkissein, Pronu' and 1 Vgu, and had borne 
no small part in the su])pre.ssi()n of dacoity on tli(‘ Upper Irrawaddy. One <>1 
the salient features of the war was the e\('ellent sliooting ot tla* Indian Navy 
Flotilla, which contrived, as stat(‘d by a contt‘mp(')rarv writer, that the shell 
burst to a hair’s breadth just where ihvy were intended to, and did the precis(‘ 
amount of mischief n'quired. The v(‘ar 1852 also witiu ssc^d th<' suppres.sion 
of pirates cm the north-east coast of Borneo by the' .scmiruniis and Pinto, w^hile 
the Qnccu and the Elphinstonc wer<' engag('d four V('ar'> lat(T (1850) in helping 
the Turks to defend Hodeida. 

Meanwhile the condition of affairs in Persia wa> such as to oblige' the Indian 
Naval authorities t<j strengthen their squadron and ('onnnission new warshi])s 
The fall of Herat brought matters to a head, and on tlu* 1st of Nowmbor. 185^, 
the Governor-tkmeral issued a declaration of war against Persia. The naval 
portion of th(‘ forces engaged was drawn entirely from tlu' Indian Navy, wit!) 
Rear-Admiral Sir H. J. Leekc in command, and ('ommodore Hthersay of the 
Indian Navy as second-in-command. Bu.shire was bombardi'd and captured 
on the loth JVeember, 185(1, and a similar fate Ixdell the strongly fortified 
town of Mohammerah on th(^ 2bth March, 1857. The latter action drew from 
the Governor-General in Cimncil a most etilogistic notihcation, (,)f which tlu‘ 
following is an (‘X tract That the officers, seamen, artillerymen, marines 

and others (d the s(piadron did their duty with intnq)idity and ardour is the 
smallest part of tht' praise which is owing to them. The plan of the naval 
attack, which was to be carried out in slioal and narrow waters, and in a rapid 
current, by steamers of luiavy draught, some of them encumbered with vessels 
in tow^ and the thoroughly succe.ssfiil execution of every part of it, without 
miscarriage or (^onfusion of any kind in face of strong defensive works at 
point-blank range, have given pnx)f of a cool judgment, a wrdl-ordered discipline. 
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and a skilful management, of which Commodore Young and the officers and 
men under his command may well be proud . ’ ' Among minor services performed 
by the Indian Navy at this date may b(^ mentioned the participation of the 
Auckland (Commander Draught) in the suppression of piracy in Borneo in 
1^56-57* ill military operations in South China, as well as the siazure 
of Perim Island in 1857 by Lieutenant Templar, commanding the Mahi. 

Th(‘ outbreak of the Indian Mutiny in 1857 oflered th<‘ Indian Navy further 
opportunity for active services A naval brigade Irom the Amkland, Punjab, 
Semiramis, /cnohia and Coromandel served for nearly thrc'c years in tlit' 
military operations in Bengal and Assam . the Perenke and Vidoria transported 
troops both to Karachi and the ports of the South Konkan in tlH‘ teeth of the 
south-west monsoon ; a second na\al biigado co-o])eratt‘d with the military 
forces in the Soutliern Maratha country ; and C aptain b)n(‘s of the Indian 
Navy (‘arned the uiujualifK'd approv'al of both the* Indian and British (iovtTii- 
Jiients for his energy and sikxx’^s in holding l^Tsia and the Arali tribe^N of the 
(iiilf at bay during the great(‘st ('risis that i^ritish ])]x\stige in tin* Fast has 
e\'eT had to fact'. The tal(‘ ol the war seivic<‘s of this ])('riod (loses with tlie 
successful bombardm(‘nt of tlu* Island ol H<'t, in the (iiilf of Cutch, in i83(), 
and the jirosccution of the China war ol i8(k), m tlu* ('ourse of which the attack 
on tli<‘ Taku forts was l(x 3 by th(' ('oromandcCwmWr rlu' coinmandof Ideutenaut 
Walker of the Indian Navy. 

I may mention that two V.C’s were won by the Indian Na\\\ in tlu' Mutiny. 

As regards the organisation ol tlu' Marine and Indian Na\y from 1830 to 
3863, various facts de.serve notice. In the first })la('e, tlu* appointment ol 
Master Attendant was abolished alxait 1831, lii.s place hiding taken bv a 
txnitroller of the Dockyard ; and in i838-3() a steam j>acket service foi the 
carriage of mails to Ii^gy})t was instituted as an integral branch ol the Service. 
In fact, from this date the Servici' commenced to exc hange its sailing vc'ssels 
for steamers ; the whole nature of tlu' service* wxis altered, and tlu* (StablishnK'nt 
was reduced from 7 Ca}jfains, 12 Coinmandeis and 45 Lu'iitcmants to 4 C aptains, 
8 Commanders and 40 Lieutenants. I'his rc'diKdion ix'sultc'd in many of the 
ships being muler-offic'cred, so that m 1841 the establishment had again to be 
increa.sed to (7 t'aptains, 12 Commanders. 48 Lieutenants and 72 Midshipmen 
and mates. Nor was tliis iiKux'asr final, lor in 1847 orders wove issued fixing 
the cornj7lement of officers at 8 C aptains, i() ( omman(l(*rs, (>8 Lieutenants, 
iio Midshipmen, t(7gether with 14 Pursers and 12 Captain > clerks, 14 Masters 
and 21 Second Maste.rs. 

At the same time the Su})erint(‘n(lent was ('reattxl a ( onmiodorc of the 
first class in the Indian Navy, while the Assistant Superintendent was always 
to be a Captain on the effective list. The post of Superintendent was. how(W'cr, 
finally abolished in the year following (18^8). Commodore Sir Robert Oli\'er 
being created Conimander-in-Chief of the Indian Navy ; and the bn)ad pennant 
of the Indian Navy, which had ii}) to that date been identical with that of 
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the Royal was exchanged for a red flag with a yellow cross, and the 

Company’s cognizance of a yellow lion and crown in the upper canton nearest 
the mast. 

Despite the almost continuous war service on which the Bombay Marine 
and the Bombay Navy were employed in the first sixty years of the nineteenth 
century the important work of hydrographic surveying was not neglected. 
In spite of difficulties and privations surveys were carried out on the past 
Coast of Africa, the Gulf of Aden, the Persian Gulf, the Maldivc and Lacca|dive 
Islands and on the Coast of India and Burma. In 1861 the Indian Hyliro- 
graphic Office whs abolished and the Survey Department worked in cjfose 
co-operation witJi the Hydrographer of the Admiralty, by whom all charts 
were published, and this procedure continues to the present day. 

On the abolition of the title of Indian Navy officers were given the o]>portuiiity 
of retiring on pension or of accepting the new conditions ; the European 
ratings were gradually paid off and entire Indian crews substituted, these being 
recruited from the Mohammadan seafaring people of the Ratnagiri district 
south of Bombay, the descendants of the old Maratlia pirates against whom 
the old Bombay Marine had so long struggled. These men heiw formed the 
crews of R.I.M. ships until this year, when recruiting has been opened all over 
India. The title of the Service now again became tlie Bombay Marine. 
Practically immediately that the Indian Navy was abolished it was generally 
conceded both at home and in India that the policy was a mistaken one. 
However, it was too late to alter it, and as is well known, Governments are 
not prone to acknowledge they have been in the wrong. A scheme was discussed 
to maintain an armed squadron in the Persian Gulf, but except that certain of 
the ships still cairied their guns, nothing very much came of it. The ship^ 
continued to carry on naval duties in a reduced manner and in 18O7 the Indian 
Troop Service wa.s organised. 

This was followed in 1877 by the entire reorganisation of the Marine Service, 
Captain (afterwards Admiral) Bythesea,V.C.,C.B., C.I.E., having been appointed 
Consulting Naval Officer to the Government of India for this purpose in 1874, 
In accordance with the scheme propounded by Captain Bytliesea, the Bombay 
Marine was amalgamated with the other Marine establishment in India under 
the title of Her Majesty’s Indian Marine, the service being divided into a 
western division with its headquarters at Bombay, and an eastern division 
with its headquarters at Calcutta ; and the duties of the amalgamated service 
were defined to be {a) the transport of troops and government stores on the 
Indian coasts or to any country to which it might be necessary to despatch 
troops ; (b) the maintenance of station-ships in Burma, the Andaman Islands, 
Aden, and the Persian Gulf, for political, police, lighting and other purposes ; 
(c) the maintenance of gunboats on the Irrawaddi and Euphrates, and (d) 
the building, manning, repairing and general supervision of aU local government 
vessels and launches and of vessels and launches used for military purposes. 
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In 1882 the rapid extension of the Marine Service led to the abolition of the 
appointments of Superintendents at Bombay and Calcutta, which had formed 
part of the reorganisation scheme of 1877, and to the creation in their place 
of a Director, who was always to be an officer of the Royal Navy, with his 
lieadquarters in Bombay, and of a Deputy Director, to be an officer of the 
Indian Marine stationed in Calcutta. In October, 1S87, the present Indian 
Marine Act came into force, and in 1891 Her Majesty Queen Victoria issued 
an order in Council altering the title of the Service to that of Her Majesty’s 
Royal Indian Marine Service, usually called the Royal Indian Marine, and 
providing that the officers of the Marine* should rank ^\^th. but junior to, Royal 
Naval Officers of equal rank, and should wear the same uniform as officers of 
the Royal Na\'y, with the exception of the device* on the epaulettes, sword-hilt, 
badges and buttons, and of the lacc on the sleeves. Previously, in 1884, the 
Admiralty liad issued a warrant sanctioning the use by ships of tlie Royal 
Indian Marine of a s])ecial ensign (a blue Hag with the Star of India in the fly) 
and the Marine Jack (a Union Jack with narrow bliu* border). 

New regulations, designed to ameliorate the position of pett}^ officers and 
seamen in regard to pension, were publish(‘d in 1906, whereby the men were 
enrolled in the first instance for three ^-ears, with the option of electing for 
lurther service. 

Hydrographic Surveying continued to be an important branch of tiie service, 
and in 1884 a naturalist was appointed to the Investigator, and since then an 
enormous amount of S(ientific research has been carried out by a succession 
of naturalists. 

In 1871 the Indian Naval Defence Squadron was formed ; this consisted 
of the two turret shij^s Abyssinia and Magdala, which were c(nninandcd and 
manned by the Marine, the guns being manned by the Ro^’al Artillery. 

In 1892 this sc^uadrou was increased l)y tin* addition of two torpedo gunboats 
and 7 torpedo boats and the Squadron was handed over to the Admiralty for 
the defence of India. The S<]uadron was commanded ])y a Captain of the 
Royal Navy as Senior Naval Oiricer, and was officered and manned partly 
from the navy and partly from the R.I.M. It was in this Squadron that 
the R.I.M. personnel received their war training, enhanced in the cases of 
officers by courses at Portsmouth and Greenwich while on furlough. Ihe 
Naval Defence Squadron, which had become obsolete, was abolished in 1903. 

Notwithstanding that after the abolition of the title “ Indian Navy ” the 
Marine was officially considered to be a non-combatant service, it still took 
its part in the struggles of the Emphe. 

Ships of the Bombay Marine and hired transports under the command of 
the Superintendent conveyed the expeditionary force from India on the outbreak 
of the Abyssinian war in 1868 ; while two of the service gunboats, the Clyde 
and the Hugh Rose, took part in the o]XTations against Bahrein in 1870. The 
troops, guns and ammunition required for the prosecution of the Afghan 
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campaign of 1879 were likewise conveyed to Karachi by Indian Marine vessels^ 
as also were the troops engaged in the Egyptian campaigns of 1882 and 1885. 
The year 1885 witnessed the fitting out of the RJ.M. turret-ship Ahy^^inia 
on a war-footing in consequence of the strained relations between the British 
and Russian Governments ; and in October of that year the troopships and 
river steamers of the Indian Marine were again busil}' emjdoycd in the third 
Burmese War. This was followed by the Chiii-Liishai expedition of 1889 
and the Suakim expedition of 189b, in which the Indian Marine pla](red an 
equally useful role ; while on the outbreak of the South African War ih i89() 
the entire contingent from India was despatchc^d by tlu* Director of the |^oyal 
Indian Marine from Bombay with imeciualled celerit\', and a considerable 
number of the officers and seamen of the servica' went' i‘ini)loyed in tranipport 
and allied duties. The vServicc received the thanks of both Houses of Parliament 
for the celerity with which the troo])s from India were despatclied to Natal. 

The Indian Marine again saw service in Nortli China in tlie Boxer rebellion 
in 1900-01, and in SomalOand in 1902-04, and in the gun-running operations, 
in the Persian (mlf in 1911-12. 

The outbreak t)f the Great War naturally found tlu' R.l.M. unfitted to take 
a j)art as a naval service^ in the defence' of the Knipins the officers being only 
partly trained for war, and the men, though loyal and w(‘ll (lisci]>lined, untrained 
in combatant duties. 

The troop.ships Duffenn, llardm^c and Xorflihrook, built to carry guns 
in war time, were immediately armed, as were also the smaller ^hips Imivychcc, 
Dalhousic and Minto. These were handed over to the Na\'v and placed unck'r 
a Naval Commander with R.l.M. officers and cn'w, the cn'ws l)i*ing ^trengthened 
with naval ratings. 

All these .ships were aclividy employed, the Xofihhruok Indiig at one' time the 
Flagship of tin' East India Squadron. The Hardiniic took an acti\'0 part in 
the battle of Toushoum, in the Suez Canal, where slie suffered fairly hcavil>' 

The Dalhousic flew the Broad Pennant of th(‘ Senior Na^^al Officer in the 
Persian Gulf, and the ships were chiefly employed in the Indian Ocean, Persian 
Gulf and Red Sea ])atrols. Of the remaining officers nian>' wiTe transferred 
to the Royal Navy, serving in H.M. ships 01 as Naval Transport Oflicerrs and 
Officers of the Inland Water Transjiort, in wliich dopartinc'nt many of them 
were transferred to the Army. The men were employed in R.l.M. ships or 
in the R.l.M. ships wliich had been transferred to the Na^’y and Na\’al Transport 
staffs, and with the l.W.T. in Mesopotamia. 

It is interesting to note that though there w(;re less tlian 200 officers in the 
R.l.M. there were at one time or another oflic('is of the R.l.M. serving in the 
Grand Fleet, tfu; North Sea, Atlantic. France*, Mediterranean, Egypt, the Red 
Sea, Mesopotamia and East Africa. 

The retired officers volunteered for service to a man, and those who were 
not too old to sf*rve .served as Naval Transport Officers and officers of the l.W.T. 
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in France. In fact, the organiser and head of the I.W.T. in France until his 
death was Brig.-General G. Holland C.B., C.I.E., D.S.O., a retired Commander 
of the R.LM. 

The officers of the R.LM. gained 65 British and 6 foreign honours for service 
during the war, and many of the men received the India Distinguished Service 
and Meritorious Service Medals. 

After the War the Government of India asked Admiral of the Fleet Lord 
Jellicoe, who was visiting India, to draw up a scheme for the reorganisation 
of the Service. His valuable suggestions were unfortunately too ambitious 
for Indian finances and could not be accepted. 

Shortly afterwards tlie Esher Committee arrived in India to report on the 
Indian Arm>’, and although the R.LM. was not included in their terms of 
reference, the}” strongly recommended that the R.LM. should be reorganised 
as a combatant service. The Governmimt of India in 1920 obtained from the 
Admiralty the services of Rear-Admiral Mawby as Director, R.LM., to draw 
iip^ a scheme of reorganisation within limited lines. His scheme, however, 
was not adopted, and Admiral Mawby resigned his appointment. 

The R.LM. then fell upon hard times; money was scarce, the report of 
the Inchcape Committet* necessitated drastic retrenchments, and the working 
of the Montagu-Chelmsford reforms resulted in tht‘ Local (Governments having 
to defray the cost of the work of R.LM. ships on their various stations, on 
lighthouse duties, transport work, carrying of officials, etc. The Local 
(jovernments were naturally inclined to think that if they had to pay they 
ivould like to have a say in the management, and that if the work could be 
done* cheaper locall\”, they should aiTange to carry (.)ut the duties themselves. 
Further, the Inchcape Committee recommended that the three large troopships 
should be scrapped and all trooping carried out under contract, which would 
have left the Marine with only the Survey Department and the Bombay 
Dockyard. 

Happily for the Service, however, the Government of India in 1925 appointed 
a 1 )epartment.al Committee under the Chairmanship of General Lord Rawlinson, 
in his capacity of Minister of Defence and Member of Council in charge of the 
Marine Portfolio, to submit a scheme for the reorganisation of the Se^rvice as 
a combatant force. 

rhis Committee recommended that the Service should be reorganised as 
a purely combatant Naval Service with the title of Royal Indian Navy, with 
a strength in the first instance of 4 armed sloops, 2 patrol vessels, 4 mine- 
sweeping trawlers, 2 surveying ships and a depot ship, the Service in the first 
instance to be commanded by a Rear-Admiral on the active list in the Royal 
Navy. 

The scheme was accepted by the Indian and Home Governments, and the 
necessary Act to permit India to maintain a Navy was passed through both 
Houses of Parliament. 
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To effect the change in the title it was necessary to draw up a new Indian 
Naval Discipline Act, and this had to be passed in the Legislative Assembly 
and Council of State in India. The Bill was introduced in February, I928» 
when the Government were defeated by one vote, the defeat being caused, 
not by the fact that the people of India did not want an Indian Navy, but 
because in some cases members did not consider that the Legislature had been 
properly and fully consulted beforehand. Other members voted against the 
Bill on principle, as they considered that both Army and Navy should be 
directly controlled by the Legislature, while the extremists voted agamst it 
because they were prepared to vote against any Government Bill which might 
be introduced. 

The blow to the Service was a heavy one, as it was feared that the defeat 
might put an end to the reorganisation. The Government, however, decided 
that the reorganisation should continue on the original lines, except that the 
title could not be altered, and that the service would have to use the old 
Discipline Act, a perfectly correct ‘'Articles of War"’ based on the Naval 
Discipline Acts. To this organisation 1 have never heard any Indian, 
politician or otherwise, advance any objection, and all of my Indian friends 
are pleased and proud of the change, which among other things includes the 
admission of Indians to commissioned rank in the proportion of one to three. 

In the present year, on the recommendation of the Admiralty, His Majesty 
the King has been pleased to approve of the change in uniform of officers 
to that of the Royal Navy, with the exception of the buttons of the R.I.M., 
which bear the Star of India as a distinctive mark, and also of the Hying in 
R.I.M. ships of the White Pennant and the White Ensign of the Royal Navy, 
the greatest honour which can be conferred upon any sea service. The White 
Ensign was hoisted for the first time on Armistice Day, November nth, 1928. 

The Indian Marine is now reorganised as one of the lighting forces of the 
Empire under the command of a Rear-Admiral on the active list of the Royal 
Navy. Its duties are purely naval and its personnel are trained for war, and 
I would like here to quote from the report of a captain in the Royal Navy 
on board whose ship the R.I.M. ratings attached to the Shanghai Defence 
Force were permitted to continue their training. He wrote : “ Their naturally 
smart and alert bearing was a distinct a.sset in field training and gun drill, 
and not the least benefit of the course was the example set by the R.I.M. 
ratings in keenness and zeal to all those who saw them at work. The relations 
between the instructors and the class were excellent from the first, and were 
soon supported by strong mutual respect. It is clear that the R.I.M. personnel 
represent most skilled fighting material." 

It is probable that in the futute the R.I.M. will be chiefly employed for the 
defence of the Indian seas, coasts and harbours, and I think that we may 
rest assured that the Service will worthily uphold the great traditions of its 
past history and maintain an honourable position among the Navies of this 
great Empire. 
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DISCUSSION. 

Major General Sir Percy Cox, G.C.M.G., G.C.I.E., K.S.CJ., remarked that 
he was delighted to be present at any gathering which brought together the members 
of the old Service which he knew so well. He had the very happiest memories 
of his association with the Indian Marine, and he could only think of them with 
the deepest obhgation and affection. Altogether, including the War, he had been 
associated with the Service for thirty years. Most of those present knew the recent 
history of the Indian Marine and did not need him to tell it, but he would like to 
go back to the many inherited memories which he had from the gallant old officers 
of the Service whose names were still to be conjured with, and wliich were still 
to be seen on the Admiralty charts. The Indian Marine not only served on the sea, 
but also, in their association with the Political Ser\’ice, liad come to know so 
much about land politics that several of them had been drafted into the Political 
Service " for instance, Commander Felix Jones, who had been for many years 
Resident at Baghdad, and Lieutenant Bruce, who had been Resident at Bushire. 
Personally, he could remember, as Resident of Bushire, having a store-room full 
of very old records of the Service from the times of the East India Company, and 
some of those records had afforded him very delighttul reading. In the days of 
Lieutenant Bruce, His Majesty’s Minister at Teheran, who depended on Bushire 
for his mails and communications with India, had written to I.ieutenant Bruce 
saying that he was expecting some guests, and that his cellar had run low and that 
lie would be most grateful if Bruce could help him out. That was in the days when 
it took about a month’s travel from Bushire to Teheran. Lieutenant Bruce had 
written back most apologetically, saying that unfortunately the occasion found 
hi.s own cellar also very low, and that the best he could do was to send 130 dozen 
of beer. Another old record which lu' could nmiember took the* form of a long 
correspondence which had taken place m the time when the Hugh Lindsay had 
been on duty in Bushire, and which had had to do with a fend between the officers 
of the Hugh Lindsay and the officers of the Residency for the favours of an ItaUan 
theatrical company who had been at Bushire for a few da}^s. Perhaps, also, some 
of those present would remember the story of Mr. and Mrs. Bagstock, which, 
unfortunately, would not bear repeating at that meeting ! He had been most 
interested in the lecture, and it had been a very great pleasure to him to be present. 

Admiral Sir Drury St. A. Wake, K.C.I.E., C.B., said his experience of the 
Indian Marine had been mostly during the War when he had been in charge of the 
Pcrsitin Gulf from 1915 to 1918, when several ships of the Indian Marine had been 
attached to his Flag, the officers doing the same duty in every way as his own officers. 
In that connection it had been rather hard lines on the officers of the Indian Marine, 
and he had written home and had told the Admiralty so. They had done the same 
work and had to stay out a considerably longer time than his own officers, but 
drew only half the pay. One rule which he had had to make out there for his own 
officers and men was that they were sent home after two years, as otherwise they 
died or had to be invalided out of the Serviett. The Admiralty had agreed with 
him in that, and had relieved his men every two years. But he had had Indian 
Marine officers under him who had been out there for five years, or even more. 
That was very bad for them in many ways, both morally and physically, and he 
was thankful to say that the Admiralty had altered that state of things. He hoped 
he had been the means, by the correspondence that he had had with the Admiralty, 
of improving the position of those officers very considerably, who, while they 
had been under him. had served him very loyally and well, and whose knowledge 
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of the Station had been of the greatest possible help to him. He had recommen^^ 
se^‘e^al of tlwm for gunnery ratings in the Grand Fleet, and he believed they had 
succeeded in getting them. They had learned gunnery under him to a great extent, 
and had taken the keenest interest in it. They were just as good as his own officers, 
and he had been extremely sorry to say goodbye to them. If any of those present 
desired to get a very good knowledge of the sort of work which the Royal Indian 
Marine had had to contend with in the T^ersian Gulf he would advise them to read 
Sir Arnold Wilson’s book on the subject, which gave a truly marvellous account 
of the Persian Gulf and the operation.^ which had taken place there, not onW in 
modern but in ancient times. Personally, he had the very greatest respect [for 
the Royal Indian Marine. 

Lieut.-Col. Sir Arnold T. Wilson, K.C.I.lt., C.M.Ct., C'..S.]., D.S.O., said j^e 
knew he could say on behalf of the members of the junior ranks in the Royal Indiaiiji 
Marine that they" more than reciprocated the kindly feelings which Admiral Sit 
Drury Wake had expressed. He had heard a great deal on the subject from Sir 
Drury’, and he was perfectly- certain that if Admiral Wake’s despatches to the 
Admiralty had been as \’ivid as his conversations with his friends on that and 
allied subjects, they must certainly^ ha\'(‘ carried con\'iction ! 

Perhaps he might be pardoned for saying that he regretted the absence from the 
lecture of any mention of the famous names of Constable and Stife- names he had 
been accustomed to see on every chart as a sort of proof that it was a good chart; 
Xor had the lecturer quite done justice, he thought, to the extraordinary variety 
of work which had been done in earlier \-ears by different members of the Indian 
Marine. Captain Morcsl)y had given his name to the present C'apital of New Guinea. 
Welstead had written a book on the archmology’ of Southern Arabia wliich had 
not yet been replaced, and Assistant Surgeon Carter had written a monograph 
on the geology of Southern Arabia which had only been replaced by- a more detailed 
study during the last twelve months. The lecturer had mentioned natural history 
as being a subject which had been undertaken pretty thoroughly by the naturalists 
attached to the Service, some of whose monographs were very valuable indeed. 
He himself had compiled a bibliography^ of some sixty items concerning the Persian 
Gulf alone in the region of natural history^ which were owed primarily' to the Royal 
Indian Marine Natural History Service. W’ith regard to the War in Mesopotamia, 
the Royal Indian Marine had been first in the field, and for nearly eighteen months 
had been responsible for the Marine transport and river transport under enormous 
difficulties. He need not enter into a post mortem of the difficulties met with in 
Mesopotamia in those days, but he would like to point out one thing of which the 
lecturer might possibly be unaware. The number of Indian Marine officers who 
were on duty in Mesopotamia had been about 30 at the end of 1915. The new 
water transport had then been introduced from the War Office, and the numbers 
had gone up to approximately 800 officers and 10,000 or 12,000 other ranks. At 
the Armistice he had made enquiries as to what had happened to the original 30 
officers of the Royal Indian Marine, and he found that of the 30, 20 were still holding 
either their original positions or more important ones, and that nearly half 
the posts of importance in the I.W.T. in Mesopotamia were held by the officers 
of the Indian Marine. That was perhaps the best possible tribute to their efficiency. 
In addition to all the multitudinous duties to which the lecturer had referred as 
falling to the Indian Marine to perform, there were lighthouse services and the 
management of ports. Despite the fact that there were almost infinite opportunitievS 
for being subjected to unfavourable criticism, there were few branches of the public 
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services in India which had been less criticised, so far as technical efficiency was 
concerned, than the Royal Indian Marine. He was confident from his 
knowk‘dge of them, and of the general attitude towards them of the instructed 
public, that they were opening a fresh and even more distinguished chapter 
in their long history. 

Mk, ('. H. Homvxs, C.S.l , said he was almost ashamed to take part in the 
discussion, as almost all he knew about the Royal Indian ManiK' was what he had 
iust learned fron the lecture. H(‘ remembered reading an account of the survey 
of the rivers of the Sundarbans conducted bv officers of tin? Indian Marine Service, 
Irom which it appeared that it had been almost impos.sible in those days to set 
up a theodolite without having it knocked down by a man-eating tiger. He supposed 
(‘veryone had been more or k‘ss interested in the proposal, which was now taking 
shape, of India having a navy of its own, and one was interested to hear trom the 
k‘Cturer that, as a result of that, the service would be thrown open to the Indians 
ol other races than thos(‘ on the Bombay side Most civilians’ idea of the Indian 
sailor was the Lascar on tht‘ P. & (). and B.l. boats They mostly came from 
Bengal, and he could imagine that they would show in the future that they were 
as go(Kl sailors and lightens as the P>ombay men. Personally, lu* had had to 
administer* relict funds during the War, part of wdnch had been devoted to making 
grants to Lascars whose' ships had been torpedoed The deaths ol Lascars on 
torpi'doed ships had run into very large numbers, but it was tru(‘ to say tliat there 
had not been a single case of a Lascar who had been .saved trom a torpedoed ship) 
who had not immediately volunteered foi another vovage . and hi* knew' many 
whose ships had been torpi'doed more tlian oni.e. 

L API AIN H. T. IkisANorjvi, K.N , remarked that it was impo.ssible in a general 
survey of the history of the Indian Marine lor the lecturer to mention any details 
t)f the manning of the Service, but personally he W'ould like to recall the services 
renderi'd l)y the Marine Society of London during the years 1757 i8()i During 
the whole of that time the recruiting ot the Ivuropean Service had been carried 
out by the Marine Society from the boys trom their training slnp , and in those 
vears they had sent altogether to the Bomliay Marine and Indian Navy jjtio boys. 
I'he Marine Society still carried on its work at Cireenhithe, but ol course its 
connection with the Indian Navy had been severed since i<S()i. It seemed to him 
that it w'ould be very desirable if, under the re-organisation scheme, bovs trom the 
Wavspite at Greenhithe could in some way be sent out to India to iorm the Luropiean 
crew'S of the existing Indian N'aw'. He hopied that point might be considered 


'rwL Chairman .said it had long been a desire of his before he had goiiti to India 
that the Indian Navy should get back on to a combatant basis, and that the old 
Indian Navy should once more be revived. He had read Capitain Low’s “ History 
ol the Indian Navy,” in w-hich w'ere described all the past exploits of the Indian 
Marine, to some of which Sir Edward Headlam had referred that afternoon in his 
interesting lecture. A good many of his (the Chairman's) ideas had been got from 
an old officer, now dead, who had liimself been a great historian and a most enthu- 
siastic supporter of the revival of the Indian Navy— an officer whose name he 
Iioped the Indian Navy w^oiikl never forget, namely, that of Admiral Sir Cyprian 
Bridge. Sir Cyprian Bridge, on every occasion that w^as open to him, had always 
done ail he could to revive that old Force. Sir Cyprian had talked to him a good 
deal about it, and it was wdiat he had told him, and what he had been induced 
by him to read, that had brought him first into touch with the subject, and that 
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had led him to interest himself in it. Before Lord Rawlinson had started investi- 
gating the question of the Indian Nav-y, he himself had gone in to the matter to a 
certain extent, and he had taken the opportunity at Calcutta to speak to many 
of the officers of the Mercantile Marine alK)ut the whole subject of the Indian as 
a seaman ; and it had been very pleasant to hear the \’ery high tribute which all 
of those officers had paid to the Lascars and to the Indian seamen who had ser\'ed 
under them. They had said that all that such men required was good leadership, 
and that if they got that they would follow one anywhere. The Indian /Marine 
and the Indian Navy in the old days had consisted, as the lecturer had jiaid, of 
small ships, and the crews had been better fitted to that kind of ship than\ to the 
larger ships w’hich had now become such horrible complicated instruments as pardly 
to be ships at all. The Indian Marine would have a vcr\" wide scope for its ciuties ; 
it would have as wide a scope in the future as it had had in the past. There were\many 
occasions on which there had been no British ship flying the Royal Ensign in iVulian 
waters at all ; in fact, the first appearance of a British Sc|uadron in Indian waters 
had been in 1746, From 1612-1746 piracy had been kept down in the Indian 
waters entirely by the efforts of what was now called the Indian Marine, and also 
after the British Squadron had returned home the Indian Marine harl once again 
taken on the whole of the work of the defence of the trade' of India, and he had no 
doubt that if unfortunately another war were to come it would be found that 
the Indian Navy would again have those duties put upon it and would carry them 
out as efficiently as it had done in the past. It w'as a very encouraging thing, in 
talking to a large number of Indian gentlemen in Delhi and ('alcutta, to hear them 
express such a cordial desire that there should be a fighting navy belonging to 
India. The bill for such had been turned down in a purely factious spirit. The 
great bulk of people, he thought, were strongly m favour of it ; and although 
the title of the Royal Indian Marine remained at the moment he believed that 
it would not be many years hence when it w^ould be called the Royal Indian Navy, 
and he for one looked forward very much to that day. 

He asked the audience to accord a very hearty vote of thanks to Sir Edward 
Headlam for his very interesting lecture. 

The vote of thanks having been carried unammouslv. the meeting terminated. 


CORRESPONDENCE. 

MUSEUMS AND EDUCATION. 

The paper by Sir Henry A. Miers on “ Museums and Education " serves to show 
the increasing importance of museums to education, both to the student and tf» 
those who have passed the student age. 

The change in attitude towards museums, which are no longer regarded as 
depositories for relics, but as living, vital organs of the community which the>’ 
serve, is becoming general ; and what is being done in England along these lines 
IS being carried out throughout the whole world. 

The Franklin Institute of the State of Pennsylvania, in combination with the Poci 
Richard Club, has recently formed a Trust known as “ Benjamin Franklin Memorial 
Incorporated,’* whose purpose is to build a museum which is to be used for the 
promotion of science and the mechanic arts. Any of your readers, who may b(‘ 
interested to have complete details of this plan, I would refer to an article by Mr 
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Howard McClenahan, Secretary of the Institute, in the December issue of the 
Franklin Institute Journal. 

What is being done in Philadelphia is being planned in many cities throughout 
the nation, with an interchange of material, and a resultant diffusion of knowledge. 
There is hope of a spread of interest to the rural sections, bringing knowledge, uplift 
and interest to all. 

WILLIS A. NAUDAIN. 

M.P'rankl.lnst., F.R S.A 


NOTES ON BOOKS. 


Animal J)rawin(; and Anatomy. By Ldwin N(>[>I(\ F/S London B 1 
Batstord, Ltd fo.s*. 6d. not. 

I once heard a young man ask an ominent pamtcT how lu* would recoimneiul 
A student to set abend training hand and eye riie painter picked up the teapot 
over which we w'ere talking and said : *' Look at this tor a minute, then go away 
and draw it from memory ” The effort of consigning to nuTnon- as accurrle 
impressions as possible is most important m drawing With animals one ha!> 
to memorise, because, except when asleep or siutled. they do not keep still. And 
w’hen stuffed they ddfer m certain respects from their living brethren : for instance, 
m the ca.sc t)f sheep, there is a picturo.sque cracking in the woolly areas in the live 
animal which is not found in th(‘ dead, the skin having ceavS(‘d to exert its 
( haracteri.stic strains. 

Mr Noble's book is a sound guide to animal drawing, and agreeable to read ; 
It is not of the learn-to-draw-in-.six-lessons and get -rich-quick order. His 
anatomical sections are especially useful. He also traces the development of 
various animals from their earliest forms as known to .science. It is interesting 
to note that Prjevalski’s Horse, found in Siberia to-day, may be a li^'ing type 
of the original wild horse of Europe Mr Noble’s drawings of a shire horse and 
a hunter, showing the ditferent ways they rarrv their tails, illu.strate the descent 
of the thoroughbred from Arabian ancestors. 

The jesthetic possibilities of animals have V)een recognised by artists m the 
Pmropean traditions, but on the whole not much exploited. Prehistoric man, 
as at Alta mi ra, and early historic man, as in Crete, took animal forms for the 
basis of remarkable designs. There are superb horses on the Parthenon Frieze- 
with manes of the Prjevalski type. The animal groups of Lysippos, famous in 
antiquity, have been lost. As Mr. Frank lirangwyn says in his preface to Mr. 
Noble’s book : *• We find animals and birds often represented in the decoration 
of many of the buildings of the past, in mediarval churches, and in heraldry, 
tapestry and all forms of painting and decoration.” But neither the middle ages, 
which were unsentimental about animals on the whole, nor the Renaissance, 
which was overwhelmingly preoccupied with man, quite gave animals thcii 
aesthetic due. 

One calls to mind the amusing horses and dogs of Uccello, the St. Eustace of 
Pisanello, the apes, for introducing which into a Marriage at Cana Veronese was 
reprimanded by the Venetian Signory. Later. Cuyp brings animals well into 
the foreground. He was a great painter ; and in spite of the English love of sport 
and of animals — needless to sav. two quite different, things — our most prominent 



54 


JOURNAL OF THE ROYAL SOCIETY OF ARTS. April 5. ig2q 


animal painter, Landseer, was fat from being up to the standard set by the 
Dutchman. 

From the point of view of applied art, animals have provided patterns since 
remote Egyptian times. Mr. >!oblc’s book will be f^ound useiul bv the aspirant 
craftsman as well as by the student of drawing for its* own sala*. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, April 8. .Architects, Royal Institute of British, 
9, Conduit Street, W. 8 p.m. Major-General Sir 
Fabian Ware, " The Work of the Imperial War Graves 
Commission.” 

Brewing, institute ot, at CharinR Cross Station Hotel, 
Strand, VV.C. 730 pm (1) Messrs. J. Baker, 
T. J. Ward and H. ]•. K. Hulton, “ The Incidence ol 
Infection in Brewerv Worts and Beets.” (.2) Messrs 
J . Baker and T. J . Ward, “ Saecharoniyccs Sesj inans.” 
Chemical lndustr^', Society of, at Burlington House, 
8 J) ni. (i) Mr. W. Gordon Adam, “Free Carbon 
F'onnation in Tars and Pitch.” (2) i)r. I). D Pratt, 
“ Constituents of the Aqueous Liquors of Low 
^ Temperature Tars.” 

FUectrical Engineers, Institution of, at Armstrong 
College, Newcastle-on-T\ne. 7 p.tu. Annual General 
Meeting. Mr, B, L. Gtxjdlet, " 'rheTestmgof Poreelain 
Insulators ” 

lingmeers, Society of, at Burlington House, \V o p m 
Mr. (f. H. Gardner, “Notes on tin' insiection ot 
Public Works.” 

Farmers’ Club, at the Whitehall Rooms, W’hitehall 
Place, vS.W. ^ p.m. Mr. A. E. Magee, “ 1 he Market* 
mg of Milk in Relation to the Incidence ot Production.” 
Mechanical Engme.ers, Institution of, Store>s Gate, S W 

7 p.m. Joint Meeting with Students’ .Sections of the 
Institution of t ivil Engmeers and the Institution of 
Electrical Engineers. 

Royal Institution, 21, Albemarle Street, \V. 5 p.m. 

General Meeting. 

Surveyors’ Institution, 12 Great George Street, S.W 

8 p.m. Mr. B W. .^dkin, “ T 1 FMucation of a 
Young Surveyor ” 

Transport, Institute of, at the Institution of Electrical 
Engineers, Savoy Place, V\' C. 5 30 pra. Mi. I. H 
Estill, ” The Port of London.” 

Victoria Institute, at the Central Buildings, W estminster. 
S.W. 4,30 p.m. Major Lewis M. Havies, “The 
Philosophic Basis of Modernism ” 

Tuesday, April 9. .Automobile Engineers, Institution of, 
at the Royal Society of Arts, Adelphi, W'.C. 7.45 p.m. 
Messrs. H, S. Rowell and 0. G. W'llliams, “ Automatic 
Spark Advance,” 

Civil Engineers, Institution of. Great George Street, S.W. 

6 p.m. Mr. H. Hall, ” The New Piccadilly Circus 
Station.” 

Electrical Engineers, Institution of, at the Hotel 
Metropole, Leeds. 7 p.m. Annual General Meeting. 

At the Engineer’s Club, Manchester 7 p m. Annual 
General Meeting, (i) The Hon. Sir Charles A Parsons 
and Mr. J . Rosen, “ Direct Generation of Alternating 
Current at High Voltages,” (2) Mr. J. A. Kuyser, 

” Recent Developments in Turbo Generators.” 

At the Royal Technical College, Glasgow. 7.30 p.m. 
Annual General Meeting. Messrs. E. B. Wedmore, 
W. B. Whitney, and C. E. R. Bruce, “ An Intrortuction 
to Researches on Circuit Breakmg.” (Electrical 
Research Association Report). 

Empire Society, at the Hotel Victoria, Northuralierlatul 
Avenue, W.C. 8.30 p.m. Sir Arthur Duckham, 

” Australia : Some Economic Problems.” 

Marine Engineers. Institute of, 85/88, The Minories, E. 

6.30 p.m. “ The Relative Merits of Pulveriser F'uel 
and Mechanical Stoking and their Application for 
Marine Purposes.” Mr. W. E. Woodeson (Pulverised 
Fuel), and fife, J . S. Gander (Mechanical Stoking). 

North«East Coast Institution of Engineers and Ship* 

. builders, at the Cleveland Institute, Middlesbrongn* 

7.30 P*m. 


Petroleum Technologists, Insltlution of, atjthc Roval 
Society of Arts, Adelphi, W.C. s.30 p.m. Dr. L- 
Dudlcv Stamn, “ The Oil and Gas Fields df Burma.” 

Zoological Society, Regent’s Park, N.W., A.30 p.m. 
Scientific Business Meeting 

W^LDNESDAY, Ai’RiL 10 , Electrical F'liginecrs, Institution of, 
Savov Place, W.C. b p.m. (Meetiiu’ of .Wireless 
SeetionL 

Food Fldiu ation Societ v , 2 j, Gordon Si|uarc, \\.C\ j j).m 
Dr. Harry Campbell, “ Common Errors in Diet.” 

Fuel, Institute ol, at Btirlinetoii House, W s-45 P-m 
Aiuui.il Coii'orale Meeting Majm W (frVison. 
” SoiiM Noti'S on W aste Heat Ke( tivery.” 

I.iteiatiire, Koval Societv of, Bloomsbury Square, 
W-C 5 15 J) m, 

Fluted Service Institution, V\'lntfhall, S.W'. ^ 30 p.m 

Commander H M Dernu . “ Destio\ei'> in the War ” 

Thi’R'-dav, Ai'Ku. n AetonauUcal Soeietv, at the Roval 
Societv ol Arts. Adelt hi, W^ C b 30 p m. M Laj rr sk- 
“ Wind Tunnel Methods of the F.ificl laboratory ” 

.Antiquanes, Soeiel\ of, Hui lini^tun House, W 8.30 p.m 

Electrical Faigincefs, Institution of, Savov Plact\ W ( 

(» jLm Mr B L. Goodlet, ” 'Ihe 'lesting of Pontlain 
Insulators.” 

Hislorica] Socielt , 22, Ku.ssell Square, W C 5 jlil Mr 
J.TL lohnson," Sv stem of Account m theWaidi ,beof 
Edward 11 ” 

Mechanical Engineers, Institution of, at the Tuliiucal 
( ollege, ( arddf 0.30 p m Prof. Dr. A. S, Eddington. 
” Engineering Princii-lcs m the Machinerv of the 
Stars.” (Thomas Hawkslev Lccturel. 

.At the Engineers’ Club, Manchester 71s p.m 
Annual Meeting, Mr. R. D Gauld. ” Factors in the 
Design of Steam I-oi'omotivcs.” 

Metals, Institute of, at 83, Pall Mall, S.W 7.30 p.m 
Annual General Meeting' 

Oil and Coloui Chemists’ Association, at .30, Russell 
Square, W.C. 730 p.m. Dr. F. C, Toy, “Some 
Optical Propel ties of Paints and Pigments ” 


Friday, Afrii. 12 Astronomical Societv, Burlington 
House, W, 5 pm, 

Chemical Industry. Society of, at Miilon Hall. 
Manchester. 730 pm. Annual Cieneral Meeting 
Mr. T. R, Woolaston, ” Suggestions in Steam Raising.” 

(..hemiral Industry, Soeieiv of (Chemical Fmgineertng 
Group), at Birmingham Dr. C\ M. Walter, “ The 
Design and Operation oi Gas Heated Furnaces.” 

(fcologists’ Association, at Hniversitv College, Gowei 
Street, W.C. 7.30 p.m. Mr. E. J. Wayland. “The 
Later Geological Hislorv of the Equatorial Lakes, in 
Uganda." 

Malacologii-al Society, at University College, Ciower 
Street, W.C, 6 p.m. 

Mechameal Engineers, Institution ol, Storejs Gale, S.V\ . 
7 p.in. Mr. F. E. F. Durham, ” Pumping IMant.” 

North-East Coast Institution of Engineeis and Ship- 
builders, at the Mining Institute, Newcastle-on-Tyne 
6 p.m. Mr. W. S. Burn, “The Develofment and 
Performance of the Richardsons W estgai th Oil 
Engine.” 

Oil and Colour Chemists' Association, at Milton Hall 
Manchester, 7.30 p.m. Annual General Meeting. 

P^sical Society, at the Imperial College of Science and 
Technology, South Kensington, S.W . 5 p.m. 

Transoort, Institute of, at the Y.M.C.A. Hall, Newcastle - 
on-Tync. 7.30 p.m. PaperbyMr.J.E. Peacock. 

SaWROAY, April 13., United Service Institution, White- 
hall, S.W. 3,30 p.m. Captain R. A. HomeH, “ The 
Royal Navv’ of To«day ” 
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NOTICES. 

NEXT WEEK. 

Wi-u.NESD.w, Apku. 17th, at S ]).in. (Ordinary Meeting.) F. F. 
L.vMPJX)i)GH, M.A., late Fellow of Trinity College, Cambridge, “The Proj)erties 
and Applications of 'Vita' Glass.” Professou I,f.ox.\ri) Rrskine Hiu., M.B., 
I’.R.S., Director of the Department of Applied Physiology, Medical Research 
Council, will preside. 


COMPETITION OF INDUSTRIAL DESIGNS. 

P>y kind permission of the Board of Governors of the Imperial Institute, 
the public exhibition of works sent in for this year’s 0{)en Competition of 
Industrial Designs will be held in the Exhibition Pavilion of the Impt'rial 
Institute, South Kensington, S.W. Full particulars of the Scholarships 
and prizes offered in connexion with the Competition can be obtained from 
tlie Secretary of the Royal Society of Arts. Adelphi, W.C.2. Applications 
lor forms of entry, labels, and instructions must be sent to the Secretary 
of the Society between May ist and May nth and the last day for receiving 
'■iitries is May 27th. The designs entered for the Competition are to be 
forwarded to the Imperial College of Science and Technology, Imperial 
Institute Road, South Kensington, S.W., between June loth and June 12th, 
and after the judging, which takes place in July, the accepted designs will 
be exhibited to the public at the Imiwrial Institute from August 3rd to 
September ist (Sundays included). 
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PROCEEDINGS OF THE SOCIETY. 

TWELFTH ORDINARY MEETING. 

Wednesday, February 20XH, 1929. 

Professor Henry E. Armstrong, LL.D., Ph.D., F.R.S., in the Chair. 
The following Paper was read: — 

HISTORY OF THE DEVfXOPMENT OF FAST DYEING AND I^VES. 

By James Morton 

\ 

(Chairman, Morton Sundour Fabrics, Ltd., and Scottish Dyes Ltd.). ' 

PART L 

Textiles are a world of their own, and it is only those who have been directly 
concerned with their production or distribution that can know their inner 
history. But even the lay-man or woman knows that within the 
past two decades what is practically a world-wide revolution has taken place 
in the standard of colour as applied to woven fabrics. As late as 1900 there 
was absolutely no standard of fastness for colour in textiles. These were made, 
and sold and bought, not expected to last in colour, for it had grown to be 
taken for granted that somehow things could not be otherwise. What do we 
find to-day ? The public have been educated to a standard totally different, 
and have been led to expect and demand the colours of their fabrics to be as 
sound as the fibres of which they are made— a tremendous revolution in this 
special sphere within so short a period. 

Some manufacturers and distributors have questioned the commercial 
wisdom of raising the standard to so high a level and of offering guarantees 
for fastness of colour in ordinary textiles ; and as 1 am the original sinner, 
perhaps it is fitting that I should shoulder the responsibility and give the 
story of how it all came about. Tf what I have to say is largely of a personal 
character, or has reference mainly to our own business, I know you will excuse 
it, for, I gather, it is this personal experience and development that is the origin 
of my being invited to give a paper before this ancient and learned Society. 

The story is a very simple one. Our firm had been makers of furnishing 
fabrics for some thirty or forty years — curtains, upholstery fabrics, carpets 
and such like. About 1902, after we moved a branch of our works from Ayrshire 
to Carlisle, I had been interesting myself in the making of certain special 
tapestries. We did not then do our own dyeing, but got what was the best 
general service of the trade from old-established dyers, and I was responsible 
for the colouring of these tapestries. One day in Regent Street, London, I 
happened to be making the usual survey of Liberty's windows, and these par- 
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ticular tapestries caiiglitiny eye. But tliey had changed so radically, that I 
scarcely recognised iny own handiwork. Certain colours had gone so tnuch that 
the balance ofmy schemes had been completely upset, and I went in to enquire 
w hat had happened to these goods. I was told they had only been in the 
windowfor about a w(‘ek. Here, indeed, was a revelation to me. ] had no idea 
that we were being supplied with colours that were so fugitive, and 1 made a 
[(‘solution. What was the good, I argued, of using valuable materials and of 
'^pending time over carefully considered coh)ur schemes, if in practice everything 
was to be upset by a week’s exposure to ordinary sunshine, the very purpose 
loi* which the goods were made If this (ouldnot be remedied, 1 felt 1 should 
want to look out for a new job 

But 1 must first learn whether we wen* unique in our position, and whether 
iliere wore not other fabrics on the mark(*t that behaved differently from ours 
on exposure. I stayed in London a iew days longer, and collected from 
friends in the trade manufacturers’ sample books of fabrics of all kinds — 
velvets, tapestries, damasks, dress goods, window hollands- the productions 
of our own country, of (iermany, France, and whatever came into the London 
markets, so I went home with parcels of books n'presenting many hundreds, 
probably thousands, ol the existing colours of all classes of fabrics, chiefly 
cottons, mercerised cottons, linens and some silks. 

Our home was then on Beacon Hill at Penrith, and our gardener had just 
hik'd a new greenhous(* with young tomato plants on the side of a sunny hill, 
lo his chagrin, next morning I told him that I was afraid I should have to 
iq)set his plans, for 1 w'anted complete possession of that glass house. So I 
had those many hundreds of colours duly mounted on cards with their surfaces 
half c<wered and hall exposed, and a w^arm, humid atmosphere maintained. Our 
own fabrics were exposed with the others, and I should soon see what was 
th(' state of the c(dour element in fabrics as they were being supplied to the 
t rade of the day. The rcjsult was most staggc'iing. In many cases quite deex) 
>hades, on expensive velvets, for exam^de, became almost white in a week, 
t areful notes were made on e\'ery card at stated periods, but in a few weeks 
there was not much more to record — it w^as a veritable Flodden Field,*' 
witli the Flowers o’ the Forest a’ wede awa’." Only a very few of that 
vast array held up an}^ head at all after a few' weeks’ exposure. It was indeed 
a revelation. 

As I have said, we did not then dye our own yarns, and I was to a great 
extent ignorant of the composition of the dyes used ; but it was evident 
that the whole colour side of our industry was in a hopelessly demoralised 
condition and that dyers supplied, and manufacturers and merchants were 
willing to accept, anything that coloured a fibre or a fabric, regardless altogether 
cf its behaviour afterwards. This was without any question the condition 
of things at the time I am now speaking of, cm practically all fabrics composed 
of vegetable fibre, a most humiliating position for anyone who had respect 
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for his trade or any real interest in the goods he was making, and surely most 
unfair to the public, who were his ultimate customers. So I determined to 
attack this state of affairs — a big job enough, as you can imagine. But what 
was there to go upon ? 

As I looked at the debris of fallen colours, one here and there stood out. 
Certain elements in others seemed to be fairly sound. I must get to know just 
what types of dyes these were, and whether we could begin to build on the^e as a 
foundation. 

While making this survey of colours, it so happened that I was working 
on a new combined weaving and printing process in which I reemired 
the use of certain coloured yarns that would stand an after-resist printing 
process . In this connection the representative of a certain Scottish firm bropgh t 
to me some pinks, Blush Pinks,*' he called them, which he affirmed would 

stand anything.** T doubted the statement very much, especially with the 
experience I was just having in my tomato house (and as a matter of fact, tht‘ 
blush of the pinks did prove somewhat evanescent). But the phrase stand 
anything *’ caught my imagination, and the idea Hashed across my mind— I can 
remember the very spot still— what if it were possible to get colours, even 
some colours, that would stand anything.’* Wliat a splendid triumpli it 
would be, and what words with which to go to the trade with, against all that 
array of mock dyes that was obviously holding the field at the present day. 
So I set my face towards this goal without delay. 

In the firm which this traveller represented I leanu'd of a young colour 
chemist, son of the head of the concern. I sought him out, and unfolded to 
him the scheme I had in my mind. I took him to sec my “ Flodden Field,*’ 
with its few survivals, and we then began a long, constructive campaign that 
has, I think it will be admitted, left its permanent impr(;ssion on the textile 
trade of the world. This was in 1903. 

My scheme was to arrive at a range of colours, even a small range, that could 
be absolutely relied upon, or as nearly absolute as practical purposes could 
expect, and to make from them certain types of fabrics that we should b*' 
prepared to guarantee against fading from sunlight or from ordinary washing. 
So we set about dyeing many hundreds of colours in every conceivable way that 
would tend to secure fastness. These we exposed and tested diligently, week 
by week, and month by month, learning as we went along. After a certain 
number had given promise of the necessary qualities, I made up cards of those, 
which I sent to a friend in India to be ex]X)sed on the roof of his house in the 
Punjab. I made up several sets of those cards, having alongside them corres- 
ponding shades of ordinary dyes, with instructions that they were all to be 
exposed uniformly, and one of the sets was to be returned to me after the expir> 
of each month. This gave me the behaviour of each group from one to several 
months* exposure tinder the blazkig sun of India, while at the same time w( 
were having similar tests under our own climatic conditions. From thest 
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tests I was able by the summer of 1904 to get as many reliable colours as formed 
a quite respectable palette, and by the autumn of that year we had them made 
into tapestries that were put on the market with a guarantee that any goods 
fading or failing to stand ordinary laundry wash would be at once replaced. 
That, I believe, was the first time in tlie history of textiles that such a guarantee 
had been given, and it made a great impression in that particular department 
of the trade. 

To give the event proper prominence, and possibly to satisfy a certain Scottish 
caution, I thought it advisable that those g('>ods should be handled and 
announced at first by one prominent distributor only, and on my putting the 
matter before the directors of Messrs. Liberty in London, they at once 
grasped the significance and value of the idea. These guaranteed goods were 
first announced and sold by that firm in the autumn of 1904, and we gave them 
the monopoly for this country for a certain term. 

It is interesting now to look back on that modest palette, and those of you 
who know anything of the history of dyes must wonder how we could launch on 
such a venture at that early date. But the Alizarines were good friends in 
those days, and if kept deep enough in shade, and dyed with care and real 
knowledge, they could be relied on for reds, deep wine colours, and such like. 
Then we had to recognise the value of some of the old mineral colouring matters 
which gave us some buffs and light browns that were very useful. But what 
about blues and greens ? For indigo on vegetable fibre we found to be far 
short of the standard that would justify any sort of guarantee. Our rescue 
in this direction came from quite a new source. As you chemists will remember, 
it was just at this time that the first of the Vat colours were being put on the 
market — Indanthrene blue and yellow, also a grey. These proved the saviours 
of our scheme, and but for them we should have had to be content with a very 
limited and uninteresting palette indeed. But even here it was by no means 
plain sailing. Vat dyes were new and very sensitive and difficult to apply with 
any degree of levelness that would be suitable for our types of cloth. They had 
never been used in commercial bulk an^’where, and in our own country 
practically not at all, so that their manipulation was a piece of interesting 
new work. 

To proceed with our story, this elaborately tested and selected range 
of colours was dyed on yarns for us by a firm or firms of dyers in Scotland under 
special agreement. They were woven into fabrics on our looms in Carlisle, 
mainly tapestries of cotton, mercerised cotton, and linen, with some special 
colours in wool that we could absolutely rely upon. And thus was launched 
this first ship of our new venture. It met with immediate response. The 
colours stood up to all that we had claimed for them, and in due time our first 
goal had been reached, for we had got to the ear of the public the fact that it 
was possible to obtain textiles that could reaUy be relied upon for colour 
fastness. 
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We went our way. The orders rolled in and the machines went up till 
we began to be felt by the big Lancashire and Yorkshire makers. And when 
the}' realised that tlie road we had taken did not seem to be leading to utter 
destruction they began to offer us a little of their company, so that to a small 
extent before 1914, and in a much greater degn^e during these later years, we 
have had many companions on the way, here, and even more largely in America, 
each decorated with his own peculiar ])adge or banner, as like the original 
as they could go — th(‘ word " Sun " or “ Sol ” or " Dour," with every k^ariety 
of prefix and affix- but none of them just the plain Sundour. From a perusal 
of the trade papers one would indeed think vre had become a people \of sun 
worshippers ! \ 

We have made welcome all this company so long as they were le^l and 
true to the standard. For wiiat is the meaning of it all ? It means that the 
public apathy has been dispelled, and if manufacturers are to get their share 
of the trade, they must now work to a completely new standard of colour. 
The public has at last ])een taught to demand, because tiiey know they can 
get, the cohnir element of the fabrics they use as stable and reliable as the fibres 
they arc made* ot vvliich is indeed the goal of the crusade we set out upon 
those years ago. 

I'he realisation cd all this .sustained a rude shock in the very height of 
the effort, and while we were still almost alone in the field. Ihe threads of 
our web were suddenly .snapped, and the gatlK iing-up of these threads and 
the re-.starting of tlie w^eb will be the subject of the second part of my story. 
But before I start on that, it may be interesting for you to know something 
of the progress wt* had made up to that date and some of the satisfaction it 
had already brought to us. 

By 1914, though we had had a progressive businc.ss in manj' depart ments 
of te.xtiles for some forty or fifty years, this Sundour section had become 
by far the largest and not the least lucrative. And what about reputation ? 
How had the guarantee fared '' This is most interesting. At first we felt that 
it would be only prudent to lay aside a certain reserve out of profits against 
goods that were going (;ut in such quantities with a guarantee for every yard, 
but after the first two years wc found that this was entirely unnecessary. 1 
do not say we had no complaints, for much may happen where so many 
operations are subject to the human factor. But our tests were so rigid, and 
our decision to use at all times only the best procurable dyes by the 
best known processes^ regardless of cost, was so effective, that the ptTcentage of 
misfits in a year w^as infinite.simal and therefore quite negligible. As to reputation , 
I could read many letters that came to us from all parts of the globe testifying 
to the wonderful behaviour of our fabrics. They were a great encouiagement 
to us in those early days. To give many of them would only weary you, but 
as a matter pf scientific interest to some of the chemists here, it may not be 
out of place to read one or two of these comments, just toshow what properly 
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dyed colours on sound cloths can stand. Take this from smoky Pittsburgh, 
U.S.A., written from the chief store there, in October, 1910, to our New York 
house : — 

Feeling quite sure that you would be interested in regard to tl>c wearing 
qualities of your Simdouv fabrics we are sending to you a strip used as a window 
panel. Said panel has been in use for the past five years on the sixtli floor 
window, southern exposure, and has been washed twenty times or more in 
our own laundry in the ordinary way. Prior to cleaning, these curtains on 
each occasion were black with greasy soot common to this locality, which 
heretofore has been tlie cause of taking botli life and colour out of overv fabric 
tested. 

“ Would like if you would carry a surplus of tliis Sundoiiv cloth in New York 
as wc arc constantly running out of some of the colours. Will guarantee taking 
double our mail order if this will be any inducement to you to carry stock of 
our colours.” 

This Nigerian experience may ]>e of special inleicst, written to a friemd in 
T.ondon and forwarded to us 

“ Ten montlis ago a friend of mine ( ailed Iktc on his way out 10 Southern 
Nigeria. He had been there for a number ot years, coming home at intervals. 
On seeing StindoHY fabric's he was inclined to pooh-pooii tluj idea of their being 
fadeless and oftercid to fade them for me. 1 gave* liim samples, whicfli I have 
received back this morning. He had split them in two, kxking one set in an 
air-tight case used in tlie jungle, and expo.sing the other to sun, wind and rain 
for seven months close to the equator. He writes now to say that lie is a 
convinced believer, and the sam})les sent back sj)eak for themselves. These 
I am sending to you as I thouglit they would interest you.” 

The following is a rather romantic (episode of some Sundour curtains which 
we have now at the works. They were lirought back by one of our directors 
wlio was visiting a friend in Yorkshire, and for the purpose of this paper 1 
wrote this gentleman to give me the story of them. This is what he says : — 

“The curtains you ask about were supplitKl in April, 19x3, and hung at the 
windows of our yacht. In 1914 the yacht was given to the Admiralty, and 
was in constant use all through the War in various waters. When the boat 
was sent back, the curtains, along with the other things, were black and greasy. 
My wife had been rather partial to those curtains, and thought, why not try 
a washing of them ? After thorough washing they were re-hung and looked 
as good as new. This was in unS, and they have been worn constantly since 
on all our cruises, and would be now, had not Mr. Murray, on liis visit to us 
this summer, 1928, begged to have them as a Smidour keepsal^e.” 

But one must not hurrah too soon ! We never know what may be in front 
'^f us. A few months ago some cloth came back with complaint that it showed 
lading. We investigated and found that it had been .supplied some nineteen 
.years ago. The chief defect was that the fibres were badly chafed, but after 
ashing, the colours were found to be so good that wc kept the cloth as a 
^plendid proof of stability, and sent the customer new material. I need not 
^dd, perhaps, that this communication came from Aberdeen ! 
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Into quite another department of life the fame of Sundour colours seems to 
have found its way. It may be of interest to tell that in the famous Army 
manoeuvres in Germany in 1913, the capes and caps of the Emperor, his sons, 
and Field Marshals, were all made of Stmdour material dyed and woven at 
our works in Carlisle, and supplied Messrs. Burberry, because they had 
been found to stand their most rigorous weather tests. 

Just one other incident relating to Germany, which 1 must give at this 
stage, mainly becaus(‘ of a rather interesting sequel, which, however, 
does not come until much later on in my story. We were on very 
good business terms with the German dyemakers, and in tlie Vat 
section would bo by far their largest customers in this country. We 
had collaborated with them a good deal with a view to getting materials that 
would meet our very special requirements. In the autumn of 1913 there was 
an important new phase that T was keen to develop. It was arranged that 
1 should spend some time over there with our head chemist in order to go through 
some experiments, and we had a most interesting trip. Our time, I may say, 
was all spent in the application laboratories, the actual manufacturing sheds 
being sacrosanct. At the Badische works at Ludwig.shafen we had a specially 
interesting time. As it was from tlu'se works that we had been drawing 
most of our supplies during all tho.se yeans, my name and our affairs seemed to 
be somewhat welLkuoum to them, and they had by them many specimens 
of our productions as a mattiir of technical interest. In showing us round their 
Hall of Honour, Dr. Bohn, I think it was, pointed to an empty niche in the 
gallery. Jn a jocular way he explained that that niche was being reserved for 
Mr. Morton , as they recognised that it was to him more than to anyone living that 
they were indebted for the commercial development of these Vat colours — a 
nice little compliment with a sequel of which, as I have said, you will hear 
later on, 

I took the results of the experiments of our sojourn home with me. They 
were going through their usual tests, and for the next few months we were 
preparing for this new development. The holidays of July came, and then 
it was the August of 1914 and —the scene was changed. 

PART II. 

It is difficult to know just how to begin this second part of my story, for I 
sometimes rub my eyes even yet, and wonder whether it is not all a dream 
and if it is really true that one has been responsible for what is now known 
as Scottish Dyes, with its huge buildings and railway avenues spreading 
over some fifty odd acres of land, dealing with thousands of tons a year 
of raw products to be converted into intermediates and dyestuffs of the most 
complicated types, by dozens of skilled chemists, with hundreds of chemical 
process men, and employing something like a million sterling of good capital. 

Much has been said at .different times as to the condition in which manu- 
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facturers in this country found themselves when suddenly deprived of the 
supply of Cierman dyes, but from what 1 have already said, you will agree that 
no firm, perhaps, was more hardly hit than we were. While we had our own 
special plant and processes of application, we had grown to be almost entirely 
dependent on (Irermany for the supply of tlu^se special products. We had 
developed a big and progressive world trade, and moreover, we had just 
formed that station of our business into a separate company for its further 
development - Morton Sundour Fabrics, Limited. Should wc havt^ to pull 
down our Fast-Dye Flag, the work of all tliose years? Not exr(‘])t under 
direst neces.sity. But just what to do ? In spite of tlu‘ dislocation of every- 
thing by War, trade somehow kept coming in, and stocks of dye materials were 
rapidly diniinisliing. No one among us had ever trouble d to know the chemistry 
of these dyes - we had had enough to do with application . Very little literaturt' 
was available. But as in other things at that tim(‘, tliis crust of ignorance 
mu.st somehow be broken , and this was our jrlan. 

In the last resort we could again revert to some of our (‘arlier types ol dyes, 
materials for which were all available in this country. But as in the earlier 
days, the crux again was the blues and the yellows, and their combination into 
greens. If wt' could get hold of just these two dyestuffs w(' could carry on, 
and our flag should not go down. 

Out head dy(-‘r, though he was not a University man. and would not be 
considered a very jirofound or exact chemist, had a certain flair for things 
chemical, in many directions, that came in most opportunely at this juncture, 
and was of great value to me in those early stages. We traced out the synthesis 
of those twT) dyestuffs, and found that they were both derived from 2-amino- 
anthraquinone, a word that was the purest Hebrew to me at that time, but 
which for many days to come I had to assimilate with my morning coffee. 
The blue was apparently got by fusing this 2-amin() with caustic potash, and 
the yellow by treating the same substance with antimony-pcntachloride in 
nitrobenzene. 

This mysterious 2-ainino-anthraquiiione was derived from aiithraquinone-2- 
sulphonic acid sodium salt, more commonly known as silver salt,” which I 
learned was the basis of alizarine. Here, 1 felt, was a clear ray of hope. At 
Silvertown, on the Thames, was the British Alizarine Company, who had 
been large makers of alizarine for many years, and I felt, surely here were 
the people to tackle the manufacture of these essential dyestuffs— they were 
already half-way there. With this new knowledge 1 got into immediate 
touch with this company. I was in hopes that they might have already started 
on the problem. But this only resulted in my being told that they had done 
nothing in the direction of these colours ; nor could I persuade them to consider 
doing so. ' 

I then visited the other dye-making concerns to learn whether they were 
doing, or had intentions of doing anything towards the manufacture of these Vat 
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colours, but their reply was in the same strain. They were busy on the manu* 
facture of general dyestuffs, so much in demand, also with essential acids 
for War purposes, and they could not consider taking up anything so intricate 
or exclusive as the Vat dyes. 

I went home to chew the cud and to see whether, to all our new 
activities, it would be possible to add this further, difficult problem. For 
by this time we had already undertaken, among other things, the manufacture 
of a large number of army blankets, so urgently wanted just then. 
We decided that if w'e could procure the silver salt, we really would 
set out and try to do the rest of the processes ourselves. I was determined 
that we should have the blue and the yellow, though they should cost us their 
weight in gold. But it was imperative to get more definite and detailed 
information as to manufacture. There were no books on these recent dyes, and 
Patent specifications were nut to be had. The only source of information 
was the Patents Library in London, and I was lucky in procuring there the ser- 
vices of a good chemical reader, who spent many hours and days extracting for 
us the necessary details of the various patents involved. Thus we were 
enabled to see something of the tat^k before us. 

I then approached again our friends at Silvertown- the British Alizarine 
Company — this time for a different purpose. 1 explained my project, and the 
worthy Dr. Bendix looked mildly amused, fn the end, however, he let me have 
my silver salt, and from the smile on his face, I am sure he felt th at it was like 
giving a schoolboy what he asked j ust to humour him, and that no more would be 
heard of it. I got the precious silver salt home, and our fun began. We had 
now to convert it into the 2-ainino-anthraquinono which, as I told you, is the 
basis of our coveted yellow and blue. But what did this mean ? It involved 
one of the most difficult operations in chemical manufacture, and one that had 
never been done in this countrj^-mdeed the means for it did not exist. It 
involved the heating of the silver salt under a pressure of from 600 to Soolbs. 
per sq. inch or 35 to 40 atmospheres with ammonia at a temperature of from 
180"" to 200°(‘. By great luck we had available an old little autoclave 
made of Krupp steel, which had been procured years before for quite a 
different purpose. It held about litres, with solid cover held down by 
clamps, and what was best of all, had a splendid all-steel pressure gauge and 
safety valve. 

One cannot go into all the interesting and exciting details of these first days 
.and nights, but suffice it to say that we at last got our little autoclave to 
yield us quite a respectable 2-amino-anthraqumone, with its long orange 
needles, or crystals, and by early November, just three months after War 
began, we had actually produced Indanthrene Yellow G., and a few days 
later, Indanthrene Blue— only a few grammes of each, and I am afraid, 
not of the purest, but we had worked out the processes and knew something of 
the road we had to travel, or, shall I sa}^ as much of it as was good for us then 
to know. 
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We had then to consider plant, and it made me smile, when looking up my 
notebook the other day in connection with this paper, to read the modest list of 
requirements that was to form the first chemical plant in this country for the 
making of Vat dyes— a few hundred pounds sterling in all. The chief problem, 
as you may imagine, was the autoclave. We decided to make it of a size to 
hold a charge of 8 cwts., and a steel vessel of that capacity to stand a working 
pressure of 40 atmospheres at about 200°C. had never been thought of in this 
country. However, with the help of a good local engineer, we made as careful a 
design as we could for an autoclave complete with stirring gear, pressure 
gauge, thermometer, tube pockets, safety valves, etc., and the casting was 
put into the hands of a London company to whom we had been specially recom- 
mended. It was a long wait for this vessel, but meantime the other plant was 
getting ready, and we kept getting experience with our little autoclave, making a 
charge every day without fail, and the cupfuls of blue and yellow colour thus 
got were not to be despised. At last, some time in J anuary, 1915, the wonderful 
autoclave was ready, and T went south to see the hydraulic test. But it was no 
good. The material used had been too porous ; moreover it had other 
faults in construction, where the makers had departed from our design, and we 
decided that we could never take the risk of a charge with ammonia at the 
temperature nec(*.ssary. This was our first adverse blow. 

In our extr(!mit\' we heard from an engineer of a certain vessel in London 
that might be adapted tcj this high pressure' and temperature, and we lost 
several weeks in adapting this, to find it also insufficient. 

About tiiis time 1 heard that one of the big dye firms had a vessel that 
might do such work, and 1 went at once to sec if they could extend us temporary 
accommodation. I immtion the incident because of its effect in other ways. 
Th(‘ gentleman whom T saw seemed astonished at my visit and my request. WTiat 
were we up to ? This was a chemical oi)eration, and we were only weavers, 
or some such remarks rather in disparagement of people like ourselves trying 
to make dyes, especially dyes r(*quiring such ])rocesscs. From my after-know- 
ledge I learned that he had really no plant that could have helped us, so that 
his methods may have been by w^ay of a screen, or bluff. But it had the effect 
of putting further fight into me, and “ Begad,'' I said to my friend who was 
waiting outside, '' 1 will let that man see yet whether weavers can make dyes." 
The next time we met w^as some four years later, after much water had flowed 
under the bridges. We had been asked to speak on the same platform 
at an important chemical meeting in London, and no one could have been 
more complimentary to our accomplishments than this man on that occasion. 

But what about our autoclaving ? The above incident was in early March. 
It was impossible to wait further months, for we were starving for colour. So 
we thought, why not try weldless steel tubing, and we learned that a length 
might be available at Cochran's boiler works at Annan. I can remember 
the very cold night on which we drove out to Annan on that quest, the 
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keenness and determination of each of us, and we brought back in our car the 
tubing, which event occurs in my notes, under date just three weeks after the 
rebuff recorded above, as follows : — 

".Saturday, IMarcli 27th, rc)i5~*Have had iir^t satisfactory results silver 
salt into '2'ainino-anthraquim)ne from improvised autoclave made out of Stewart 
and Idoyd M.S. 'I'libing ^fl 8in. long by loin. diameter, ( liarge 7 gallons silver 
salt and aninionia, gave' us sufficient ammo foi 20 of tolour. immedic'iteJy 
put two other vessels in liaiid, whicli shouhl gi\’e us (>o lbs. dav, sufficu'ut 
to dyt‘ 25 to 30 }nec('s cloth of a medium bliu- or gn*en.'’ 

It was one of the* red letter days, and though tlu' (‘oloiir was by no means 
‘‘ standard,” it was the first real works Blue and Yellow Vats produced in 
this country, made, as yon see, at the works in ('arhsl(\ and from plant ])rat" 
tic.ally all local. It was, as I have said, the real beginning- for from that dav 
we have never ec'ased getting our supplies from our own production. And 
it will give .some idea of tlu' growth from that small beginning when I tell you 
that of these two colours, or their v^ariations, our ])lant has now a rapacity 
of over 10 tons a w(‘ek, or about 1 million lbs a vear. 

By October of that year 1915 a thoroughlv sound S cwt. autoclaw, 
with stirring gear and everything comphde, had come to the a.ssistance of our 
little battery of tubing autoclaves. This was cast b\- Edgar Allen of Sheffield, 
and proved sound in evTiy way. It was succeeded by one of a ton capacit\, 
also made ly the same' firm, and later by .some from Hadtield of Sheffield, 
and others, most of which are still running. 

1 have given you the history of these autoclaves in some detail becaiisi' they 
are one of the chief keys in the manufacture of Vat dyes, and because the\^ 
represented a problem in high pressure and high temperature reactions that 
was (juite new to the chemical and engineering experience of this country, 
and that demanded a combined skill and knowledge of the highest order. 

h'resh obstacles however had in the meantime hivn developing to an i‘asy 
road to our dyes production. As I have told you, we began by gtdting our 
silver salt ready made, hut it was soon apparent that this sourci* would be 
no longer available. This meant that we had to tackle the whole problem of the 
manufacture of these long-process dyestuffs, not only from tlie silver salt 
forward to the finished dyestuffs, hut from the crude coal-tar anthracene right 
through its stages to the silver salt. fhe chemists among you will realise 
something of what was involved. Commercial anthracene could he had of 
40^)0 purity (mly. This had to be purified up to 95 at two stages. It had then 
to be further sub-divided by sublimation with super-heated steam, which again 
had to he converted into crude anthraquinonc* and this developed up to a 
purity of 95^^, before it could be ultimately sulphonated with oleum into 
the desired silver salt. 

Such was, roughly, the further road we had to travel for lack of a supply 
of ready-made silver .salt. It was a road with obstacles enough to scare 
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amateurs in ordinary times, and when one thinks of the conditions then existing, 
one wonders how we ever started or ever got through. For it was just then 
that the nation was realising how long and tough the struggle of War might be. 
Every man and every human activity were claimed for the services of the War. 
And not only men, but materials. Can one forget the difficulty with which 
we could be spared a few pounds of lead or a few hundredweights of steel, or 
how we felt it almost criminal to beg, for any purely business purpose, the 
smallest extra supply of sulphuric acid, oleum or glycerine ? I recall these 
facts now, not only to give you younger people some idea of the tense conditions 
of those times, but since criticism has sometimes been lodged against British 
dye-makers because they were not more advanced in their problems and 
[production by 1918. Such criticism is apt to forget that not only were we 
all in person mainly engaged on other work essential to the War, but the very 
elements that go to the making of dyes were scarcely procurable. 

T 3 y dint of many and varied efforts we got our new buildings and plant 
erected, on a small scale at first, and later in much bigger form, so that we were 
ultimately equipped f<pr the making of these anthraquinone colours from the 
coni tar to the intermediates and the finished dyestufi. Having had to extend 
our operations to this broader field, we naturally made investigations as to 
what other colours wo should tackle to justify tliis comparatively large chemical 
[ilaiit. Our chemical reader at the Patents Library had been kept very busy, 
niid had supplied us with the iKicessary data for our own group of Vat dyestuffs, 
and in the meantime we had gathered round us vscveral young men of 
< hcmical training, so that research was now^ going ahead in our own 
Liboratories. 

Much of our att('ntiun just then was concentrated on colouring matters 
lUjxmdcnt on the initial production of benzanthrone and the working of 
this up to a high state of purity was one of the problems that engaged much of 
the attention of our chemists over a long period. The highly successful results 

this work were of far-reacliing importance in the later stages of our develop- 
jnent, as pure benzanthrone became a ver}* essential factor in the manufacture 
of new colours, to which I shall refer later. 

Apart from these Vat colours for our cotton trade, one of the dyestuffs 
that lay nearest to our path, and one that we knew would be of great use to 
the trade of the country was what had been known as Alizarine Sapphirole,"' 
one of the sulphonated-amino-anthraquinones, containing Hydroxyl groups. 
This came in for early investigation, and by March, 1916, we had produced 
3t in small quantities, while by the summer of that year we were making it 
for use in our own carpet dyehouse, and had sold little lots quietly to our carpet 
friends, who prized it migbtUy. It is the fastest of the acid wool colours, and 
was looked upon as the key colour in blues for wool. Indeed, if it had been 
permitted to* import one dyestuff during the War, and if there had been a 
census among wool dyers* the vote would have gone overwhelmingly in favour 
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of Alizarine Sapphirole. To give you some idea of th(‘ value of this colour, 
and the great loss felt by its absence, I think it worth while giving you a state- 
ment from important persons in the trade, which will speak f(^r itself. On 
November 23rd, 1916, Mr. Sutcliffe Smith, a director of the Bradford Dyers 
Association, and for some years now chairman of the Colour Users Association, 
wrote an urgent letter to Mr., afterwards Sir Milton Sharp, chairman of that 
company, urging him to do all in his power to stimulate the production of 
Alizarine Sapphirole by some firm' in this country, and in order to show its 
extreme importance, he proceeds : 

During the first six months of this year we ed for this trade 55,872 pieces. 
The average value ot thcvsc pieces amounts to per piece, making a casli 
turnover value of 792, 208 for the six months. 

“ On account of our inability to obtain Sapphirole, our output has been so 
seriously curtailed that, had we been able to secure this dyeware, we could, 
with the same men working the same number of hours, have turned out 83,808 
pieces as against 55,872, and the value of goods passing through our hands 
would have been increased to ;^i,i73,3i2, or to sum up. goods to the extent 
of a lurther would have been treated in a year. No effort should 

be spared to produce this dyestuff as I cannot over-estimate its importance 
to the whole of the textile trade, and its production will not only re-habilitate 
British reputation, but will be a distinct step in advance and a serious attempt 
to strike at Germany's -iipreniacy.” 

So much for the importance and value of this dyestuff to one firm, and that 
was typical of the whole woollen and carpet trade over the country. This 
letter was written on November 23rd, 1916, and was quite unknown to me at the 
time. We had been making the colour, using it ourselves, and supplying it to a 
few friends in the trade, as you have been told, for six months previously. 

But as I must explain at this point, wc had given no publicity of any kind t<* 
our dye-making activities. Wc were using our production mostly for our own 
trade, and so had no occasion to advertise these activities or whatever achieve- 
ments we might be said to have accomplished. On November 28th of that 
year, 1916, there appeared a very triumphant advertisement in the morning 
papers from a large Dye Company under the heading “ A New British Dyestuff 
— indanthrene Blue," claiming that whereas German chemists had 
prophesied that no British firm would produce this Vat dyestuff within ten 
years, they had now accomplished that feat. In spite of my native modesty, I 
thought it only fair to our chemists and to the situation generally to let it be 
known that this feat of the big Dye Company did not represent the high water- 
mark of British achievement — that we had been making that colour and others 
of the same series for over eighteen months, and that many thousand yards 
dyed by these colours had already gone from our works to all parts of the world. 

This letter of mine to the public press had the effect of bringing many enquiries 
from users, and among them one from the Bradford Dyers Association, who 
had learned that, besides Vat Colours, we were actually producing Alizarine 
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Sapphirolc after which, as I have shown, they were so much hungering. It led 
to an immediate meeting between the directors of that company and myself 
and much useful collaboration afterwards. They had delivery of the Sapphirole 
— which we called " Solway Blue ” — ^within a few weeks of our meeting, as well 
as of some of the Vat colours, and they have not ceased to get them in in- 
creasing quantities and varieties from that day to this. I want here, if I may, 
to put on record the great spur given to our efforts by the directors of 
that company, especially by their late chairman. Sir Milton Sharp, who 
both in private and public was so frankly generous in his appreciation of our 
endeavours. It was a great help and stimulus at a difficult time. And the.se 
things arc not forgotten. 

As I have said, that little bit of almost compulsory publicity brought us 
enquiries for colours from users all over the country, and we had to multiply the 
production as quickly as the conditions would allow. Of that most indispensible 
blue c(jlour we were making by 1918 half the total pre-war imports, and by 
IQK), 5o'’(, more than the total pre-war imports ; while to-day our production 
is several times the total pre-war imports, and the colour is also made now b\' 
other firms in this country. 

This was, perhaps, one of the chief services we rendered to the general trade 
of the country in the\V'ar,and I believe users were agreeably astonished at the 
moderation of our price. I sometimes think now that had they been dealing 
with a Scotsman from Aberdeen instead of one from Ayrshire, they 
might have been asked to pay a somewhat different figure for a commodity so 
invaluable at the time - one of those little facts of which one likes to remind the 
users in our controversies to-day ! 

With these out.side orders rushing in— we had one contract for 100 tons of 
colour — our dye-making section was becoming a place of considerable acti\dty, 
and it was at this time that we decided to detach it from our textile business. 
It was first run under the name of “ Solway Dyes Company,” still owned and 
operated entirely by ourselves. 1 was averse then to inviting outside capital 
for a busine.ss that had so many risks, and even now might only be 
temporary. 

But, as you can realise, all that long research by chemists, and the erection of 
buildings and plant to cope with large production, had made us dip fairly 
d(!eply into our coffers, and we were a comparatively small private concern. 
This j)o.ssibility occurred to me. Why should we not try to interest some 
American makers in the results of our hard earned experience? The money 
would be very useful. Several firms over there had been making dyes, but none 
so far had attempted such a colour as Alizarine Sapphirole, and very little 
had been done on Vat dyes. These anthraquinone colours were bound to 
have a large demand in the American market. . We set out to interest some 
one in the maVing of them with a view to helping our finance in this obvious and 
natural way. It was still War-time, and negotiations were difficult , but during 
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1918 a plant was erected in America for the manufacture of a ton a week of our 
Solway Blue (Alizarine Sapphirole), from plans and processes prepared by us, 
and two of our chemists from little Carlisle went out to set that plant agoing in 
America. And it is working regularly till this day. 

In the next year, 1919, I went to America with a view to extending 
this idea. It led to an arrangement between ourselves and a large chemical 
company in America that has been of extreme importance and mutual value. 
In works over there were put up duplicates of what we were doing here. 
That arrangement has continued unbroken, and to-day they are supplying 
dyers and manufacturers of America with a large proportion of their very 
extensive requirements of Vat colours. There is a complete interchange of 
information and experience. This has brought advantages to both, and the 
association has been one of ever-increasing co-operation and cordiality. 

But my visit to America, which lasted some three months, had 
another result which turned out to ])e of far-reaching importance to our 
enterprise, and which I must relate as brielly as I can. By the end of 
IQ19, it was evident that our d>'es venture was to be no passing phase and 
we had already taken an important step towards its establishment on a per- 
manent basis. This step, I slnmld like to record, was taken shortly after, and as 
a direct result of a speech by the President of tiie Board of Trade, Sir 
Albert Stanley, now Lord Ashfield. In this speech he had explained the 
Government policy, whereby there would be a certain regulation in the impor- 
tation of dyestuffs for ten years after the War. Certain grants-in-aid would 
be given towards research, and also towards construction of plant for colours 
U(.)t yet made in sufficient quantities in this country. 

Up to this date all our dyes activities had been carried on in buildings adapted 
ur erected within our textile area, and these were proving quite inadeciuatc to 
cope with the demands now being made upon us. We decided that 
future developments should be on fresh fields — near the sea for effluent, and 
where we could have ample supply of suitable water and good transport 
facilities. Ultimately Grangemouth was chosen as fulfilling these conditions. 
There we got a site with an option on eighty acres, and we then became Scottish 
Dyes Limited, At this juncture we invited the financial co-operation of one 
outside party, a gentleman already interested in chemicals and thoroughly 
conversant with all the risks that might attach to a new dye industry in this 
country. At a later stage a few of the larger colour users and suppliers of 
chemicals also became financially interested in our undertaking. The 
constmetion of this new place was going ahead while I was in America at the 
end of 1919 and the beginning of 1920. We were laying plans for the 
manufacture of anthra-quinone dyestuffs on a big scale. 

But one factor had often worried us, and now became more acute in view 
of these extensions, namely, the supply of anthracene, which was the basis 
of all our operations. This hydro-carbon forms a very small fraction of the 
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coal-tar, and very few distillers would trouble to extract it, with 

that any industry dependent on anthracene was at the mercy of a J 

Even in our short experience we had had difficulties about supplie 

several occasions we had had to pay exorbitant prices. It was obvious that if ‘ 

another source could be found for our necessary raw material, we should be 

on a much sounder footing for large operations. 

It came to our knowledge that a new process had recently been 
discovered in America for the production of Plithalic Anhydride from naphtha- 
lene by an air oxidation proce.ss. We had been aware that the production 
of anthraquinone from Plithalic Anhydride was an alternative source of siipph 
for our starting material, but the cost of Plithalic Anhydride by any pnwioas 
process had seemed to shut the door to this avenue*. It struck us, however, 
that by this new air yirocess the cost must be so low that it might bring the 
process within the field of possibility. So it was one of my other missions 
on this visit to .America to investigate this process, and to see whether the 
('oiiditions were such that it might solve tor us this outstanding trouble of 
anthracene sup])ly. For it was obvious that if we could switch over from 
anthracene* as our liasic material to naphthalene, w(* should be on absolutely 
saf(* ground. Not only is naphthalene much lower in jirice, but the supply 
is practically unlimited, representing as it does a fraction in the coal-tar some 
1 5 to 20 times the volume of anthraceiK*. And it is isolated by practically every 
tar distiller. It was worth any effort to (‘liable us to realise a condition of 
this kind, l^ut would it be possible for us to accpiire the process ? 

1 must really refrain from entering on the story of that deal in America for 
the Hriti.sh rights of this new process for the manufacture of plithalic anhydride. 
If I ever write a romance, 1 think I shall call it by that sw('et name! 
Suffice it to say that when I recrossed the Atlantic, it was with this “ ugly 
duckling ” as part of my baggage. For when I presented it to our boys in 
the home yard and told them the cost, their congratulations, or their words of 
w(‘lcome were, I am afraid, not too effusive ! 

Other things were happening in the dye trade just then that made the 
advent of expensive '‘ugly ducklings’' not too auspicious. I iiKuitioned a 
short time ago that we had launched on our bigger scheme of dye-making on 
the basis of the Government promise to restrict the import of dyes for ten years, 
riiis declaration of prohibition was given under an Act of 1876, whereby the 
King had power to prohibit the importation of arms, ammunition, gunpowder, 
or any other goods. The Government relied on the words “any other goods “ to 
enable them to exclude chemicals and d5^estuffs. In August, 1919, this restriction 
was contested by a firm who wished to import certain chemicals, and the court, 
by what was called the Sankey judgment, held that the words “ any other 
goods “ in that connection did not refer to chemicals or dyes, and that the 
Fiovernment had no power to prohibit the importation of these materials. 
As a result, there followed a full year in which users were free to import all the 
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dyestuffs they wanted. At the same time the Government saw fit to take 
as part of their reparation payments from Germany huge quantities of dyestuffs. 
So that during the year 1920 and into 1921 it is claimed that dyestuffs to the 
value of something like 3^7,000,000 were arranged for import to this country. 
At the same time the Indian market, which had formerly been considered 
closed to German dyes, was made free to that country, with the result 
that large contracts which had been given to dye-makers in this country, 
ourselves included, were immediately repudiated. On the heels of this came 
what was known as the slump in trade, when demands for goods of all kinds 
seemed to stop in a single night. That combination of events made very 
melancholy times for the dye-makers here who had erected or were just 
erecting plants to supply the total needs of the country and the Empire. It 
was a cold draught indeed, two years of a bitterer wind than one ever wants to 
know again. 

But this hiatus, like adversity, was not withf)ut its uses. If our chemists 
were not needed for production, they could research ; they could improve and 
revise many existing processes, and they could venture out on new fields. 
So in these two adverse years, though we drew in our horns in many ways, we 
did not dispense with the services of a single chemist. Indeed, it was a time of 
precious research, which bore much good fruit, as you will see. 

Among other things, it gave time for our chemists to make better 
acquaintance with the ways of the little “ ugly duckling which I had thrown 
among them so unexpectedly. Like others, it had passed through a hazardous 
time enough. It seemed to contract certain foreign troubles as weU as some 
home maladies, but at length it developed some quite unexpected feathers, 
and was soon to become the pet bird of the flock. Our chemists discovered 
that these beautiful long white crystals of phthalic anhydride were capable 
of flights which they had never anticipated. We had certainly expected them to 
bring us anthraquinone from naphthalene that would make us at least inde- 
pendent of the more limited anthracene, and perhaps at a lower price. This 
was soon accomplished, but our chemists found that not only could they get 
an anthraquinone of the requisite purity much more easily, but that it offered 
a ready avenue to new and important derivatives of anthraquinone without 
the necessity of passing through the anthraquinone stage — the white wings 
of the phthalic made possible the flight, free of that island altogether. 

As you chemists may know, a simple transformation involving phthalic 
anhydride consists of the production of benzoyl-benzoic acid from it by con- 
densation with benzene. Benzoyl-benzoic acid is simply anthraquinone with an 
extra molecule of water added to it, thereby leaving one of the links open 
between the two outside rings of the molecule. When this ring is closed by 
extracting the water with an agent such as sulphuric acid, anthraquinone is 
formed. But in most of our operations for which anthraquinone is needed 
it is not necessary to isolate the anthraquinone. The benzoyl-benzoic 
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acid acts as a raw material, and can be directly converted into any inter- 
mediate for which anthraqninone was formerly used. The application of this 
discovery by our chemists as a new use of phthalic anhydride is of far-reaching 
importance in the realm of anthraqninone dyc-making, and is the subject of 
several Scottish Dyes patents. It now permeates practically all branches 
of our many processes, and has enabled these anthraquinone derivatives to be 
made with a degree of purity and at a price that was unattainable from the 
old process from anthracene. Indeedit may be looked upon as a revolution 
in that section of dye-making. 

One outstanding result of this process, and one that could never have been 
attained otherwise, is that it has enabled Scottish Dyes to make and put on the 
market a Vat Blue colouring matter which is without question the fastest blue 
on the market. What is more, it is the fastest blue that has been made 
anywhere at any time, ancient or modern — a very big claim to make ! It 
has only been on the market some three years, and it will give you some idea of 
its recognition by the users of dyes if I tell you that of this one blue we now 
make more tons a year than the total imports of all Vat colours put together 
before the War. That I look upon as oik' of the greatest achievements of Dr. 
Thomas and his staff of research chemists, done largely during the slackness 
created by the dump ” and “ slump ’ ’ period — but, as I modestly remind them, 
something they could never have done but for the advent of my not-too-welcome 
“ ugly duckling,'’ the phthalic anhydride. 

Our duckling " is only at the beginning of its hatching. The latest 
product from it is Alizarine Red (Turkey Red) by a new process from para- 
chlor-benzoyl-benzoic acid, a derivative of phthalic anhydride. This red is the 
purest of its type that has yet been made, and a plant for its production of 
about 20 tons a week is no\v in operation. Another product about to be 
marketed is benzoic acid of a very high purity. Phthalic anhydride is 
also beginning to be used in this country for the manufacture of 
condensation resins for electrical work, and its uses in other directions keep 
ever on the increase. We are now making many tons a week of this beautiful 
crystal phthalic anhydride for our own use and for general sale, and the plant is 
about to be doubled. 

I must now refer to another product whose growth was specially nu?*tured 
during that adverse year till it ripened and fell into our harvest basket to 
brighten an otherwise gloomy autumn. I refer to Caledon Jade Green, a 
product by which Scottish Dyes has become better known perhaps than by 
anything else we have done. But that was not the result of a day or a year. 
As users before the War, we always felt much the want of a green of pure quality 
for our Sundour goods. Early in the days of our dye-making, and as soon 
as we had research chemists of our own, I determined that we should have a hunt 
for such a green. It was one of the obvious blanks of the Vat palette, for we 
had pure blue, yellow, purple and red, and I somehow felt that somewhere 
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amid that maze of compounds a green, such as was wanted, was lying buried. 
It was a vast field that had to be explored, and we knew it must be a long and 
tedious road. For (;vcr four years one or more of our chief chemists and 
assistants were engaged mainl}^ on this quest. Long jxTiods there wen' ot 
blank sterility, but ever and again little crops of verdure would give indications 
of something coming, only to be left behind again and the hunt restarted. 
At last, on the nth September, iqzo, the chemists ('ame triumphantly to me 
with the first few grammes of the beautiful green colour that has not changed 
since, and that has indeed made history for itself and lor Scottish Dyes. It was 
somewhat bluer in tone than one had ho])ed for, but a l)eautiful Jade, and it 
was there and then christened, and has (wer sinc(‘ l)een known as “ Cah'don 
Jade Green ” 

The jirovisional spc'cification was tiled on 27th Ncn eiiilx'r, 1920 ; the 
complete patent was granted on 29th May, 1922, tlu* llritish number being 
i8t,jo 4, and the Jade Green Patents over the world niiinlx'r 22 in all. Britdly, 
it is produced by oxidising dibenzanthrone to tlu' hydroxy-derivative by 
means of manganese dioxide and sulphuric acid. I bis is then methylatetl 
with dimethyl sulphate to give the Caledon Jade (irt'en. Plant for its manu- 
facture was immediately erected both here and in Anu rica, and in a short tim<‘ 
it had made a place for itself second to n<me in th(' Vat rang(\ But why was 
it so important a colour that it should make such an iinnuxliate impression in 
the dye trade ? Because not only was it the onl>' pur(‘ green of the anthra- 
quinone Vats, but it was found to be the fastest all-round colour of the whole 
Vat series. 

We learned, shortly after it was on the market, that tlu‘ German dye-makers 
had adopted it in their laboratories as their new standard for all-round fastness 

-a tremendous honour to a new and foreign-made colour. Perhaps nc* achieve- 
ment up to that time had so convinced the Germans that British dye-makiTs 
were now a factor to be reckoned with. 

But this colour was patented in Germany, and they could nf)t produce it. 
What would happen we sometimes wondered ; for we knew that they could not 
ignore the advent of a colour so outstanding as that Jade Green. In due 
time diplomatic soundings came, and in their wake developments which 
may almost be called historic. For these negotiations led to our being 
visited in the North by three of the chiefs of the Badische Company of 
Ludwigshafen to discuss terms for the production by them in Germany of 
our Caledon Jade Green. 

That was on the 3rd July, 1925. I am frank in saying that we took the visit 
as a great compliment. It was the first time that I know of in at least half a 
century that representatives of a German company had come to Britain 
on such an errand. They were not easy negotiators, but we had a most 
friendly meeting, and at last the conditions were adjusted to the satisfaction of 
all parties. And now comes the sequel to the incident which I gave you 



April 12, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 565 


in the first part of my story. You must remember that these three 
gentlemen were from the same company as I had visited in the autumn of 
1913. When everything had been properly adjusted and documents signed, 
and we were indulging in more easy talk, I recalled to my friends in a bantering 
way the occurrence I have already mentioned to yon, and Dr, Bohn’s jocular 
suggestion of placing my bust in the vacant niche in their Hall of Honour. 

What about that bust now? ” 1 chaffedthem. '' Surely the Jade Green deserves 
the honour.” Their spokesman looked at me somewhat seriously, ” Bust ! ” 
said he, ” do you know, Mr. Morton, when we read 3^our specification for that 
Jade Green wo wTre so wild at having failed to discover it ourselves that we could 
have ‘ kilt ’ you.” They were most complimentary all the same, and in 
order to be quite fair on our side, 1 want to relate here that the collaboration 
with that company over this colour led to a suggestion on their part for an 
improvement in one of the stages of manufacture that has enabled us to produce 
it at considerably less cost, and has given the colour a mucli wider field of 
usefulness. In this both parties have benefited. As to the importance of 
tlui colour, I think it will not be questioned if I make the statement that it is 
the most outstanding discovery in the dv<* trade since the introduction of the 
first Vat dye-stuffs a quarter of a ciiitur\’ ago. For this Jade Green is the 
fastest green made anywhere to-da}’. It is perhaps the fastest colour made 
anjT^^here. It has been on the market onh’ a few years, and though I have 
not quite full data to vevily it, I am going to venture the statement that of this 
Jade Green there is a bigger tonnage being made in the present year, between 
here, America and ( Germany, than the total tonnage of all the Vat colours put 
together in the year before the War. And the research and discovery of that 
epoch-making colour was all done in the little laboratories at Carlisle. 

1 feel that you must have had more than enough of the details of a dye 
works. Before closing the catalogue, howe\xT, 1 just want to refer to one other 
phase because I know it is one that is sure to loom large in the future. For 
the most part my remarks have made reference to Vat colours, and in one’s 
mind one always considers them in their relation or application to cotton or 
vegetable fibres only. This is owing to the fact that, except in a few cases, the 
amount of caustic soda necessary for the dyeing of these Vats makes them 
inapplicable to wool or natural silk, as the caustic destroys or tenders the 
fibres to a very great extent. 

It has always been a dream of the manufacturer to get the use of 
these fast colours for wool and natural silk, and the trade has 
been waiting in expectancy for its realisation ever since the introduction 
of the Vat colours. In our textile laboratories we have spent much labour 
and research over this problem for several years. It was obvious that if these 
Vat dyestuffs could be got soluble in water, and could thereby be applied 
direct to the fibre without vatting in an alkaline bath, the desired end would 
be attained. This is a research which I caused to be instituted in our textile dye 
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laboratories some years ago. In August, 1924, we were at last successful 
in finding a suitable process for rendering these anthraquiiione Vat dyestuffs 
soluble in water. This process was at once handed over to Scottish Dyes to 
develop on a manufacturing basis. In January, 1925, we issued from our 
works at Grangemouth Caledon Jade (ireen in a soluble form as the first of 
what we called the “ Soledon Dyestuffs." This was thc‘ first anthraquinone 
Vat dyestuff to be put on the market by an}^ firm in a soluble form. A few 
months previously a Swiss firm had put indigo on the market in a solubk^ 
form under the name of Indigosol, but it was by a different process of 
manufacture. They have confined their commercial activities so far, with 
peihaps one exception, to the production of soluble Indigoids or closely 
related compounds. 

This j^rocC'S of converting vat dye -tuffs into their ‘*olnble sulpJiuric acid 
ester deriv atives is a development that is now going on at vSeottish Dyes in a 
vigorous way, and that has very great potentialities. It is a problem, so far as 
anthra-quinone Vats are concerned, that has been lying to be solved for many 
years. I am sure that in times to come it will be one of the main claims to 
distinction attaching to the chemists of this country in this age— that the 
long-looked-for solution has come from the chemists of these two British 
concerns — Morton Suridour Fabrics and Scottish Dyes. It i s difficult to prophecy , 
but I do not think 1 shall be far from the mark if I hazard the statement that 
in ten years' time all the so-called Fast Vat colours will be used mainly in 
this soluble form on cotton and other vegetable fibres as well as on wool and 
natural silk. I shall be much surprised also if they are not all, or nearly all, 
made by the new and simple process developed and fully patented in all 
countries by our two companies. 

I want to record here the splendid support given to all this work from its 
very inception by the chemists and engineers of the concern. They began as 
a very small band indeed, but they were loyal to the venture, and those who 
were there at the first, some fourteen years ago, are there to-day. We have 
not had cause to dispense with the services of a single chemist through all 
those years, nor has one left us, though several tempting offers have come 
their way. It may be interesting to relate that we have not at any time 
engaged, nor have we now in our employ, a single chemist who had previous 
experience in dye-making. They ha\ e been a band of ever-increasing strength,, 
working in the friendliest co-operation and loyalty under Dr. Thomas, their head. 
We have had to mourn the loss through death of two young chemists, one of them, 
A, H. Davies, a scientist of great ability and promise. Wc have been lucky 
during most of these years in the official co-operation of Sir William Pope, of 
Cambridge University, whom we look upon as the father of our team, while 
for an even longer period we have had the countenance and constant interest 
and encouragement of Professor Armstrong, our chairman to-night, whom 
we may call the grandfather of the family. His visits, of a purely friendly 
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interest, in the early days were a source of great help and inspiration, which 
T should wish to put on record. 

In these more recent days we have all been adopted and have become part 
of a much larger family, for we were considered worthy of being included in 
the group which now forms the great Imperial Chemical Industries. ^Mlile 
we continue our own activities and carry on along the old lines, we bask in the 
beneficence of the big cliemical sun, and I see no reason why under it we should 
not produce fruits morc^ precious and plentiful than ever in the past. For 
research is made more })ossible, and, what is most important, the fruits of 
research are capable of immediate realisation by reason of that great Bank 
on the River Thamas 

In closing tlie first part of my story I told you how the threads of our web 
liad suddenly b(*en sna])ped, and how the second part would tell of the gathering 
up of those broken ends, thi ir piecing together and the starting of our new web. 
Tli<‘ work involved in all this process has kept us so busy and so absorbed 
that one has scarcely had time to look at this new web, now that it is in full 
swing again. Had it not been for the kindly insistence of friends, I question 
if one would ever have taken the leisure to sit down and look at it all in the 
way that the preparation of this j>aper has entailed. When one compares 
th(^ nt*w with the old, 1 am sure you wall agree that we have now a w'cb whose 
thn'ads have in them a strength and an interest incomparably greater than 
anvthing they evcT had before. Every colour we use now speaks and lives 
and is full of the intensest new meaning. For instead of colour being only a 
blank page to us, it is now’ filled with a story of supreme interest, of long, 
arduous research, of high pressures and high temperatures, things attempted 
and done, telling also of things yet to do that are full of hope and adventure, 
which, after all, is real life. 

I only hope that in wdiat 1 have said 1 may not have given the feeling of too 
much self-satisfaction in our accomplishments, llicre has been in certain 
f I Harters some* adverse (Titicism of the slow progress being made by dye-makers 
in this country, e.specially, as it happens, in relation to Vat dyes ; and some of the 
statements 1 have made 1 have thought perliaps overdue in reply to such 
criticism. But 1 can assure you that w'C are only too aw’are ol the minor part 
wx‘ play in the great field of chemistry and even of dye-making. W hat we have 
learned and what we havi' done hav^e only taught us how marx’ellous are the 
w^onders of the now’ world to wdiich we have been introduced, and of wdiich 
wx! have touched only the margin. And among the things it has enabled us 
to appreciate the more is tlie gigantic wx)rk represented by the growth of 
syntlictic dye-making in (icrmany in the past fifty years. Only ignorance 
would try to belittle what has been accomplished by the chemists of that 
country during those past decades. If you young chemists want to be enthused 
and to get inspiration for your work, read the story of the inception and 
development of synthetic indigo as told by Dr. Brunck in his historic speech 
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at the opening of Hoffman House, in Berlin, in 1900. It tells a story of initiative,, 
skill, and indomitable perseverance against obstacles, for a period of eighteen 
years, that are worthy of a great epic. No one must ever deny them the 
honour due to that great work and others like it. But we must never forget, 
and the Germans always graciously acknowledge it, that they got the scent 
of all this trail from the young man Perkin of this country, who kept it valiantly 
for many years. We lost that trail some fifty years ago, but in the upheavals 
of these recent times our senses have again been quickened, and we have, I 
hope, caught up that trail again. This is all I should want to claim from the 
recounting of such incidents as I have given you and they could be multiplied 
from other works. Wc arc again in the field, and it is for you young ones to 
keep keen of scent. See that you prove good sportsmen and that the trail be 
never again lost. 


DISCUSSION. 

Ihe Chaikman, in opening the discussion, said Hktc was iu> one, probahK . 
to whom Mr. Morton's lecture could have the significanci' that it had to himself. 
The man from whom all those blessings flow, Hofmann, had b(‘cn Ins first mast<‘i* 
in chemistry. It was Hofmann who, in 1843, had made the discovery that IIh* 
reduction product of the nitrobenzene prepared from 1^'araday's benzene (1823) 
by Mitscherlich in 1834, made by Zinin in 1841, was I0 be idi‘ntili(‘d with Fritsche’s 
aniline, also first obtained in 1841, by distilling Jndigo (l^irluguese anil) with potash. 
Hofmann had exploited aniline with a marvellousenthusiasni, skill and thoroughness, 
fie (the Chairman) had told the story at length in his contribution to the Hofmann 
Memorial Lecture before the Chemical Society. Hofmann, d slioiild be noted, 
had set Perkin to work on anthracene. 

In 1809 ho (the Chairman) had worked in tlH‘ L( i])/ig laboratory alongside 
Graebe, then a Privat-docent. In collaboration with Liebermann, Graelie had then 
but recently established the relationship of alizarin with anthraquinone. He 
recollected (rratdx coming to England to negotiate w ith P(*rkin over the Alizarin 
patent. On his return to England in 1870, Perkin liad Ixaax om* of the chemists 
with whom lie was at once intimate and he had had tlie privilege of becoming his 
colleague, as junior Secretary' of the ('hemical Society, in 1875. Perkin had laid 
the foundation stone of the dye-stuff iudustry^ by bis di.scoverv in 1856 of Mauve, 
wdiich he began to manufacture at Greenford (^n^cn in 1837. He (the Chairman) 
had known all the chief actors in the great colour drama ; a more brilliant intellectual 
band could not be. Beginning work in the year in which, through Kekule's inspired 
genius, benzene became a living soul, he could overlook an astounding field of 
discovery. The romance of the story was beyond w orris one almost transccnrling 
imagination. Moreover, it was all absolute solid fact registered in terms of most 
wonderful colour, capped by Jade Green. If Mr. Morton had been true to his 
colours, he would have appeared in Jade Green that night, instead of in a dull 
black suit. The world strutted in colour but had no understanding of the work. 
Chemists w'ere a small class apart, content with the content of true achievement, 
which was ever flic best rew-ard, above and apart from any praise or payment. 
Mr. Morton liacl a rich reward, he felt sure, in the knowledge of his brilliant success, 
in addition to the material ways in which the world was showing approval of his 
work. No man had better reason to be proud of his success ; he had won it because 
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h(‘ Jiad been qualified for tlie work and with calculated m(‘aiis “ Dour,” howev(‘r 
it was pronounced.* was a word associated with the Scot. iVople wore told it 
meant ” stubborn,” or ” hard to move.” In Mr. Morton’s case it had meant 
” hard at the attack.” 1'hroughout his career he had gone' steadily forward, always 
improving. His sncc<‘ss m the chemical field recalled that of Perkin. Perkin was 
always vaunted as the diseo\er<'r of the first artificial dye-.stutf, Mauve. The 
discovery w'as she(‘r arri(](*nt ; there was nothing in it. Perkin's greatness lay in 
recognising his opportunity and entering upon the astounding task ol founding 
an industry when a yoiitli ol only nineteen ; his great nt^.ss lav still more in succeeding. 
K.iw materials had had to be iound ICvery operation had been new - at least on 
the scale on wliicli he had be(‘n called to work. Special plant had had to be designed 
and constructed for (‘acli j>rocess I'hen^ must hav(‘ been something of the prophet 
m Perkin in thosr* early d.ivs to have led hi.s father to put his means into the boy’^ 
t'literprise and his brotluT to become his ])artiier and look aflei the bnsin(‘ss sid(‘ 
H(' (the (Chairman) would show tli(‘ audience thi‘ pictures of lather and sons a 
wonderful trium\irat(‘. Perkin had led tlu‘ world into fields of loveliness undn'ainr 
ol before his time but he had made only a modest < oininercial success of his beautiful 
lonndling ainl iD Jar more st<ilw'art, light hist. pigmenlarv relatives. He w'as 
too narrowly (‘diuated, too inexperienc(‘d in the world, he had no helptas; he 
la<'ked tlu' vision to dcwelop and expand his business to the extent netes.sary to 
meet the growing competition. He had .stolen a march on (iraebe but (jlerman 

< ommercial'Scirmtifu' solidarity was t‘ventnally too much for him. His ndireinent 
from the field had also higher rea.sons. H(' wms no mere maker of good.s He was 
.111 artist in inanv v\av^ a musician ; he eonld wndd the bru.sh ; he was a bit of 
a laiculhis in earl\ da\^ the t<‘ndent'v was Jar more marked in his jovial anti 
inon* worldly brolh(‘r : he Wiis onlv led bv his piety to become a vegetarian and 
.distainer in latta* life , he liad wonderful lingtTs, which he itched to put to further 
creative use. .Aboxi* all. the holy fire ol original genius burnt wilhm him, so he 
withdrew to his labor.itor> .uid l>ecain(‘ tin* plnsical chemist of high degree, tin 
<‘xainple for all tiuu' d luMV Wtis more than something of the prophet in Mr. Morton, 
lit' looked the part oiu‘ tonld imagint' him ])re<iching a gospel in »i Scotch kirk. 
He had nitigic jiersonahty, the powder of attracting di.sciples who remained not 
nier(‘ly his fVlhwv worktas but out* with himsidf in a passionate determination to 

< .irry their mission to success. His ha<l been a more ditficull task th.in Perkin’s 
n<‘ liad been calletl on to do more difficult things at a, time w hen everything was 
diffnailt. Still, he had an org.imsation at his commantl and faithful assistants. 

1 h' too, W'as full of wat fliat he had business ability was clear; he also had 
complete technical command of the textile and dyeing industry. He w'ould not 
say that Mr. Morton understood dye-stult making technically he did not suppose 
he could answ'er a <juestiou in an examination -but he was in complete sympathy 
with its problems, its methods and its di!ficulti(*s. Obviously, too, he had the 
rt'search spirit within him his study ol fading wxis pr(K)f. Tn addition, he was a 
man of high artistic feeling and culture. He had scoured the world in .search ()f 
colour patterns. If oik* wi'nt to bis museum in Carlisle one would see a wonderful 
iollection. He would now pay Mr. Morton his highest compliment. Nothing had 
struck him (the ('hainnan] more iis a youth, when a student in Leipzig, than the 
cultured intelligence (largely derived from the Unixersity) of the German business 
man. He had had the entry to several houses there. He had met xvith nothing 

the kind on his return to h'ngland and had rarely met wdth it here in the interval, 

‘“'ro me it i.s "dower” -having always at the back of my headthc German verb dauern, 
Jo last, which must be at its root. 1 prefer to render it as " lasting, steadfast, trustworthy.” 
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except in houses like that of the late Dr, Mond. Dr. Mond had made his industry 
a great success. German industry had always been in the hands of technically 
qualified directorates. We had too often courted aristocratic failure. The Dyestufi 
industry had been a failure in this country from the time of Perkin up to the war, 
because it was never in the hands of business men of sufficient intellectual calibre, 
culture and sympathy. We should hold our fair share of the industry only so long 
as such men had charge of its ways and means. Chemists might come, chemists 
Haight go — they were indispensable — ^but a wide charity- jnust also be operative 
to make an industry succeed. 

He had felt it a great privilege during the past dozc^n years to have had Mr. 
Morton as a friend ; to him he had been an intensely interesting study. To chemists 
he brought a lesson of the greatest consequence. They might have played their 
part at any time. Some had long held that English failure to maintain an organic 
chemical industry had been due to lack of leadership on the commercial side -to 
lack of intelligence in oiir business men. Mr. Mortoii had proved that to demons- 
tration but in so doing he had given a warning. He had developed only a section 
of the industry. The larger section had been encouraged into a passing prosperity 
by entirely artificial means. No mere combine would sustain it. Complete and 
undivided technical efficiency of management alone would secure its continued 
success. For chemists it was an anxious time : they were accustomed to weigh 
and measure and were not without ability to read e\ en a commercial barometer. 

Mr. H. T. Tizard, C.B., F.R.S. (Permanent Secretary. Department of Scientific 
and Industrial Research) said he need hardly tell the Chairman, at any nite, that 
personally he knew nothing whatevc^r about the subject. He had attended the 
meeting because of his general interest in the matter, and also because the vciy 
high reputation of the lecturer had even reached one, in the person of himself, 
who knew very little about organic chemistry. All he could say. after having 
listened to the lecture, was that not one minute of one's time had been wasted, 
Mr. Morton had given a magnificent record of one of the greatest achievements of 
modern times. He could not help feeling that if the country liad a few more like* 
him the depression which was so apparent toda\' would not he there. He had 
happened to note one or two remarks of Mr. Morton as he had been delivering his 
lecture, and he did not think he could do better than re]>eat them. The first, which 
had a bearing on the recent remarks of H.R.H. the Prince of Wales, was Our 
firm had behind it a long-standing reputation for reliable goods. . . . Jt was at 
this time 1 made an exhaustive tour personally among our customers." The next 
quotation he desired to make- -and one which he would like' to see written up 
everywhere- -was, " I was adverse then to inviting outside capital for a kind of 
business that had so many risks, and which even now might only be temporary. ’ ' 
Finally, and the greatest quotation of all, and one which framed everyone's respect 
and admiration, because it showed the lecturer's courage and long-sightedness : 
" If our chemists were not needed for production they could research, so in these 
adverse years, though we drew in our horns in many ways, we did not 
dispen.se with the services of a single chemist." He thouglit he need say no more, 
because nothing he could say could really enhance Mr. Morton's reputation. Me 
could only conclude by saying how glad all those who had the interests of the 
country at heart must be that Mr. Morton had not sutfered through his courage, 
and through putting into his business all that he had to put in. 

Mr. G. 1 \ Baker, who is connected with tlie dye industry as applied to textile 
printing, said he had attended that night to pay his tribute of appreciatioii 
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to Mr. Morton, whom he had known for very many years, and whom, after having 
listened to the paper, he admired more than ever. It was a wonderful story which 
Mr. Morton had told. What an incentive it was to the young chemists of the 
present generation. His own days of energy had departed, but he desired to em- 
phasise what Mr. Morton had said — that before every young man there must be 
an ideal — something towards wliich be must aim ; an ideal such as Mr. Morton 
had had after seeing his goods in a window damaged through no fault of his own . 
He thought that the niche in the wall of that hall of honour which had been 
mentioned was still reserved for James Morton, and that his bust would be found 
there some day. Britons were proud of Mr. Morton ; he had forged tJie most 
important link in thechainof the dye industrv of this country since Perkin’s day. 
That in itselt was a great achievement. 

Mr. T. C. Dugdale remarked that it was well known generally that the pioneer 
work which had been done by Sundour had been eminently valuable all over the 
textile trade, Scottish dyes had saved the country during and after the war. 
From that point of view, had it not been for the lecturer, probably the country 
would have found itself very badly wrecked as far as fast colour was concerned, 
because it had been impossible to get any sound dyes from Germany, the Govern- 
ment having seen fit at one time to debar them entirely. It had been the fact 
that Scottish dyes had been originated by Mr. Morton which had saved the situation 
for all tc-xtile people. For that reason alone evei*y chemist and every artist who had 
any connection at all with the textile trade should be extremely grateful to Mr. 
Morton. The paper contained a history of the subject which it w^as well worth 
while everyone digesting at leisure. 

Mr. J. Guilfoyle Williams said he wxis engaged in a large departmental store 
in London and had been very inteiested in that part of the lecture dealing with 
fast dyes. Perhaps a few remarks from the consumer’s point of view might not 
be out of place. He found that the term “guaranteed fast dye” was used sometimes 
in a very loose sense either by the manufacturer, the buyer, or the wholesaler of 
the cloth. At least 15 per cent, of the samples which were submitted to him by 
the buyers of the organisation with wdiich he was concerned were not fast dyes ; 
a number of them W(;rc ordinary cotton dyes, and some of them were very fugitive. 
He thought there was need for education of the buyers and of the public concerning 
fast dyes. For instance, he had recently been told by a buyer that he did not 
really see much point in the Vat dyes, as he had been told on excellent authority 
(a traveller in fabrics) that Vat dyes were simply ordinary dyed fabrics which had 
been washed until no more colour came out. 

The Chairman, interrupting, said he did not think the meeting could enter 
into a general discussion of fast dyeing that evening. 

Mr. Henry G. Dowling said Mr. Morton had stated that those concerned in 
the matter must study the science of selling. That was an echo of what the Prince 
of Wales had said that week. Mr, Morton certainly seemed to be a prophet with 
a message. The story of the adoption of the trade mark had been most interesting. 
It showed the value of a good trade mark and a good slogan in business. He 
himself also desired to emphasise the importance of personal contact with customers. 
If principals-of businesses would get into direct contact with some of their customers 
and endeavour to get to know the requirements of their customers it would be 
better for trade generally. Another point in the lecture which had interested him 
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wMS that which referre<l to the value of science schools. He was certain that was 
a [)oint w'liich appealed to the Royal StKiety of Arts — which w^as a Society for the 
promotion of arts and commerce. Another very great point was the value of 
idealism in business. Mr. Morton had had an ideal, and to a young man like himself 
that had appealed to him. Another matter from the political point of view w^as 
that of the value of safeguarding. He was not conversant with the chemical formuhe 
and processes invoh ed, but it was interesting to him to kmm^ that many of the 
names which wa're frecjuently ii.sed when discussing dye colours ow'cd their origin , 
to Mr. Morton’s woik. He also could not help feeling that Mr. Morton had bt‘en j 
somewhat inspired by that great man, William Morris, who, whatever he attempted. \ 
mastered, finding pl(*asurabh‘ delight in the hardest of work. Morris in.sist<‘d on \ 
his own complete absorption in his work. He also insisted that the materials 
which he employed should be sound and durable, and, he beli(‘ved, also maih^ his 
own dyes. As a young man he proud to have listened to tlu h*cture. Mr. 
Morton had referred to “ the beneficent trust.” Tt was a siiriwisc* to him that under 
a trust or combine individualism was still possible. 

Mk. M. Atktnsu.v Af)\M said lu' had listened with \ ery great interest to the 
lecture. Nothing but Mr. Mortcui’s indomitable dri\ing energy could have carried 
lam through his initial difficulties He had had the priv iU‘g(‘ ol \ isiting Mr. Morton’s 
works in Carlisle in 1915, and to have seen the Ix'ginning of the development ol 
Mr. Morton's dye production. .Vt that time he had been \ery much atraid for the 
successful accomplishment of the effort on which Mr. Morton had started, as it 
setaued so extraordinarily dilticult. He had w'atched Mr. Morton s (‘Itorts throughout 
the years, and had been more and mon* struck with liis vision, and his idealism, 
and with the powa^rful driving tmergy by whii li lie secured the accoinjilishment 
of his aims in face ol all obstacles. 

Dk. TiroM.vs Jonks .said tlu* hist speaker luul referred to the fact that he liad 
visited the Carlisle works in 1915, but he himself had had the prouder privilege 
of having visited the tomato house at IVnrith, and he n'tnembered quite distinctly 
the expo.sed cards of v arn. The ” Idodden Field ” was \ cry vivad before his mind’s 
eve now. It was quite true that Mr. Morton was a man of remarkable driving 
energy and of vision, and of all the other qualities with whicfi lie had been credited 
that night, but nothing had been said about Mrs. Mortr>n or the family, and wdiat 
they had had to endure, and he was almost inclined to ask tlie meeting to pass a 
vote of sympathy with Mrs. Morton and the family at having had to live with Mr. 
Morton “--or, rather, to have had to live without him! His first sight of Mr. 
Morton had been in a small room in which the Forty Club met in Glasgow^ he 
supposed about thirty years ago — and Mr. Morton had on tliat occasion been 
n‘ading a paper on William Morris. That might intends t one of the previous 
speakers who had referred to William IVIorris. Might he make one appeal to the 
Chairman ? Would he ask the chemist who liad been referred to several times 
during the lecture (Dr. Thomas) to stand up so that everybody might see him. 

(l-h*. Thomas .stood in hi.s place and w^as given a hearty reception by the meeting.) 

Mk W. K. Bkaumont said, as one who was particularly dealing wdth the selling 
of the lecturer’s goods, he would like to ask whether the new process of producing 
the dyes would make Sundour dye.s absolutely fadeless. He had had experience 
w ith guaranteed fabrics, and some of them had been returned to him as having 
fa<led. There were very few such occasions he would admit, but he would like 
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to know whether in the future the dye industry would produce absolutely 
guaranteed fadeless dyes, and whether that fadeless guarantee would extend for 
more than, say, two years, or if there was any limit to the lasting of Sundour dyes. 

Dr. Arthur Hopwood said the Chairman’s remarks with reference to Professor 
Perkin were quite exemplified in Mr. Morton also. Mr. Morton's father had been 
very similar indeed to Professor Perkin's father - a man of outstanding ability 
and a pioneer in many direction.s. The great fact which he had noticed about 
Mr. Morton was that he never allowed any difficulty, however big, to stand in his 
way. As a textile man he had been confronted with thc‘ difficulties of gcdding 
dyes during the War, and had reluctantly to switch over to the work of a chemist 
to make dyes himself by most complicated processes, and yet he had carried these 
out in a most remarkable manner. Another point not so well known was that 
Mr. Morton sent his workers to a School of Cliemistry m (Carlisle to receive their 
education there, and also paid their fees and wages whilst they attended tlie classes. 
Three other textile firms did the same in Carlisle, w hich w as a very fine exam])lr 
to the rest of the manufacturers in the countr\\ 

The ( hairman, in moving a \a)te of thanks to the letturer, said the lectnn^ 
would in a measure but only in a measure — help the wwld to understand wdiat 
had been done. The stoiy^ could not be told in a way to bring it fully home. It 
was apparently only at intervals that the people of the world got such men of 
genius as Mr. Morton coming up amongst them. To those present it must ha%e 
been a grc'cit pleasure to see a genius for once in their liv(*s. 

The vote of thanks was carried iinaiumously. 

The Lecturer, in acknowledging the vote, said thi* remarks wdiich had been 
made about him had been mucli too flattering. One spiraker had asked a veiy 
pointed question which he had better answer — about the fastness of the dyes. As 
he had said in the paper, in all his firm’s efforts to got fast colours they had ainH*<l 
at what was called practically fast dyes. The audience would have gathered that 
the effort he had made had been in the nature of a protest against something wdiicli 
had been entirely wrong. There had been something almost immoral in the things 
w'hich had been done, and his effort to get a new' standard of colour had been in 
the nature oi a protest. Ever since then his firm had been aiming step by step 
to get to a still higher point. They had got some colours that really might be called 
absolutely fast if they were properly dyed and properly handled ; but, as was well 
kiiowm, in the course of about a half a dozen processes w^here the human factor 
came in there was an opportunity of something going wrong. In all guaranteed 
goods one had to take account of the human factor which might have made a slip. 
In the early days of Sundour the firm had laid aside a sum out of profits against 
complaints which might come in ; but it had been found that the number of com- 
plaints had been so infinitesimal that that reserve had been abandoned altogether. 
They had found that by using the very best colours knovrn, and dyeing them in 
the best possible w^ay, the number of complaints had been really infinitesimal. 
He was certain that if dyers took the utmost advantage of what w^as now available, 
the trade would never have complaints on that score. It was the fact that some 
dyers took advantage of using less good materials, which made the bad impression. 

He would like, before he sat down, to say how very pleased he was that I’rofessor 
Armstrong had taken the chair. From the first occasion when he had visited him, in 
1915, Professor Armstrong had taken a profound interest in the development of 
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the work, aad had been an enormous stimulus to the young chemists of the firm. 
He would ask one or two of them out to lunch in order to t^ over things, and 
one could hardly realise how much that helped in the early stages of the work. 
He could not be too grateful for the very keen interest which Professor Armstrong 
had always taken in the matter, and he desired to close by asking the audience to 
pass a hearty vote of thanks to Professor Armstrong for presiding. 

The vote of thanks was carried unanimously, and the meeting terminated. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

.Monp^w, April 15. llloctnoa^ Engineers, Institution of, 
Savoj' Plaoe, W.C. 7 Iiilormd Mootinp:. 

At the University, Jjverpool. 7 p.m. Annual 
(ieneral Meeting. 

At the University, Edmund Streel, Binrunghani 
7 p.m. The Hon. Sir Charles A. l^arsons and Mr. 
E Rosen, ** Direct Generation of Alternating Current 
at High Voltages." 

(ieographical Stjciety, at the /Eolian Hall, New Bond 
Street, W. h.30 p.m. 

April 16.. East In<ha AssociuUon, at Caxtou 
Hall, Westminster, S.W 4.W p.m. tolonel Sir 
T. Carey Evans, “ Health Ihrogress in India." 
Statistical Socictv, at the Royal Socilty of Arts, 
.Adclphi, W.C. 5.15 p.m. Prof. C. Bresriani-Turroni, 
" The Movement of Wages in (Germany during the 
Depreciation ol the Mark and alter Stabilisation 
<1920-28)." 

lrans|X)rt, Institute of, at the Institution of Electrical 
Engineers, Savoy Place, W.C. 5.45 p.m. Mr. R. 
liell, “ Transport Developments in 
\t the Queen’s Hotel, Birnunghain. 0 p.m. Annual 
General Meeting. 

ANlo-sesday, .April 17.. Civil Engineers, Institution of, 
r,n-at (ieorge Street, S.W, 6 p.m Mr. K. 'I*. Painton, 
" Problems involved in the liesign of Overland 
Iransmission Lines." 

r.lectrical Engineers, Institution of, at the Royal 
Victoria Hotel, Sheffield. 7.30 p.m. ^lr. F. H. 
Ro.sencrants, " Practice and Pr(»gress in Combustion 
of Coal as Applied to Steam Generation." 

.At the Cleveland Technical Institute, Middlesbrough. 
7 p.m. Annual General Meeting, 

Food Education Soeietv, 29, Gordon Square, W.C. 

3 p.m. M^. C. E. Hecbt, " Aids to Fitness." 

.Metals, Institute of, at 'Ihoinas* CafC, Swansea. 7 p.m. 
Annual General Meeting, 

.Meteorological Society, 49, Cromwell Road, S.W. 
5 p.m. I. The late W. H. Dines and L H. G. 
1 Hnes, " Monthly mean values of Radiation from 
various parts of the Sky at Benson, Oxfordshire " 
(Vol. 2, No. 11). a. Mr. L. H. G. Dines, “An Analysis 
of the Changes of Temperature with Height in the 


Stratosphere oxer the Biitisb Isles " (Vol, 2, .Nu. 18). 
3, Mr H. A Hunt, “ A Basis for St'asonal }*'orecastmg 
in .Australia." ^ 

Microsxcopical Society. 20, Hanover .S(|uaro, W. 7.3P 
p in. I. 1‘rofessor Dr. L. Ghosh, " 1 wo New Suctona 
from St'vxer Water." Messrs. 1* 1. J-i, H. S. I). 
Garven, and R. Ilox^ard Mole. “The Microsiiopic 
Anatomy ot the Vascular System of the Dog’s Si^leen." 
3. Mr. 1). S. Sgenee, “ A Method of Finding the 
Refractive indev of a Drop of Mounting Medium" 
United Service Institution, WhiteliiiU, S.W. 3,30 p.m. 
it-Commdi. J. I. C; Irving, “ Corund aad the 
FaUvluiids " 

Tiiuksday, April iS .Aeronautical .Societv, at the 
Royal Sixiptv op Arts, Adelphi, W.C. 0.30 pm. 
Colonel V. ('. Kichinond, “ Rioi." 

Antiquanrs Society rit, Burlnglon House, WC i m 
Automobile Engineers, institution of, at the Technical 
Institute, Guildford. 7 p.m. Mr. H, W, Htt, 
“ C entral lubrication of C htissis Hearmgs." 

Electrical fvngineiTS, Institution of, Savoy Place, W'.C 
0 p.m. Mr. K. A C^hattock, “ The Modem Use of 
JHilverised Fuel in Powei Stations." 

At Trinity College, Dublin. 7.45 p.m. Mr. J. J). 
Fergusrm, " Eiectiic Time Signalling " 

Liimcan Society, Burlington House, vV 5 p.in. 
Mechanical F'ngineers, Institution of, at Halifax 
(l 4S p.m. Mr. J. (». Stirk, “ Modem Machine Tools." 
Mining and Metallurgy, institution of, at Burlington 
House, W' 5.30 p.m. 

Frii>ay, April io,.]iiiuor Institution of F'ngmeerb, 39, 
Victoria Street, S.W. 7.,’. ^ p.m. Lt.-Colooel J. T. C. 
Moore-Bra ha/on, “ Karlx .Aviation," 

Dyers and (.olourists, Saiety of, at Milton Hall. 

Manchester. 7.30 p.m. Annual Meeting. 

London Societ), at the Roy'al Socimy of Arts, 
.Adelphi, W C. 5 p.m. The Right Hon. Sir WiUiaiu 
Bull, “ i.cnnlon and the Channel Tunnel." 

Mechanical Engineers, Institution of, Storey's Gate, 
S.W. 6 p.m. Mr. W. Rcav^cll, “ Kevs and Key ways." 
Physical Society, at the Imperial College of Science 
and Teclmology, South Kensington, S.W. 5 p.m. 
Prof. P. \\\ Bridgman, “ The Properties of the 
Elements under High Pressures." (Guthrie Lecture.) 
Royal Institution, 21, Albemarle Street, W. 9 p.m. 
Professor Owen T. Jones, “ The History of the Grand 
Can von, Yellowstone National Paik." 
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NOTICES. 

NEXT WEEK. 

April at S j).iiL (Aklred Lcclurr.') Sir M. Di.nison Ross 

< .I.R., Ph.D., I^rolVs^or of IVrsian and Director of tlu* School oi Oriental 
Studii's, rnivorsitN' of London, “ Nonridic Movements in Asia.” (Lecture^ T). 

\\'m)\hsi)AV. Aprii 24th, at S ]).m. (Ordinary Mivtinj^.) [.vnion Fi f: k hf r, 
L.A. (of th(‘ British l-Jroadcastiiif: t'orporation), “ Recent ])eveloj)nR‘nts in 
L.ducationaJ Broadiasting.” PRoi ls^^or T. Pf.rc y Ni \ \, ^I.A , Litt.lL, 

will pr(*<idr. 


COUNCIL. 

A in(M‘tinf^ of tlu* ('oiiiicil was held on Monday, Ajnil (Sth. Present : 
Sir (i{*orije Sutton, lU., in the Lhair ; Sir ( haiies H. Armstrong ; Lord Askwith, 

K. (ML. K.(\. 1 ).(\L. : Mr. Llewelyn H. Atkinson, M.LK.K. , ^ir Lharles 
'^tnart P)avlev, (LL.LIL, K.(\S.I. ; <'a])tain Sir Arthur Clarke*, K.B.L. ; Mr, 
Peter MacIntyre Evans, M.A., LL.T). ; Sir lulward (Liit, KA'.S.L, C.I.E. ; 
Sir Al(‘\ander (dbl), (LB.IC, C.B. ; Sir Rohert ;\l)l ott Hadlield, Bt., D.Sc., 
I'.R.S. ; (\)L Sir Arthur Holbrook, K.ILE., M.P. ; Sir Herh.erl Jackson, K.ILE., 

L. R.S. ; Major Sir Humphrey Leggett, R.E., D.S.O. ; Sir Pliilip Magnus, Bt. : 
Sii Reginald A. Mant, K.(M.E., (\S.L ; Sir Henry A. Mieis, F.R.S. : Sir 
Rieiiard Redmavne, K.( .B. ; Mr. Alan A. ( amphell Swinton, F.R.S. ; Mr. 
Carmicha(‘l Thomas, and Sir Frank Warner, K.B.E., with Mr. (i. K. Meiizies, 
^f.A. (Secretarv), and Mr. W. Perry, P>.A. (Assistant Secretary). 

The following candidates were duly eleett'd F'ellows ot the Society : — 
Abbott, Stephen Shapland, Southall, Muldlesex. 

Ali, A. ^'iisut, ('.B.Fk, London. 

Atkins, Henry Kent, Londtm. 

Bodley, Frederick (diaries, Ontario, Canada. 

Catchatoor, T. N. Joseph, Rangoon, Burma, 

Cooper, Arthur Thomas, M.Inst.C.E., I.ondon. 
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Cramp, Cliarlcs C'ourtney, l^ondoii. 

Dart, Julwanl N., J^‘lham, New York, I'.S.A. 

Delfos, Conu‘lis J^'redrik, Pretoria, South Africa. 

J'lelding, (leorjjje W'dliam, Ashton-un(U*r-Lyiie, Lanc.s. 

(dl>s()n, Norman IC, Niagara h'alls, New ^'ork, I’.S.A. 

Cdass, k'n^denck jamt's, Doncastta*. 

(axlson, (i. Bird, J.oiidon 

Hashmi. .M. Nasiniddin, H\d('ral)ad. India. 

Heasm.in, .\rthiir William, M.WO.. O.l^.JC, London. 

Heylin, Henry Ih'oiighani, ( ). Tilchnrst-<)n-'J'liames. 

jatia, Kanai Lall, C’akutta, India, 
i.aiig, John i'l , Salt.ish, ('ornwall. 

McDougall, Ch.irles, J.ondon 
.Metamaii, Sir Harry, K.r> I'.., London. 

()lsen, (.Teorge 1 rederit', Los Ang(‘l(‘S, (. .d . I .S..\ 

Patrick, William 'riiomas, j.P., Chiildlord. Surrey 
lLime\', J31aine, P) , 'towsoii, Maryland. L S \ 

Pan, F^<imanathpur Snbba, P>omba\ . India 
Keyiiolds, J.yn, H\dt\ ( heslnn'. 

W’arburton, Peu y, High lame, (. heshire 

Watson, .\lexand('r Sil\ ei h'oord, hallow field, .Main la sb r. 

White, 'fliomas (L. Se\en Kings, I’Nsex. 

J'lie thanks ol th(‘ ('oiincil \ver(‘ ai'coidt'd lo ^ir ( liailes Wakelield for in'- 
donation of {500 to tlie Fund tor tin* Ih'eseivaiion ot .VncK'iit ('ottages. 

The (diainnan ol iJie Council and Mi. P. Moiley Hoidei, ('h.iiiinan ot tin' 
JC\eeutiv(* ('onnnitt(‘e oi the I'und lor tlu' Pn‘sei valion ol .Xncimil ('oltages, 
Wert' authorised lo sign the contrac'l loi tlu* salt ol (“>1 WvcondM' and to a!li\ 
tile SocielN^'s seal ihtn'elo. 

.hhirlh(a‘ considta'ation was given to the (jinstion ol tlu* award ot the Albe it 
Medal lor 

Pn*]Xtration of the Ikdioting last for the ntwv ( ouncil was la'gun. 

A fpiantity of financial and foimal business was tiansacted. 


SEVENTEENTH ORDINARY MEETING. 

W’nDNKsDAY, AhKii. lotli. Sir Rk n \ri> .\. S. Pxfii.i in the ( hair. 

A Ikiper on ‘‘ Some Modern As])(‘rts ol Llectncal Communicalioii,” w'as read 
l)y Mr. (i. H. N \sii. (MLIL, ]\I.L 1 C.E., luirojiean ( hief Engineer, International 
Standard Electric ( orporation, Tht* Pa]H*r and discussion will be jmblished in 
the Joiinial on June 7th, 


INDIAN SECTION. 

Frjd.w, Ain<iL i2th, i()2(g Sir Slxxi.kv Ki i<i), K.ILIL, J.L.I)., in the 
( hair. .\ paper on “ Recent Electrical I)evelo}mients in India/' w'as read by 
Mr. A, T. CoopKi:, M.Inst.C.E., M.l.Mech.E., M.I.E.E., M.C'ons.E. The ])aper 
and di.scu.ssion will be ]>ublished in the Journal on June 14th. 
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PROCEEDINGS OF THE SOCIETY. 

THIRTEENTH ORDINARY MEETING. 

\VlU)NKSI>AV, FhliKt AKV 27TII, 1929. 

J)k. L. a Jordan, J).S('., F.LC. (I)ir(‘ctor, Rescarcli Association of British 
l\n*nt, ('olonr and Varnish l\Iannta('tnr(.Ts) in the Chair. 

'rile fnl]n\vin£^ jni|)c‘r was R’ad : - 

h:AST INDIAN ('OPALh AND DAMARS. 

Bv A. 1-^ Si 1 I K. 


InIKODI ( lloN. 

Rrsuis Air, with one important eN('e])tion. of vei^elabh' ori^nn, formed by 
tlie (»\i(].ilion ot natural «)r artiri('iall\’ ^tmmlated ewulations from certain 
plant'^. I he e\u‘])tion refern^d to r ^liellac . wliieh, instead of exudinf^ from 
the ])]ant, ]la^ to ])ass thronj^li tlu‘ IxkIv ot an insec't attached to the plant. 

I'he /'(’s/'ks are, thei(‘lor(‘, ('losely alliiHl t(» stub botrinical products aslatices, 
vei^etable waxi*'-, ^ums and wood oil ; m taiA, tlu^re art' ipiitt' a number of 
intermediate prodiK't^, containint; two or more of tlu'St' exudations in mixtun'. 
.\ \'rr\’ lar^a- mimln'r ot plants ol \ario\is natural orders ]>rodnce resins. 
These (hlttr m tlic'ir (diaracteristii'^ < onipaiMti\ edy little, but not all of them 
have attiiincd e('ononiic value. 

rile' di^trihuiirii of r(‘sinif(*roiis }»lants is world-widt', extendinj^ in both 
lu'mi'^jdirr«‘s trom tlu' ('tpiator lar down inte» the tt'inpi'rate zones, ('opals 
.ind damarv art' ioimd right through the h'ar ICast in a broad belt along the 
('(]uator and again through tlu’ African continent. In the southern hemis])here, 
Ne w Zealand, betwc-eii 40 and 50 degrer-> of latitudig is tlu' home of the Kauri 
R'sin, and similar copals occur in Northern South Amerii a, Brazil and along 
the Ande^ tn points much further south. In tlu' northern hemis])here, resins 
are colhated largely round the Meditc'rranean and ('c*ntral hbirope, while 
the pine forests of North America an* responsibli' lor enormous quantities 
of oleo-iH'sins 

As T ha\e vtateil, not all ol these resins are collected and employed in 
industrw Of thos(' known to commerce, the two chief groiqis are the copals 
and tlu* da wars. The resinous products of the various pines are grouped 
by themselves, since they mostly do not come into commerce in their raw 
stati', but are distilled into .spirit of turpc'utiue and rosin at the source of 
production. Among the minor resins are best known sandarac from Morocco 
and Southern Au.stralia ; mastic from Chios and the l.evant generally ; red 
and yellow accroydes from Southern Australia, and benzoin from the East 
and West Indies. 
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Tht‘ grouping of the major resins into copal on the one hand and daniar 
on the otlier, is somewhat arbitrary but quite useful, being based upon the 
difference of their i)hysical characteristics. It is with these two groups that 
w(' shall chiefly concern ourselv('s to-night. 


'I'lie copals of commerce comprise the following resins, given with their 
botanical origin and chief country of collection : - 


Macassar, or Manilla ('opal 
Kauri ('opal. 

('ongo Copal. 

Zanzibar or Idndi (.'opal. 


A^j^athis alha b'oxu'. 
Agaihh rohitsta. 
('opaifera and 
Tracliylobiitm spp. 
' I' rack. Horni- 


manniana. 

Mozambique or Inhambatu* ('. ( opaifera species. 


Dutch East Indies. 
New Zealand. 

Belgian Congo. 

Zanzibar, Madagascar 
and East Coast. 
Madagascar and East 
Coast. 


Sierra Leone Co[)al 
Angola (Benguela) ('o[)al 
Deinerara ('opal. 


(\)paifcra('Tmbourtia}uiV^'tsi Coast Africa. 
DanicUia species. West Coast Africa. 

Hymenea Coiirbaril West Indies and 

(l.ocList tree). C(‘ntral America. 


Of these resiniferous trees, the Ay,athi^ alba and A. rohusia belong to the 
order of the Coniferae, ail others to the order Leguininosae, sub-order 
(.‘easalpiniaccae. 

'fhe damar-producing trees all belong, as far as is known, to the lich and 
varied natural order of the Dipterocarpaceai*, chielly the genera Shorea, 
Hopea, Balanncarpns, I'atica and I’uteria. I'hey are all indigenous to tht* 
tropical belt from (.'eyloii eastward to N(*.w (iiiinea and are collected very 
largely in Sumatra, Borneo and the I'.M.S. 

I may mention to you now that the name copal, which is Mexican for resin, 
is unknown to the natives in tln^ ICast. l^oth groups, damar and copal, are 
called damar, the Malay name for resin or a torch made of resin. 

In Iturope, commercially, the true description r(\sin is seldom applied to 
these substances ; they are erroneously called gums, on account of their phy.sical 
similarity to the true gums. 


Copals. 

Of the various copals known to commerce, the one to concern us to-night 
is the Macassar or Manilla Copal. 

This type of copal has its origin in one single plant, tlu* A^athisalba Foxu , 
and it occurs most freciuently in the Dutch East Indies ; in Celebes, the Moluccas. 
Borneo, Sumatra and New (luinea. The tree also octuirs largely in the 
Philippines, where it is exploited and in the Malay Peninsula, where the 
resin is, however, not collected. The tree does not exist in Ceylon or British 
East India, nor further west in the same latitudes. 
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Tlic trer i^', in tlu' \vi(k‘r sense, n nieniher of the Conifera, and is groupc< 
with tlie Anracanas, of which lamil\ all o{ ns know at least one member, 
the monkey ]nv///]i\ And really this enrions tr(‘e is not unlike to the Agatliis 
alba. T will show you a h'w pietun's o1 a row of Ilu's(‘ trees which stand in 
th(‘ i^rounds nt tlir I'orestrv 1 )('])artment in IhiitcMi/oi^;, java. These are 
about V(“arv old and ])robably about 30 to 70 fe(‘t hi^di. On the other 
liand, in the vir|:;iu fon'sts of ('enlral ('(‘lelx's, 1 haw seem many 
spe('im(‘ns of alxnit joo t(‘et hi/^di and said to be j)rol)al)l\' (»ver 300 years old. 
Those of vou wiio lia\’C' s(‘en tiu' lla.i^ staff in Kew (iardc'ns mav obtain a good 
id(‘a of Ihelieight oi a full-grown eo])al tne, since tliis mast (th(‘ bole of a 
Douglas fir) is pist about joo feet iiigli 

Agutina alba doc's not favour gnniiid near tlu seashore, hut ])refers 
altitudes from 1,000 ft. upwards, and nourishes well at niueh higher altitudi's, 
^'ou must, )iowc‘ver, not imagine torcsts eo])al tie(’s as we have forests 
of pines or spriici* or otlu'r (‘onifiTs in IDirope or Americ a. 'J'hese trees occur 
^ingh' <*r m ^mall clumps, N’c'ry oftiaibai'elv 100 tothestjuaii' mile and at times as 
few as a do/eii In tlu' tliiek tangle of the undergrowth, and tiie generality 
of the forest i'Cing somc'when* bet\\(‘eii no and 100 ft. high, tin* Agaflii<s trt‘t‘S 



low of yoiiii^ Agathis Alha at lUnlenzorg in Java. 
Jh‘pro<hiccd by kind permission ol tlu* (hi and Colour Trades Journal, 
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are not casi!}’ to be seen from below. If, however, you stand on :i hei^dit, 
overlooking a larg(' stretch of forest, the closely woven canoj>y is dotted all 
over with the xAgathis crowns which st < k out far above the general level. 
As you have seen, thes(‘ cylindrical crowns are easily recognisable at a distance. 
The forests arc' so dense tliat, in »)rd('r to visit the trees, you hava* to follow 
perforce the paths made by the c'opal tappv-rs or hack your way through the 
tangle of tropical growth. 



*Agathis Mini, iSolt. high in ^falih ciislncl 

For the description of the tree, after seeing the pictures, it will sulhcc* to 
say that tlie hole or trunk is perfecth' round and nearly the .^ame thickness 
all the way up, very straight and usually ])rovided with branche.s onl\' on 
the upper third. The bark is <piite smooth and of an impressive greyish 
brown tint, much like the plantain trees one sees so often in Idiglish towns. 
This similarity goes furtlier still in so far as the copal tree* bark also renews 
itself in more or less round flak(*s or whirls, showing at first a beautiful brick- 
red Iielow. 

The tree is bi-.sexual, carrying both male and female flowers, the* male 
being small catkins. The fruit is a flatfish cone, bright green until maturity 

’*‘Reprod(ict*cl by kind [M'rmi.ssion of the Oil unci Colour Trades Jouvnal. 
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in two years. Tlie s(‘eds arc placed (‘acb in tli(‘ centre of a Hv-leaf for dis- 
tribution piirj)oses. The leaves an* in a])i)earance grex'isli and of a leatluTV 
texture, much like* the leaves of mistletoe. The branclu'S, being placed 
iu*arly vertically, give the crown its (‘onical sliapt*. It is only at very high 
altitudes that ihr crowns a])])ear somewhat Hatter. The root sy.stem consists 
of an enormous tap root with a ring of wid(‘-sj)n‘ading surfa('(‘ roots. Tin* 
s\'stem is almost always C(mi]delely buried, and 1 ha\'e in no ease* seen buttn ss 
roots <is are so common with damar trees. 

In ('omj)arison with the Kauri ])ine in New Zealand, tlu* aUju is 

in no wa\' behind as far as luaght is ('onc(‘rned, but in ])oint of circumference 
or diauKder, the* Kauri pine is said to lx* three* tinu*s the* si/e. Ye't the* 
nUm is prejbably one* of the biggest timb(*r trt‘e> of tlie* Indie's. 11 
it be' Jjo'-sible* to judge* the* age e)f a tre*(* by its ye'<ir-rings, the'ii the* bigge'st 
Kauri pine* has be(*n found to be 2 , 4 e)() ye-ars old ; while* the- A^ailus foie*s 1 s 
e)f Malih in ('e'k'be-s show no trees olde*r than 500 \'ears 'I'lie* growth of these 
trex'S is by no me-aiis as rajiid as one* might be* l(‘d to belie' ve* by tlu'ir size ; 
in this re*s])e'(i the* is comparabh* to I ccioiia ^ntiidis, the te'ak tret*, 

the; timbe'r of whie h is known to all of yon Although not t)f the value* of 
te'ak, the Ai^ntlus timbe'r is also e'inploye'el fe)r many jiurpose's locally. It is 
]H*rha])s unfortunate' that a tre*<* which yie'lels such a valuable* fe)rest jiroeluct. 
shoiilel at the same* time be a valuable* tnnbe*r trex*, but \ou will find the same 
combination applying to the elainar tre‘e*s. 

77/c lu'sni. ('opal is a natural (*\uelatioii from the* bai k of the .lga//n's 
iilhd at })laces whe-re* the* latte’r has b(‘en injureel, by ae'cideiit or de*sign. It 
has b(*(*n definite'lv feiimel that re*sinosis, that is, the }>roe'e*ss ed' the prexluctiein 
and exuekitie)!! of the resin, take's place* only in the bark. Wlu'ii a ]>iece* of 
bark is re'inoveel Ireim the trunk, innumerable tiny drops of a sticky liejuid 
begin to exude at once*. In colour lhe‘se are very pale*, some* e lear and some 
opaepie. In a fe‘w days the*y ha\’e grown to long stn*aks down anel below 
the area from which the bark has been re'inoved, and have hardened eni contact 
with t(u* air to such an extent that they can be removed quite easily. This 
polym(*risation to a hard substance naturally cliokes the wound and stops 
the* flow, but when the resin is removc'd and the wound scraped afresh, the 
flow starts again. 

What ])urpost' tin* resin fuHills in the j)roc(*ss of vegetation seems something 

a mystery still. Jt has been argued one way and the other by the botanists, 
and ])urj)oses hav(* been ascribed to it of which J believe it is quite innocent ; 
personally J find it difficult to change my opinion that the sole purpose of 
the resin is (ine of protection against damage of any kind, in wdiich case it 
Would be of pathogenetic origin. 

Foxworthy distinctly states that “occasionally j)ieces of uood very densely 
nnjiregnated with resin are found, these being nearly alwxrys small, very heavy 
and very dark in colour.” Van de Koppel, on the other hand, asserts that 



5<S2 JOURNAL OF THE ROYAL SOCIETY OF ARTS. April K), 1929 


during the whole of his stay in the copal forests of Malili h(‘ Iiad nrwr found 
any resin ducts in tlu' wood, either .->ap or heart. T mention this because, the 
re.sin never being found in tlu‘ nonnai process of vc‘getation, it is spe('ially manu- 
factured in times of n(‘ed, l.c., protecti(»n to the tree. It may bo as likely, 
thereh^re, to occur in tlu‘ sapWixul imnu'diately below the cambium as in 
tlie inner bark. ])rovided the damage to tlu' tr(‘(‘ has bec'U suth<'ient1y de(‘p 
to provoke' this pathogenetic ])roc<'ss 

I'appiji^ Methods. Before 1 entea* upon a full descri]:)tion ol tho picMait dav 
mt'thods of t'.xploitation and cropping ot copal, T ought to give you an ie^M 
of the various kinds of copal ol tlu* M.icassar type* known in ti ade 'l'!ie\’ are ^ - 



’’Miole sliov-mg correct ta])piiig. 

‘^Keproduced by kind pormis.sion ot tlie Oil and Colour Trades Journal. 
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(a) Hard or fossil coj)al, of uiiknowoi but ofttMi viry peat ap% and very 
hard. 

(b) Half-hard copal, less hard and much younger. 

(c) Soft or spirit-soluble copal. 

Type a is found either in the crotches of branches in old trees or else dug 
Irom th(‘ ground at lh(‘ foot of old trees or vvh(T(‘ tnus at one time existed. 
Types b and c ar(‘ of reci'iit origin and are obtained by tin* nanoval of portions 
of the bark from living tre(‘s. 

In thi‘ forests of Malili, where the tapping of copal trees has now beoi 
])ra('tised as a w'(‘ll-n'gulate‘d industry for years, the method of tapping the 
tr(‘(‘s has become \'ery uniform, owing to strict supervision bv for(‘stry officials. 
rh(*se foresters have to eiifonc the* stringent ruk s and rt'giilations in order 
to jn'iivent the lK‘avy o\a‘r- tapping which took plac«‘ m earlier years and was 
th(‘ direct re‘ason for the* extensive* mortality among the* trea's. 

In Malih tlu'n* are recke)ned to be* about 2e)o,e)e)o ce)])al trees s])reael over 
jH*rhaj>s 2,500 s<}uare* miles, and leaseal lor e‘\])loitation to about 1,500 native s, 
fhe tre‘e‘s are* le*ase'd by the* (TOve*rnment to the* natixes in batches e)l 50 to 
200. I'lie native unde*rtake's to ta]) the trees ae'ceaeling to the* re‘gulations 
m force*, any serious ttansgre'.ssion or the* death e)1 tiee's threnigh e)ver-tap])ing 
being [)umshe‘d bv Ibrfeiture e)f the* le*ase‘ or e*ve‘n imprisonment. 

In this elistrict, the tap])ing is ele)ne* in the fe>lle)wiiig way : a liori/.ontal 
cut is maele with a he*avy knife* through the bark to the we)od of 15 te) je) cm. 
length, and the bark is re*me)ved in the form of an aytron ])ele)W this cut. 'fhe* 
exudatiein frejin the cut fleiws e)veT the we)e)el anel, therefeire*, remains clean, 
riie* wound is ren(.‘wed in an upward elirection about one month after the 
lirst tay)yMng. The fresh e‘.\udation trie kles over the first ae'cumulatiejii and 
harelens inte> a big lumy) of coyial. One nieinth late*r the* thirel enlargenne‘nt 
f>f the we)unel takes yilace* to re'-.start the*. lle)W At the end e)f three nuinths 
the accumulation e)1 coy^al is reanoved from the tree, bre)ke*n uy:> anel carrieel 
away by the tay)yK*r. This yu'oduct, thcTcdeire, con.sists of a mixture ed copals, 
some* three* months, some twa) months and some one month e)ld. It has been 
found in prae'tice that ce)y)al e.\y)e)se*d to the atine)sy)h(*Te on the tre^' for mem* 
than one ineaith loses its alcedied sedubility ce)my)letely, so that this accumulation 
consists of somewhat under oiu‘-third of sydrit soluble or soft copal, and the 
re‘st e)f half-hard ce^yml. It demands an exceedingly ymictised hand te^ 
eiistinguish the* two kinds from erne anedher, when it ce)mes te) .sorting the* 
coyial, and tho.se of you who maniy)ulate these* two kinds in y)ractice will rcadih^ 
recognise in this method the origin of some e)f your troubles. 

I have* samy)les here of exudations e)f one day ; eine, twe) and three weeks ; 
and e)ne*, two and thr(*e months old. In seilubility, they behave as they would 
be exy)ected to, except the one-day-old stuff, which is y:)erfectly soluble, but 
fails comy)letc*l\' as regards viscosity, giving a solution as thin as if turpentine 
had been ad(U*d to the alcohol. 
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Now it must not be suppos(‘(l that the considerate method of tapping as 
described aboxe has always ben^n in u^e bv the natives. It will astonish most 
of you to hear that extensive ta])ping ot living copal trees did nt»t become 
a common practice' in Celi'bes until about T()t(). although it was known and, 
to some extent, used, on some of th(‘ Yoliue'an islands. j)articularlv' Hatjan, 
Ternate and Oreat Obi Once the native dis('oven‘d that the exudation had 
commercial value and ('ould easily bt' M)ld to traders in the coa>t settlements, 
he (juite naturally s(‘t to work with a veay heavy hand. The iimre woundsj 
he cut into a tri'C', the more copal e'xudt'd, at k'ast for a time, i he n'sults ^ 
of such excessive tayiping are most horrible to behold ; to a man wlio loves 
trees, the sight is as pitiful as that of deformed or criyipled humanitw 



* Incorrect tapping, showing many badly healed wouikI^ 

Thousands of trees becamt^ liollow, died and snappi'd oH, a yard or so 
above the ground. About KpS tlu' first steyis to check this terribh' waste 
were taken by the Central ( io\*ernm<‘nt in Java, strict ta[)y>ing regulations 
being issued through the lieadmen, but it w'as found impossible to impose 
♦Reproduced by kind permis.sion of the (Hi and Colour Trades JournaL 



April 19, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 585 


observance of these r(‘^nilations and restrictions by the natbes until fi\'e or 
six years later, when a forestry olticial was stationed in the Malili district, 
who was given th(‘ meiins to enforce tht‘ regulations. 

But even today, in the light of what has gone before, it is difiicult to say 
what is wise and what is overlapping. Trees occasionally still die off ; whether 
as a direct result of the tap wounds or not, cannot be detcrmin(‘d yet. Two 
])()ints, however, have been settled ; oik*, that the least possible area of bark 
should ])e removed from the tret‘, and, two, that the total length of the 
horizontal cuts must not exceed one-half of the circumference of the tree. 
l'h(' (hjvernment regulati<ms prohibit the tapping of trees of a girth less than 
T 50 in. in Cel(‘bes and 1.75 m. in the Moluccas. Nor must the tapping be 
( arried higher than 2.50 m. from the ground. 

Yield of Trees. Up to recent years very erroneous opinions of the yield 
ol th(‘ copal trees existed. These wen' based probably on native stab'inents, 
whiidi notoriously tend to exaggeration. Since, in Malili, trees an' now 
farmed out in d(dinil(' numbc'is of 50, 100. and 200 to ('ach ta])per, much 
more reliable figun's haw' been obtained lately, but even here' very 1arg(‘ 
\Mriations have been observed, nameh’, belw(‘en 8 and 40 picols per 100 
tn'(‘s per annum. 'I'he highest yu'lds have bet'ii shown in the area between 
the Matano and Tovvoeti lakes, by trees with a very largt' diameter and 
growing in \'ery ri(di soil. Th(‘ lowest yields an' given by trees in very arid 
and ol smalh'r diameter. Van d(' Kr)ppi'l gixes the ligures of 12 kg. per 
♦rec as an average in tlu' .Malili district. 

(\)Ueifton and Trans fori. You must n'lneinber that Ixdon' about 191b 
tapp(‘d cojial was unknown in ('elebes ; the only copal gathered by the natives 
was the fossil kind, dug from tlu' ground, or the whiti' boea, lound in much 
'>maller c]uantities in the crowns ol the trees, (Generally speaking, as long 
as the varnish maker was th(' onh^ consumer, tlu' demand was not sullicicnt 
to encourage tlu' natives to anv systc'matic search. Later, when tlu' values 
increased through a tulk'r a])pliration in lu'w industries, it was soon found 
that the stori's in the earth were not inexhaustible. Also, e\])erienced 
rlimlx'rs were not always at hand to letch tlu' fine white lumj)s oc('asionall}’ 
visible in the crowns from a height ol 100 to 150 fet't. Not all natives care 
hjr climbing. In this way hard copal became scarcer and dearer. Macassar 
still exports both grades, but in small (piantities as compared with a decade ago. 

To-day, with the taj)ping of copal established as an industry, conditions 
have naturallv changed. It has been found tliat certain tribes, sometimes 
not even of the district, take more kindly^ to tai^iing than others. They 
are employed for this purpose by the leaseholders who are resident. Other 
tribes, of a more wandering disposition, make excellent carriers and are, 
therefore, entrusted with the transport of the copal from the seat of production 
to the nearest marketing place. But, strange to say, in Celebes there are 
large numbers of pack horses in existence and they are extensively employed 
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in the transport. In the Malih district, round the two big lakes, the copal 
is taken to the nearest shore station on one of the lakes and from there by 
rano(' as far as possible ; then by land trans]X)rt again to tlie ])ort. The 
journevs from the centre of production to the coast port may take up to a 
week. From lu'ic' the coastwise* traflic picks u]> the material and delivers 
it to the ])UV(*r in Macassar, who may In* a ]uiropt‘an firm or a Chiiu'se or 
an Arab. 



earners 111 CA'lcbes. 

Although much of the copal is j)artly or wholly graded in Malili, and may 
actually be exported from there, the major portion ot the suppli(‘s find their 
way to the copal traders in Macassar, no matter whether they conu* tiom 
the Malili district or the Toradja country or tin* sun oundmg islands. H\ 
this time, the copal has yxissed through ])robably lour diften'iit hands 

You inu.st remember that, although the sipxTvision of the for(*stry dt‘]xirt- 
ment has a powerful effect uyKm the industry, this is in the first instance 
directed towards the protection of the tn'es ; the standardisation of the* 
y^roduct is a contributory but secondary consideration 'I'hv jiroduct remain^ 
a forest product ; therefcjre, in y)oint of (juality, not comparable to a detinite 
culture, such as rubber or tea. 

The ultimate exporter in Macassar comes into ])os.sc*ssion of the copal in 
various ways. He may have* a note from a Chinese dealer to say that samyde 
bags of a new arrival were being shown at these stores ; would he come and 
insy)ect them ? The exyxjrter will do so and leave with the (Jiinc'se a bid 
for the lot in a sealed cnveloyie. Such in.scri])tion sales are very frequent, 
at legist once a fortnight, and for lots varying from a few cwts. to several 
tons. Or the exporter may send his own buyer up to Malili or Folewali or 
Mamoedjoe to buy the coyxil on the spot and send it down direct to him by 

♦neprodiK od by kind permission of the Oi! and Colour Trades Journal, 
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steamer. Another aiul le^s natural method of trade has sprung up during 
the years of high prices, a system of casii advances by tlie exporting house 
to the chiefs of certain districts. Hy this means the quantity of copal certainly 
increased largely, but the (jiialit)’ gradually suffered badly, and in the end 
the exporting house's wiio started this met hod had to write off very large losses. 

Prcparalian and Saiiiiii*. We have sei'ii that the supplies of copal are 
H'ceived at the centrt' of ultimate e\{>ort in a very mixed condition. Not 
uuly are soft and half hard grades always cakt'd together into a block, but 
at times there an* also found in the block pieces of fossil copal which have 
.iccidentally been found in tin* forest. It is, therefore, necessary to separate 
the various grades. 



' ('op.il at Macassar. 

Th(' block i.s sinaslu'd first of all with a wooden mallet into smalltT pieces, 
and disintegrates along the lint's td adhen'iice between harder and softer 
pieces, riic ])alin leax t's wdiich have .st'i vetl as packing are reintwx'd. Around 
a large* heap of this niatt'rial in tiu' godowai (a coiniiition of the IMalay word 
“ goedang ” me.iiiing a .shetl) arc .s([iiattod tlu' .sorters, lliese are mostly 
always w’omcn, native or C'hinese, and of all ages. Tlu' mofht'rs have their 
babies with them and cliildren begin porting as soon as they can sit still. I 
have seen establishments of tliis sort of over 100 w'onu'ii and girls, with as 
many children round about tiicm, all happily chatting and chanting while 
sorting copal with astonishing swaftiu'ss. 

Some of the w'omen crush tIu' ])i(‘Ces of copal into sniallei' fragments and 
pass them 011 to their neighbours I he latter have four ot fne ])askets in 
front of them, filling each one with a separate grade or size ot the fragment. 
WTcn full, the baskets arc* emptied into large storage bins. 

* Reproduced by kind permission of the Oil and Colour Trades Journal, 
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l^our fundamental considerations have to be ob.s(‘rv(‘d in the grading of 
copal ; firstly, hardness ; secondly, colour ; thirdly, purity (absence of 
extraneous impurities) ; and fourthly, size. Machinery is never employed, 
native labour being plentiful and ch(‘ap. But the latter has one disadvantage. 
It is exceedingly difficult to induce* any of the sorters to (‘hange th('ir method, 
their movements becoming complet(‘ly automatic once* th(‘\’ think they have 
understood the mt'aning of the work The children are* taught sorting 
not so imu'h by the ejverseer as by their me)thers. Ve‘ry e arly they de*tacli 
the‘ir mental processes from the work in hand, be'ing swift enough with their 
fingers, but mil(‘s away in mind, 'fiiis fact may exjilain the* a]iparent e'xcess 
of labeuir expended on this ope'ratioii J have obse*rved that a gre*atly su})erior 
number of grades is sorteel by the* womem tlian ultimat(*ly aiipears in the: 
ICuropean markets These grades are* later re-incorporateel inte) a ce*rtain 
definite number of standarel grade*s anel then jiacke-d in cases, baskc*ts, or 
bags for (‘.xjiort. 

Certain regulations regarding the he*alth ol the sorti*rs are* in o})C‘ration 
in Celebe'S, pulmonarv diseases proeiuced by the* pre\ ale ne e* e>f fine dust l)eing 
texired. Often the*, women ])owde*r themse'lves thiekh with rice* pe)wde*r te> 
prevc'iit the* ce»])al dust entering the* juires e)f the* skin ,nid spoiling tlu'ir 
complexiein. 

The hard c()]K{h, Mala\’ name* Bo(*a, are seu'ted accoreling te) the*ir size into 
th'c grades from .\ to E, althougli x'arioiis ce)loiir standards are* also in 
existence, 'flu* preparatiein for e‘\port in the*ir case -^iinjily eonsists in re*mo\ ing 
the weathered crust by a sharj) knile. 

The* half hard e'e)]ial, Malay name Le)ba, is also assorteel into five* graeie‘S, 
A to E, acce)rding to size, but variatieuis in colour art* n*s])onsible* for a nuinbe'r 
more. 

The sojt cojials, Malay name Melengkt*t. arc sorted in the* first instance 
according to tlunr purity, as they usually contain more or less wood, bark 
or other impurities, fhe assen t ment t)riginally was . 

No. I. Free from wenul. 

2. Very moderate amount of wooel. 

3. Fair ameiunt of wood. 

But the distinction between the three grades was neve'r sharp enough. 
Neiwadays each shippe*r runs his own marks anel trit*s to maintain the\se 
standards both as regards colour and purity. 

Ihc of ('opals in Modern Industry. Ce^pals were* ig) tt) a recent period 
exclusively employed for the manufacture of varnishes. The .soft coiials, 
being completely or nearly comjdetely .soluble in cold alcohol, are employed 
for the making of spirit varnishes without further prejiaration. I'he hard 
and half-hard copals reeptire to be heat-treated, that is, melted and cooked 
for some time before they become soluble in drying oils. 

Kauri copal finds extensive employment in th(* manufacture of linoleum. 
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at least the inferior grades, but it is the halThard Macassar c()])als which 
have come into very large demand during the last decade*. On account of 
tlieir thermoplastic character, they are used for all sorts of pressc'd and 
stamped articles in the form of a binder ; very often in conjum tioii with or 
instead of shellac, wath which they share* .several physical propertie s, The‘ir 
di-e‘lectric properties, hejwever, are much inft'rior to the)S(‘ of slu lhu'. 

Synthetic jn'oducls e)f a characte^r similar to resins art; now corning into 
vogue and it looks as if thc'se forest }>roducts were losing favour m some 
elirections, but I be'lie-ve tliat, given accurate* standardisatiem of tin* luodut't, 
they will be* ca])abU* ol withstaneling .suedi com])etition. liowever, this is lin- 
age of the clunnist, so that many of the raw products of naturt' will 
el(*]ireciate‘ in value* in proportiem te) the* us(*fulne^ss of a .synthetic co]n])etitor. 

Damak Rksins. 

Man\ mon* kinds of damar are* known to e-xist than ultiniatt-h’ comt* into 
commeTci*. biitthtyall arethe j^roeliK't ol oik* j)lant family, ihv Dil'iUytnarpaccac. 
This family is of e*normous iTn})ortance* in the* tre)pi('al forests (►f the iCa.st Indies 
and, in parts of its range, notably Sumatra and Malaya, it ace omits lor pe-rhaps 
more than a tlnrel of the exi.sting tn*(‘s 

The Diptcrocarpaccae comprise a numbe*!' of nu'inbers, anei the-so in their 
turn, a enjiisideTable numlier of sp(‘cie*s Spe‘«iking ed Malayan toit*sts, Mr. 
Foxw’orthv has describe'd li\'e speTi(*.s of lUtlanocarpits ; 15 .spc'cies e)f 
Di pU'Voau'pus ; ti sp(*ci(‘s of Ih^pni ; 21 spe'ci(*s of Sliorcif : i() s])en‘ies e)f 
\ (I tied, and so on. Now th(‘ pr(*dominant value* of the^se? tree's, which an^ 
chieily V(Ty large and belong to what is called the first e)r te)p stoK-y of the 
tropical feirest, liecs in tlieir timber, for wliich they have* hitherte) be*e‘n more 
ex])l()ited than for their resinous (*\uelations. For a long time the* resin 
has been regarded as a secoiielary and often nt'gligible product, exee-jit perhaiis 
m Sumatra. It strikecs me as curious that the lH)re\stry Departme-iU of the 
Dutch East Indices should have direct t‘d its attention ahno.st e-xclusively to 
th(‘ colle*ctioii of copal from tlie (dhu, it being well known that the 

commercial varietie*s of damar sutfere'd from botanical impurity, that is, 
not coming from one tree spe;cies alone*. 

W’e have to thank the Forestry l)e‘parline*nt of the* Feelerated Mala\’ States 
lor the first move in the e:orrection of this delect. Some ye-ars back it was 
<lecided to keep scrupulously apart the* resin from erne specie of Balanocarpu^, 
to graele it into the usual commercial varieties and to test the \ arious markets 
with the material. This ewperiinent has now grown into a proeluction of 
‘tbout 100 tons peT annum and, 1 believe*, has fully justified itself Some 
nf you present may know the damar, although we in Londe)n ha\e* never 
much of it so far. 1 am .sjieaking of damar Penak, the* product of 
Bala n oca rpus H eim i i. 
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Halanosarpus Heimn bolo ; (loiiiar boing j^athered b\ n.iti\o 

Bv iar the large.^t pro})()rtioii of (Lunar in commerce* ('oinc.s from Sumatra. 
A va^ry large percentage oi tlu* total area ot the isiaiul is cov(‘re(l with rain 
f(m*sts, amJ the.se contain, as 1 havi* stated. \(‘rv many damai trees. Next 
in importance, at least as far as colle<'tion is ('oncerned, conies the Mala\ 
Peninsula, including that portion of Siam which is situat(‘d on the Peninsula. 
The forests in Borneo are capable ot producing larg(* (|uantities ol damar, 
but the collection i.s not so well organised, rxa ept in the district of Pontianac, 
on the West C(jast. Java, with her dense population aiul v(*ry liigh state 
of cultivation, has little room lor primarv lortssts, although Batavaa has 
always been kmnvn as the chiel grading and distributing port of the liner 
kinds (jf damar. In Celebes damar (iTtainly exists in good (lualitie.s, but 
the collection is in its infancy. Ceylon sliows no damar (*xports, although 
most of the sjiecies mentioned are indigeiuius tliere. The Moluccas and 
New Guinea will in time probably add greatly to th(* world’s production. 

The methods of tapping damar tre(‘s dilfer largely from tho.se of the Agaihii^ 
alhti. Von will remember that tin* ('opal tappc'is do not wound the trees 
iiigher than a man can reach from thi* ground, by one cut extending horizontally 
from one-third to one-half of the circumlerenc<*, removing the bark below', 
d'he damar tapper, on the other hand, appears to make a great many small 

*Kepro<hj( (xl bv kind permission ol the (hi ami ( (flour 'J radcs Journal. 
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wounds at intervals right up the trunk to the crown. He makes a transverse 
cut with his })arang and then extends the wound ipnvards notchwise, actually 
forming a pocket in the trunk. Unlike copal, the duid damar oozes out ol 
tliis w^ound very slowly and in much smaller quantities, forming small nodules, 
tears and stalactites. The (‘xiidations are collectt'd about three months 
later and the wounds are re-op(‘ned. The trunks arc* invariably too thick 
for a man to climb unaided. The native, therefore, sets about constructing 
a ladder by hamiiKTing into the trunk small pc‘gs of hard wood or 1 aniboo 
ever\’ two or three feet up the trunk. To these p(‘gs he attaches a length 
of rattan and his ladder is com})l(‘te. 

E\cej)t undc'r h'oia'stry l)e}>artment supervision in Malaya, damars an' 
iisuallv collected by the native forest ]M)piilation, people of extremely primitive 
and wild habits still, es]u‘('ially in the more central ])ortions of the islands. 
Together with oth('r fon'st |)roducts the collecti'd damar is carried down 
to th(' lu arest \'illagt‘ or <'oast tow'n, if near to tlu* sea, w’Ik'IX' it jiasses into the 
hands of Arabs or ( liiiiese in bartei They sell it to nativt* merchants or to 
the depots of Fairoix'an tirms, bv wiiom the material is shij)i)ed to the jiort, 
at which it is sorted l)amars from the w'c'st coast of Sumatra art* ustially 
'•^hipjx'd from th(' ports of Sibolga, Fadang and IL'iikoek'n to Ikitavia. Ihe 
Last t'oast, howevt'r, ships most of tht‘ matcTial via Ikiawan, Hengkalis 
and Falembang to Singapore, this port being msarer. As to Borneo, Pontianac 
sup[)lies also go mostly to Siiiga])ore. but Bandjermasin in th(‘ south supjdies 
Batavia. Damars colhrted in the Malay Pcaiinsiila naturally find their way 
I0 Singa[)ore, as do tho.se from Sarawak and llritisli Ninth P)orneo. 

and (iradni^. In commerce tlu' view’ used to be [)re\alc'nt that 
there were three diflenait ty]H‘S td damar. and that, in point ol (juality, they 
wvrv iirstly Batavian, secondly Singaiion- and thirdly ITvdang Thert' is 
no doubt that the Bata\'ian type, living graded more correctly, had this to 
recommend it, but to-da\’ we know that all three ty]K*s are practically icU'iitical, 
seeing that by far the largt'st supplies originate in Sumatra. Batavia grades 
the raw'^ matcTial into tiv(‘ diiierent grades, ac'cording tt) size , fnan A to E, 

\ being tlu‘ largest j)artick's and M nearly dii.st. Singapore and Padang 
grade into thrc't* different .sorts, ac'cording to colour, impurities and. to some 
extent, also .siz(\ 'IIk' sorting is ilom* by ('hiiu'.sc' or Arabs in all three ])orts, 
native female labour Ixang emploved just as in Maca.ssar Hit' sorter sells 
to the .shipper at the port, who torwanK tht‘ matcTial to the u.sual ])orts in 
luirope and America. 

Types of damars. When' you havt' such a ^’ast number of trees supplying 
th(' resin, some c'onfiision as to the botanical origin of each ty])t' must naturally 
^‘-'vist, the collection taking ]>lace b\' natives t'xclusively. Damar t'xists in 
a range of colours from luxtrly pure white* through the wln)le spectrum to 
blue-black, both clear and o}>a(iut*. In size, the small nodules, tears and 
‘Stalactites of the well-know’n sorts contrast strongly with that of tlie inferior 
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which may occur in very large stalactites or very large lumps similar 
to fossil copal. It is by no means certain that these larger masses of damar 
are fossil, althougli some of them undoubtedly are. In the centre of Java 
I have; bet‘n told there exists a hill wholly composed of fossil damar in the 
form of a nearly solid rock, covered with no more than about one foot of 
earth on an average. A few tons whicli have been mined latelv are now 
corning to London for investigation. 

Thos(‘ types whi('h are regularly absorbed by commerce' are : — j 

(a) Mata Kuching, the finest white damar, from Hopeu iutermedia.\ 
Siam sujiplies the wliitest and boldest. In Maku^a the tree is said\ 
to die on tapping. Compai'atively speaking, only small quantities' 
come into trade, most of the supplies being incorporated into the 
three following sorts. 

{h) Batavian, Singapon' and Padang soiis, mostlx of Sumatran origin, 
and being obtained from specie'^ of Jft^pen, S/mu'd and I^i^picra, 
all (‘losely rclat('d to Mata Kuchini: 

((’) Penak damar, collected Ixdanicallx pure in tlie I'.M.S from 
Balanocarpus Ueiniii King and graded in a s})ecia! wax. 

(d) Rasak damar, of a bright yelloxv colour, olten o]xi(pie. gradtsi A to K, 
consideraldy harder than the former three t y])(‘s. k roni genus ^kitica. 
(c) Hiroe damar, also bright yelloxv, from ]'aiica s[)ecies, from Sumatra, 
BonuM) and the Moluccas. 

(/) Damar batu, stoiu' or fossil damar This is a colk‘(dix'e name for 
a numbcT of infiTior grades of various ('olours and origin, i specially 
Shorea s})p. 

(g) Damar Hitain or black damar, from Shorea spc'cii's, oftt'ii containing 
canarium n'sin and trc<|uenllv mixed in fo.s.sil and lectau form 
Of late years, (c), (/) and (g) havt* also been sorted into fix’e grade-^, A t(^ 1 C, 
and they all ap})ear to .serve distinct purposes in varni.sli making. 

Use in Modern Industry. Unlike cojxil, damar has not found any use 
be\X)nd for varnish making, for which latter, howe'ver, it is a x'erx xaluabk' 
resin. Being completely soluble in cold spirits of tur[)entine, it produces 
with little manipulation a highl}^ lustrous varnish, applit'd largely for coating 
pa])er and general use indoors. The darker and harder damars find employ- 
ment according to their physical properties in xxarnishes tor x'arious purposes. 
It also finds application in the Batik Cotton dyeing industry. 

(hmerally speaking, the paler the damar, the softer it is, .Mata Kuching, 
Penak £ind the Batavian, Singapore and Padang sorts are noxv employed for 
incorporation into cellulose varnishes. They all contain a small percentage 
of harder resin than the bulk, which can be precipitated from the toluol solution 
by the addition of alcohol. This small portion is erroneously called wax, 
and we hear nowadays of such atrocities as “ dc'-waxed damars. ' The harder 
damars are quite unsuitable for this purpose. 
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Total from all Dutc h Kasi Indian Foris durinc; icj26 

Darnar. Copal. 

10,202 

SiNGAPC)KK, A150UT 

S,50() T,7()o 

Of the clainar exported from Siii^.(apore about 2,000 tons art' collected in 
Malay Peninsula, the bulk of (>,500 tons couuujj: to the port from Sumatra 
and other islands. 

Although T do not jH)ss(‘ss the aetu.il figure's for i()2S, T cau tell you that 
the t'xports of copal have incn'ased considerably, whilst damar exports are 
ecjually consideralily back. It also aj^pears that Macassar is still growing in 
iiufjortaiua' as the* ])remi(‘r port of (Opal e\})orts, chieily at the' expt'Usc' of 
Siugapon*. 

Of these' exports, both in ce)j>al aiul elamar, the' U.S A. take' loughly two- 
thirds etr more*, (iermany ce>nsum(‘'^ far more damars oi all grades than 
Ihi^land, but the* latte'r imports mueii large'r epiantities e)i copal. 


DISC I. SSION. 

'! Ill C I) VI KM \ \ , in op<‘nm,<4' llu- diMaission, said it Wiis <|uitc Orar that IIk* I< e tuicr 
li.iO (hs( t)\ t red the kf\ ot roniaiut* in biisine's.s ( )n(' thing winch had inlrrt'steMl 
Inin (tlic (di.nnnan) was I lie (|iie‘stion ol Liboiii jii the JmisI Mis own e'xpe'iKMice' 
oi)!\ went as Lir as India and he* did not know wlu'tht'r Air. Snti'r would count 
tiait as iH'ing iMst at all ' fhe I.d)oiir ejuestion was always a tri.i! in those plaee's. 
It w as i‘\ ideiitlv cl gr<*at t n.d in Mala \ a. In the part e)t India w ith w hie h h«* liinise*!! 
Jiad be(‘n associate'd the\ had Jiad to employ the waiine*!! in orde*!' to e)htain their 
linshands ; and in oider to obtain the* woiiU'ii thev had also to tidve the childien, 
n>. ) 'I'he result was that m t‘\ en a small e'stabiishmeiU there might be as many 
.IS joi) or ^00 women, and the work deme* might be singularly small feir such a big 
< rowd. All sorts ol inti'n'stmg complications areise* there*lrom. f'or m.stance, at 
oiir place* he* had in ininel there* we’re tv\e) Lancashire be)ile*rs, e)ne*()t winch was in use, 
tia* other Ix'ing ke])t as a stanelbv. \Vlu*n the linn* came* rounel to change ove-r 
li'om one* lioiler te) anotlu'r tor cle’aning euit purposes, the* first thing A\hu'h had to 
bt‘ doiu* wxis to pick out all the* babies winch had be'e'ii parke‘(l m the* tubes ol the 
spate* be)ile*r, ne*e‘dle*ss te) sav, in defiance e)f all rules. 

'flu* le’ctiire*!' had me-ntioiU’d the Dutch e)lhcial aspe’ct eil things, and he would 
he much inte’re*sted to know' whether he hael se*e‘n that lamous agricultural and 
g<'ne‘ral expe*rimental station wdiieh the Dutch had in Java. One heard many 
remarkable things abeiut it There wxis one extraeirelmary thing about the Dutch 
<is e eilonists ; thev* w cre extremely diligent and they made a very gooel job. Pre)bablv 
a [>art of the* reason tliat was l)i*cau.se lh(‘\' had such a snicall corner ot tlie tiopieral 
^artli ill which to do evervdlhng, and consixjuently tlu*rc w'as a very heavy concc'ii- 
ti'ition of wdiat was the best of the Dutch culture, and of all those othe^ excellent 
<iuahties wdiich wmit to make succes.sful colonisation. Probably, also that was 
the rea.son at tin* hack ol the rath(*r disturbing fact that Singapore was losing 
position to the Dutch port of Macassar. 



504 JOI'KNAI. ()]' THE KOVAL SOCIETY OF ARTS. April 19, 1020 


lifitij; cU'iinoiis piT^oti.lu* h.id tf> t oiiiVss tluit hov\as nithiM anxiousto know in(»i r, 
i1 ]>(^.sNihlo, about wh\’ a tn c* ni.idc r(‘sin. I'ht* IcH'tiircr liad slated that the vanou's 
authorities said tlier<‘ N\er(‘ lU) resin duets in tin* Axotxl. and su^f^(‘sted that tin 
orij^fin was pathogeiiK'. If it w.is so. lh<‘ tnx- got into action reniarkafdy (iUKkI\’ 
<dter ])eing damaged. He was not a botanist, and tiu'rel’ore perhaps it was 
Inghlv (kingeious ground lor Inm to tread upon, but h(‘ tfiought it was gencaalh 
agrec'fi that nuieh nioie had y<‘t to lir Ic'arned aluuiltlu* normal and abnoriua! 
processes of tre e* secretions and growth. 'I'lierc^ wen* ccutain trees wlucii sc-crete d 
abnormal pioducts in thc^ bark, and it had bc'en suggc‘sted that m tliose cases t ht 
sc‘CT<dion was probaliK* iunelionmg a-^ a filtia to protect the miuu* structure' of tin 
trc'e from Ilu‘ high coiKaait rat ion of ultra-\iolet ra\s m the \ ery ficTce sun of lla^ 
h.ast 

Vs a clnnnist lu' ought not to ('oiuludc without udc'rrmg to t lie* dt'X'eJojnnent 
1 lu ' 1 luanist ly of the' resins. '1 lu' Ic i t uri'r laid exjiressed a nghteous indignation at 
the' useofth<‘ tc'ima “ de waxc'd " d<imar It was taiil\ e leai now’ t hat t lie' “ w a.\ 
w.^^ liighly ]K)h-meTised re'Sin and that itsprese'uce was .dso Jmki'd wath tfii'ge'iie'ra’ 
j)robi( m as to Jiow thi'sc' gums changc'd in tlu' e'ar!\ stage's oi tlie'ir htc', and duiinL’ 
the' period of lunning in solution. Frobh'iiis of pol\ ine ri'-ation (‘iite re d inte> main 
mattc'rv ( oncerning rc'sins, <md if u.is ejuitc' liki'ly tli.it soone*r or later X-ia\ 
mt'lhods of in\ I'stiga 1 ion nngiit give* some' sort of e-vplanation 

M K' I' IfvK'in s.jKt it was \ < r\ .ip])ropiiti ti' that tlu' h'e tine* shoui'i 

conu' at till' lime- ol tlie Ihitisli industri«"N Imii, w lu're nnnnifat tUH'rs gatheieif 
togc'tluT and ge'nenilly oxerluinU'd t he'll eoiiseie'iues and considc're'd tiie' v\a\s n, 
wdneh they could improve' tlu'inselxes A gie-at eleal had bi'i'ii lu'aul eiinmg tlu 
last wec'k .d>out the' importrince' ot manufact urc'is knowing their m.ite'ri.ils, aiui 
knowing what w<is wantc'd 4 fu ieeturc'r was a very inte ii'stmg «iiul valuabh 
c'xampie' of a manulae tin er w ho had got to know his materials and wh.it w .is w ante'd 

With T*egard to the ie*sms tfie*msel\ es, the' ptobk'in was a \ c'rv fascinating and 
.1 vc‘T\ perple.xing, and M'ry ofte'ii rathcT a dishe*artening onc' 'Hu' point which 
w.isof most interc'st w as t he diffic ult\ of collc'ction. tin* ext rc im* ditfie ull y ol soitine 
and then the ditticullv' ot getting the inaten.il to tJie right pc'ojile in the right wa\ . 
With regard to one small area to which the lecturc'r h.id rc'fent'd, namc-lv. M.da\.i. 
he riMiU'inbere'd tliat vyhen hi' had made his own first rc'port to the* t hu'f hon sle r, 
he- had referred to thc' great difficulty ot forging a close' link l)e'twa'c*n tlie honu 
market and the* forester .Mthough the te*elinieal ser\ lee wais excellent, the e omu'C ' 
tion betwc'cn the* held ol opc'rations and London was c'xtremelv dclectui' He' 
was very glael to learn that tlie lecturer had bet*n able to add sunu'tinng to tlu' 
link betwe(*n this country and the Malayan toreste'r. 

Whth regard to the tutiire of rc'siiis, synlhe'tic re'sins had bc’e*n nu'iit loiic-d. H<' 
ne^ticed tliat e'\ ery gum mereliant refe*rrc‘d to synthi*tic rc‘Sin. and tfic re was .t 
tc'cling tfiat the natural resins wen* up against a coni]>tdition which might atlc'ct 
them seriously. It was not c'liough to collect the material ; it was not I'lioiigh l yeri 
to get it oxer here, ddu'rc' must bt' a continuous and progivssix'c* policy ot n'sc'arch 
on the subj<'e:t for the* future good of the industry. Othc'rwise some oiit.sidc* product 
would conu' ill and cut it out. One could take a natural re'sin and, by chemically 
trc'ating it, obtain a product which was more uniform, and wdiich did away with 
some ol the' present excessive grading. Tliis excessive grading, emtailing thc* material 
passing through an enormous number of intermediate hands between tlu' final 
liuyer abroad and the tree* itself, was one of the great troubles in connection with 
the inclustrx . The most successful synthetic resins at present were blends of natural 
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s\iulu‘ti( rcsiiis, and that siigf^(*st(‘d that nlunnical n*.sL*arch on Rsin> might 
loatl to th(Mr In'coming ingn^duaits of anollicr articJo. 

Mk. Noij Hi'.viox stall'd tlial thi* li'cturcr liad (U‘\T)t('d practKalh tlu* wholt' 
his lil(' to tlm slud\’ oi n'sins, and the Sociotv' that night liad botorr it absolntidy 
lust-hand inlonnat ion alioiit tin* origin and colk'ction ot rosins 'to havo 
h lirst-lnind intonnation was ol tlu* groatost inti'rost and iinportanci', In'caiisi* 
in tho ])ast writt'rs .md others wlio had boon trying to lind out sonu'tlnng about 
till' origin ol n*sins. and so forth. Ii.id lici'ii obliged in gonor.d to roly upon 
s<N <uid-hand information All ri'Siiis wok* <-olloctod in lar-away districts in 
tin* lAist, and in tlu* jiast those intt*rostt‘d 111 tlu* snbji'ct h<id had to rob’ toi thou* 
uUorm.ition on twosonicos - either residents in theconntrv. who Iviiew a lot about 
til' conntrx and the method ol coili'ction but who knew \('ry little about resins, 
•a peopli' who knc'W a lot about resiiis but who hral iu‘\er Ix'i'U out to the h'ast. 
"i’hat night, howt'ver, the .iiulienti* had lunl the advantage' ol hearing an ('xpeit 
in re-^iiis who had gom* out to studv the m.ittei .it closi* (juartt'rs and who had 
li'Uiglit (he inlorm.ition on thi' matti'i* \ er\ much up-to-d.ite 

< hie point of dillicultv was th<it ol noini'iiclat me In tlu' jiast dillerent gums 
]i id broil grouped iindei the same name, with flu* result that theie h.ul been .1 
^oMil di'al ol (onlusion h'or instance, onb last week he had bet'ii disi us>ing tlu* 
•.nbg'i t ol \ai lushes with <111 Xmerii'an Irieiid. who had told him th.it in tin' maiiii 
m<tuie ol a ( ert.iin t\ pe ol enamel he usi'd h.ast India gum. Ih h.id aske<l lus 
uu'iid “ What do \ on mean b\ that ” .md lu' Inul ri‘cei\e<l the rep]\’ . “ \N e 
pRt know it in tlu* Si.it(*s .is hkist India gum ” That w:is the sort ol thing th.it 
aont on .d! over the mdustrs 'Idle teim '‘lop.d” w.is \ er\ \ .iguelv used. Jt 
as a gu'.it pitv. too. th.it tlu* term “ t'op.d ” h.id bt'en applied to the n*sin from 
Nhu.iss.p- the so called nuinill.i copal \s he understood it from the desciiption 
o! ihe U*(.lur(‘r, that n'sin w.is obtained trom (piifi* .1 dillerent genus ol tree Iroin 
tie* Ivast .md W'l'st Mru'an ('opals which W'eri' derived Irom the ('op.iih'ra trt*i*s. 
It w.is (juite a dilh'rent type ot rc'sni, and it crc'.ited .a great (k*al of confusion having 
tiu'se t'Utiri'ly ditleri'iit materials referred to under the s.mu* nanu* 

riu* lectun*r luid stated that under the new ( '.ov (*rnmeTiT n*gul.itions m u gard 
t(» c(»lk‘Cting co]>al it w.as laul down that a tree must not Ik* t.appt'd above a height 
ol metre's Personally, he was not (piiti' clc'ar .‘s to the technical re.ison for th.1l. 
In the ('.ise ol damar he g.ilhen'd that tlu* natives W(*nt (juite a consider.ible wa^' 
up the tree to t.ip, and that tlu* higher thev went tlu* better (jualitv ol lesui tlu*v' 
"btameil It wauild be inten'sting to know what ess(*ntial dilk'reiue* there was 
iM'twiM'ii tlu' two type's of tree which necessitated the* dillerent methods ol eolk'Cting 
tlu* resin, fie would also like to know what was the* lile* ol .a tre'e w lu*n it was 
[)ioperI\' tapped, ddie le'cturer had cLarly shown that impro}HU- tapping v erv' 
puickiy led to the ek'ath ol a tree, but it would be interesting to know how long 
mu' was able* to tap a tree 111 a properly scientific maniu'r and still ke*ep it alive 
able lo dehve'r its ejuota of resin. Also, in that coniu'e'tion, what ste'ps were' taken, 
il anv', 111 most districts to jirovicle for the ri'plae ing of tre'e"^ fh.it weie lost W a.-^ 
there' any systematic method ol re-planting the trees 

‘hi the siibje'et ot synthetic rc'sins, one ])e)int fie would like* to m.ike* was that, 
whilst there were iiifinv' varie*ties of synthetR' ivsins, not one of them was re'ally a 
synthetic resin. What he ni<*ant was as follows * When one spoke of synthetic 
iiidigo one meant the actual chemical substance which vyas pre'sent m tiu' indigo 
l>roduced by entirely artificial means. When one spoke* ol a syiithetu' ruby one 
meant the actual chemical substance— crystalline eoruiulum -formed by 
artificial means. Rut when to-day one spoke of synthetic resin, one meant a mateiuil 
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which liad sonietliiiig of llic properties of resin but wliicli was an entin'ly different 
chemical substance. It was simply a synthetic r(‘sm m the stuisc^ tliat it resembled 
it m sonu‘ of its jiliysical properties. .\s far as he was aware, no one liad really 
mad(‘ a synthetu' resin in the same wa\ that tli(‘ tree* made it. That was the point 
he wMs drivnnj; at, and possibly thi* |{‘etiirer would .s 1 at(‘ il any in\ estigatiuns had 
been mad(‘ on that point. 

Mr. J. ('ki’k KSTi \NK Smiitt .said thatoiu* ptnnt which had struck him m hearini 
the lirst part ot the lecture had been the application of (h(‘ w'ord “ copal.” th 
endorsed w h.it Mr. Noel Heaton had said m regard to th(‘ very misleading significant t 
which thi‘ word ” copal ” coii\ev<‘d to anyone in thi' mdiistiy. As he understood 
it, the lecturer h.ul d(‘alt with what wen* Known in tlu^ trade as tlu‘ soft or spint- 
solubK‘ copals only, <uid even in those materials then* was loimd an (‘.xtraordinary 
difference m physical prop('rtH‘S. He desired to ask th(‘ leiturer to giv(‘ sonit^ 
indication as tt) Hit* probable life of tin* tn‘es winch ]m)fliic(‘d tliose soft cojiaK. 
It would a])pear, m \it‘vv of tin* ratht'r ])rimitive methotls of t.ip])mg, colUrtmg. 
and so lorih, and .dso in \\v\v of commt'rcial t ontmgt‘nci‘*s, marlu*t priC(‘s an<l 
the lik(‘. that Iht* position of the manufacturer who wantt'd to iiso tho.st* resin^ 
from vt'ar to yt'ar was not a \ ery p)leas<nit 0111*. (>wmg to the lilcehhood of tin* 
supply nimiing out, and a])parently for othtn* rt'asons, there was a strong 
pirt'SLimj'ition in his own mind that tin* d<iy might conu* when tlu'n* would In* no 
more of those so-called solt copals <i\ailable. 'I hat time was toresh.ulowa‘d b\ tlut-.i 
who wen* talking of synthetic productions .Again, tin* word ” syntht'tK ” w«is 
list'd in an extraordmanly loo.se .st'iise. I nh*ss thi'y could gt*! down to some 
physical comparison bt'tw t't'ii tin* so-called s\ nthetii' rt'-productions .nitl the natural 
products, the untortiinate manufacturer would be no betti'r ott than lu* was bi'fon*. 
With regard to the damars, the same line ol arguiiK'iit ajnilH'd. The* F>ata\ian, 
Sumatra and I’t'uang damars could all bt* distingmsht'd in terms of physical jiropx'i- 
1 ie>. and when tliat w<is rlom* a step Firward wtnild bt* takt'ii m getting better and 
inort* umtorm ( tintlitious m the manuf.u turmg world. 

Mr ! I. W . Mom, \.\ said the l(*( tuier had gi\ en <dl thost* intt‘restt*d m the mdiisti \ 
something to tligest. I'lit* k't ture woukl be a standard n'tereiu'e lor them loi a 
\t*i\' long timt* to conu'. 'rhe\ h.id heaid that night what they fiad nevi*! known 
before. He desiH'd to thank Mr. Suter tor his extremely intiTestmg and Aahi<d)jt 
l(‘('t un*. 

Mr. ,\rihi r T. K\'\\s asked the lectuier to gi\{‘ some further information 
about the origin ot that hill of fossil damar in |«i\.i - -what its area was, and what 
the yield was per ton. ft was an extraonlmaiw* thing to h<i\*e happened. 

('m'JMxSik Arihir ('r.\RKi K.H.E., s.nd the lecturi'r had sjioken about the 
liarbour ot Macassar, but had not gi\en .my idi'a as to its depth, or as to wdit'ther 
it wais a tidal harbour. 

i\lR. Srir.K said it was an open .sixi harbour and could accommodate shipis up 
to 10.000 tons gross. 

Sir .Ar'ihi r (*l\rkj. .said Mr. Suter had immtioned the fact ol nothing having 
been done to devidop tJie resin industry in Ceylon. W'hat Avas the reason 

Mr. Suilk said la* had seen the Chief Fore.ster, Avho liad told him that lu* w^as 
very much afraid that they at the Forestry Hepartment liad become nothing but 
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tinibcr merchants to tlu- (iovernment. \n\ tiling m tlie rnituie ot minor loresl 
pioducts th(‘\' had no time for. Tin* natives in ( evlon did not use ilie resins winch 
wvvv indigcmoiis to tlu' conntrv. and therelore lluw' wvvr nevin* piodiat'd e\c('pt 
on demmid ; and tliere vv.ts no demand for tlii'in bccaiisi* H took a long tinu' to 
g( t tlie nati\(‘s to tap in <i jiropcn* wav 

Si 1; Ak 1 n r K ( i vkki. then said that tlie hx'tnnM* iiad t hrow n on tin' s(. i ren a ph tnre 
()! a wondertul trt'c of great Jiejght with a n.itive climbing iij) it. and had rennirkc'd 
th<it he would not like' hims(‘lf to ascc'iid it It would not h.ive troiibU'd him (Sir 
\rthur) in tlie li'ast degi (m- to have* gont‘ up that tree' If tlu' audience- could see- 
a miall bov up tin- sk'\sail vaid arm ot a ship, Iv ing ov ei on hc-i b(*ani t-nds, in a 
-ju.ill, trv’ing to furl tin- sail, tln-y would think nothing at all of a nativi- climbing 
tin- tic-c- which had bc-i-n show 11 

Mk Sr ilk. Ill rcfilv . said the- ( h.iiinum had aski-d him to sav something with 
f'-gard to tin- ('(Mitral ( iov c-i nnu-nt in jav.i and then mlliiciua- on cultiv<ition 111 
tin l)iitch F.ist Indu's It was v(-iv ditlic ult mdt-ed not to lx- too (-nthusiastu 
wln-n spc-akmg of that inatt(-r 'I'lu-rc was sonu- (piahty .ibout tlu' admmisti alion 
m tin- Liitcli lAist Indu's that was most admiiabh' lb- bc-lit-vc-d at tln‘ bottom 
o| It all ia\ tin- hut tint tin- l)ut(h w<Me most systematic pc-opk- Wlnnu-vei thev' 
found anvthmg in-vv tlu-v gave- it to tin- scientis''s loi full c-xaimn.ition *md invc-sti- 
’..Mtion 'riu'v (xhicated their pc-oplc- in the appiu'tl scu-nci-s in-i't-ssaiv to < iiltivation 
in the tropics to a most e\ li aordinarv dt-give 'I'lnw' got hold ol tin- wry best men ; 
nationalitv nn-ant nothing to tln-m 'I’ln-v would not si 9 )[x)rt any old lashioiu-d 
mn( Innei v 

riie whole ot their attcMition was dmxti'd towards tin- piodiiction ot 
these- valuabk- eopal trees Nobodv kin-w how long a tre-t* would hve- undet 
I In- pn-seiit svstem ol tapping, but tin* l>utch w ere- carednlly st iidv mg that matlci. 

< opal would nev e-i die eiut 'I In- I >11 tc h h.id I omul it to be- a \ al liable- product from 
' liseal point ol V n-w 'I'ln-v' had found tin- nc-('e-ss<ti y labour lor it. and tln-v had 
t lie nee ess \\ \ sc n-ntists to ])roduce .i re-allv good .irtick-. 

Mr ll(-.iton h.id iin-iit loiie-d the- <|uc-sln)n ol nonn-nt lal ui e- h he- Ann-inans 

< .died it least linli.i gum. 'I'hat meant M.n'assar gum din- de‘s<'n})t 1011 ol 
M.ic isNar copal w.is \crv much bc-tti-r than manill.i eopal. What eann-out ol the 
Pinh]i]hnes le) dav' in tin- sh.ipe- ot copal was a v c-rv inle-nor spirit seduble- e-opal 
I'lus product went to \nu-nca. but it w.is too dc-ar owmig to labour cost.s, and 
^^<ls graduallv' disaptie-.iriiig against the- \ e-rv much fiin-r piodnce- w hn h came- 
Ironi Maeass.ir, .Macassar midoubte-div' was the one jioit wheie- all the- good 
1 ast Indian copals we-nt to dav . d'he-ie- vve-re- ned suttie n-nt tre-e-s in .Malaya te) 
make- a syste-matie' eollection, and .inotln-r v erv grave- dillie iilty in .Malava was 
Ih.it the- rc-sin vvoulel not harden ddu- same- thing ha])pe-rie-d in Sninatia. 
1 liere-lorc- it was no use Ironi a commercial point of v n-wa Mr Ht-alon had <iske-d, 
W hv limit the height of the- cop.d tap]>ing ^ ddiat was done- luxause- the- Dutch 
'-aid “ \\h* will not kill our trec-s. We- will give v ou le-.ss ce>pal now, until we- know- 
how far we- can go ” As te) what was the- life- eil a tree with ])rope*r tapping, that was 
not knovvm. W ith re-garel te) the re-planling of tre-es, that matter was alse) in the- 
h mds of the Cdnef l-'oreste-r. 

Mr. C'ruickshank Smith was iiiieler a slight nusappre>hensie)n in thinking that he 
h.nl only dealt with tin- spint-seiluble-s. lie hael only dc-alt with the- Macassar 
nopals. The\' comprise-d thre-e- hard, half-hard and soft. A f.ict which had not 
l>ceii know'll before- was that the soft and the lialf-harel wc-re an identical prc>duct, 
^vith merc-lv a slight elitic-rencc- in age-. 
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had not bct-n abli‘ to si‘f lh(‘ Inll of fossil Damar at Java. It was said to 
consist ol literally thousands ol tons ol n'sin. \ lew* tons wen* coming ac ross 
now', and it would then be sch'U ol what the resin was inadi*. As to how that great 
rjuantitv* ol n*sin got eonct'iitrated in that particular localitv*, it could onl\ havt‘gt)t 
tlien* thiough an (.'artlujuaki' destroying tiu* torest abova* it. 

('vj’i Aix SiK' AurJiru ('j.arkl said it was his ]*>leasure and dutv, on behalf oi tho 
('ouncil ol the Koyal Society ot Arts, to thank the h'cturer vt‘ry coidialJy for In-. 
wry intert*sting and most instructive lectun*. lit* had hsteiit'd to a grt'al mauv* 
lectures Ix‘tore tlu* Socu'ty. Init lu* had ne\ i r va t heard a h't turer vvlio had so tidly 
graspisl th(‘ ra/sen d'etre oi all the various (pie.sl imis. .nul who h.id answertMl then' 
so cleailv* as Mr. Suter lb* onlv Jioped that that wondertul lull in java full <‘1 
copal VNould come to truition some day ’ 

Tin* v'ote of thanks was earned nminimousJv, and tin* mec'ting lermin.di'd. 


CORRESPONDENCE. 

KA'riONXL Mh(H\.\R'S. 

\’our revievW’r admits that “ the.* basis ol ,\< ^idemiK \h‘(. hanus is n<it alv\avs 
seuind as it might be* and there is much in e urrent text liooks that m.iv be* usetuiiv 
cnticis(d." To this I cordiallv agree*. siiK'c it is m\ point At tlie same* tinu\ 
he ceuisidt‘rs nu* as om* ot those* awtul he*n*tKS w Im dare*s to (|uestion the* elu'ta <n 
tile* “ High }h‘ie‘sls eif ^U'cliaiiie s ” (I trust that he* will do me the justice* to admit 
that 1 <lo not attack any small men), and e onse‘<jii( iit Iv* (1 eaii onlv sn))j><>s( ' 
theireaighlv' de*serving eif “ some*lhmg with boiling oil ' 1 must there-loie th.nd'. 

him foi having tre*ate*d me with sue h lemiencv . 

He sLigge-sts that I do not “ iinde*rstan<l the* subjce t ” 'I'his m.iv , as it in.o 
not, be true*; but <is I have speciahse'd on nie-e Iuoiks e hie'tb hv*drome*e liame - 
for exactlv tortv ve*ars, at least I think I can say that 1 h.ive* tru-d mv lu ■-t 
Ratunud Malun/Ks was ('oinmeiie'ed more tlian te‘n ve'ais ago. and it has bet 11 
written six times, so it has not b(‘e*n published in a hiiriv. I think 1 have* n.id 
mejst ot the* boe>ks and p<ipe*rs de*ahng with the* subje*ct, writte'ii m Ivnghsh, lot m l', 
Italian .and Spanish, so I canned be* ae e us<*d ol be*ing narrow'-nnude'el. 

l iilike most, vour n*v'iewe*r eloe-s not ceuiline himse*ll to me*amngless “ gene r 
alitie‘s,” such as savangtliat mv vie-ws are* ‘ iiiisoiind. ” ef c . e'tc He ])uts his tincf r 
down, anel says, “ ////n is wrong ” for which 1 thank him , I am gr.it(*ful. 

The first peaiit he* speeaally re*fe*rs to is mv criticism f)i ( da/e*brook’s (‘ejiiation 
r hV,” which, he says, we le*<irn “ is e*(piating sealars aiul ve*ctors.” 

\Ve*l] ' is it not ? Work is a scalai (juantity, whilst force* and space* are vectoi-. 
Is this disput<*el ? 

/bd, lie* savs late*!', tliat I “ de> ne>t apjie'ar to have* me t with vecteinal multiphe..- 
tieiii." As a matte*!' e)f fact, I have, and I ihou^hi I had e*ven nu*ntie)ne‘el that 
A r> is !iot the* same* as F> - A. 'Flu* re*vie‘vveT’s sugge'stiein (it 1 unde*rstainl 
him corre*('tlyi is that v(*cte>rs multiphe*el together pre)duce a scalar 'Fliat J h.ivt* 
not “met witli.’' i li.ave* le'arneel that the‘y toian a “ ejuatermon " -which is 
e sse ntially a v e*ctor ejuantity. If preferre*el. hovv(*v er, J will modily my stati'inent 
and s.iy that (il.a/ebroeik liere* “ eejuate*s a scalar anel a e|iiatermon. " 
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1 am also reproved for saying that this paragraph is nieaniugless. T thought 
that this was fairly evident, but let me cross my “ t’s ” and dot my “ I’s ” a little 
more carefully. 

Cilazebrook vsays, ])age ()3, " force as a caii^c of uioiion we have not here to 
ronsider ; it will suffice for us to deline it as raU' of cha}ig{‘ of )no}/icvtnni ” This is 
-.plendid ; it is Glazebrook at his best ! 

Substituting the words, the paragraph at page ij 8 reads: “let the point of 
application of the rate of change of momentum be displaced, etc.’' How doi's one 
displace a rate of change of momentum ? What sort of idea do these words convey ? 
Mso, on page tkj, we read (changing the words, as before) : “ loud the rate of 
/ havge of momentum exiTted, etc.” How does on(‘ “ exert ” a rate of change of 
momentum ? 

T should like to say a goixl deal inort', but space forbitls, so J can only' refer to 
orit‘ more point. Your reviewer says that I consider that Poisson’s description 
ot the behaviour of a li(|iiid is to be taken ” as a literal fact.” I certainly do. 

I think also that if th(‘ reviewc^r would study ThiX)dore Schwedott's Recherches 
J .xperimentales sur la coJuK^ion des lAquidcs, in the Societe Fran^aise de Physujue 
tor he would s(‘e (‘xperimental proof of \vhat 1 have said. It certainly 

satisfu‘d me, and it is, in any case, extraordinarily interesting. 

lonally, if mechanics is to be anything more than a mathematical plaything, it 
should enable us to calculate the resistance ol bodies moving in liuids. Now, 
what can the academic mechanics (‘liable us to c<dculate ? One can only sadly 
ie[)ly, “ nothing.” J.ainb’s monumental work explains v(‘ry tully what “ perfect ” 
- ' inathcnnatically-traiiu'd ■ fluids wamld do. Real fluids, however, are itTae 
natunac, and do not Ix'have “as they' ought to.” Judlowang Newton’s teaching - 
Nt'wtoii, that intellectual “ w'onder of humanity ” T have shown that it is not 
difficult to calculat(‘ th(‘s(‘ resistances; and f suppose* that what one fool can do, 
auoth<‘r can. 

R. Dt X'iLLAMlL, 


NOTES ON BOOKS. 


l uLN'i H SiXTJCl.Mii C'i-..\irKY Pkiniino. ] »y A V. Johnson. T.ondoii : hamest 
Ikuin, Ltd. 13 S'. 

Tills book traces the de\ elopment of wdiat may be ternu'd the renaissance styh‘ in 
I rench printing from its birth under the influence of Italy in the early 10th century, 
up to H\o (‘ffective entrance of engra\ing upon the field of book-d«.*coratkm 
alxHit I50f>- 

fhe sixteenth century is semi to op(*n with t\'p(*s ot the tiothic order in full and 
^ igorous posse.ssi(jn of h'rench typographv. I p to 1300 the humanist inlluence of 
Italy had as yet .scarcely been felt in J'rance, and it was not until the Italian classical 
revival had captun'd first the imagination ol such scholars as, tor instance, Robert 
Rstienne and Gec^froy Tory, and inspired them with the idea of becoming, as 
publishers and printers, the typographical god-parents of the new' learning, that the 
^<unan and italic types commenced their vogue as the natural interpreters of its spirit. 

t >nce started, the ])rogress was rapid, nor was it coiitined to pninting alone, 
in the sense of the utili.sation, in book-design, of ('xisting types. The art of type- 
design and type-cutting in h'rance also took fresh force with its n(‘W' direction. 
It first the Frc.nch craftsimm frankly drew' for their inspiration direct upon Italian 
tvurk such as the Polifilo and the Aldine classics, but it w'as not for long. The French 
kViiiiis (|uickly produced original models, showing, it is true, a natural kinship with 
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the Italian, but yet elehnitely native and sij^niheanl. Here rise the “ (Tarainond 
romans of Colines and Kstienne, of Augert'au, and of Claude (laramoiit liims(*If, 
while there is an etjual, and lully as interesting, parallel developnu'nt of the cursue 
types, ranging from the more formal and monumental “ faces " such as those 
ot t.olines and Denys Janot to the mort* delicate and condiaised Aldim* character. 

Though it is true that, in individual hands and in a limited chann<‘l, the CVothic 
did actually survive until the dost' ol the cmiturv, it may be s.ud to have jiassetl 
out of general use by 1 530. 

I'lie mifldk‘ o( the century finds the purely nati\e romans of the so-calh‘d (hna- 
mond genus widely and securely establislud ; to such a (k‘gree, indet'd, that tlujy 
remained in full use into 1 h(‘ opiming of tlu‘ 1 St h cent ur\’ both in I'rance, tin* Nhilur- 
landsand ('Isewhen', and \v(‘re destini“d to dommati^ tin* roman hotter in Fi'iinci* tor .ih 
evtm longer ])(Tiod. 

The inrtuenci* of great imui is ahvavs dilhcult to deternuiu', siiict* tliey are in 
geneial too iully occupied 111 the living ot hie and tlu* iuhilment ol the Ixmt oi 
their genius to be narrowly concerm^d in leaving memorials, signed, dated and 
autlniiticaled, behind them. Xor, perhaps {at least to the giuieral reader), ]-> 
t‘xaetitude in this dinrtion of great iinportaniH‘, thoiigli it certainly gi\'(‘s dillu ult\ 
to the historian of printing. 

.Mr. Johnson neet‘ssarily, howexer, survevs briellv the inanvd<ict‘tled v\oiK ol 
(reolroy 'Tory, to whom, umU'r the* dual spell ot ignoram i‘ and enthusiasm, ttuae has 
b(“en a temlenrv to attribute a disproportionate' share of tlu* work of this \ ej v 
acti\(' period 'I'ory- scholar, fuiblisher, artist ami honiNfc ci'rspnt as lu' surel\’ 
was -did not himself print much, and it is perhaps to Ins stimulating intlmiKc 
upon the work of otliers, both ])nn1(Ts and typi‘-<lesigners, toge'tlu'r with his initia- 
tion ol the hgliter form of book decoration, designed to liarmonise in “ colour " 
witl) till' nc'w ty])(‘s it aeeoinpanied, tliat one must look tor his greatest, if least 
definitely ini'iisurabU', contribution to his lime. 

'fhat the name of t'laudc* (iaramond (or (kiramont as lu- sc-ems to havi‘ styled 
himself) has conu' to lu' ap])lied to many ol the* roman lounts of Ins pt-riod is not 
pcThaps unnatural, upon tJie n'sults of a first and c urseax inx i-stigation, but Iheliglii 
of more rc'cent critical resc'arch {see Mr. Johnson’s work m I he F/curon, Vol. \"D 
has shoxxn that much ol such attribution (at least 111 the direct sense) is unfouiuh-d. 
As Mr. Stanley Morison has reniarke'd. it is .sonii'what of an irony that, ot the many 
motlc'rn “ (iaramond ” revivals, the one xxhich approachc's nean'st to the spirit 
of Ciaramoiit's great lettcT is the only one m>( called bv his name. This is tlie 

Cb'anjoii ” of the- J^inolx pc' Companv. 

Robert Granjon is a name which, with Jean d(‘ Tournc*s. stands lor th(‘ great i^^t 
force in the l.yonnesc* typography of the piTiod under ri'x lew Hitherto it has been 
Paris that has bc'cn tacitly referred to, but the significaiiei' ol l.yous was, in its own 
field, fully as great, and espc'cially in the T'rench development ol tlu‘ Italic, 'fhe 
mllucmee of tin* Lyons printers pa.s.sisl, as did Granjon ’s types and “fleurems,’' 
tar beyond the borders of h'ranct*, modilymg and deeply atteeting the w'ork of tin* 
Netherlands and hbigland also. 

In matters of decoration, the work oi Tory has already been touehixl upon, 'fhe 
hghLcoloured, graceful and “ lively ” arabescpies associated with his name and with 
thosi* ot Tournes and others, and the combinable “ tlow^ers ” of Granjon, expressing 
their motixa's in black upon an open ground, were in natural harmony both with tin* 
colour- weight of the new^ faces, roman and italic, and with the free spirit of the 
renaissance of which they were* the outcome. Hence their displacement of the 
heavier, black-grcmnded or crihle decoration, characteristic of and natural to the 
strong, austere gothic pages, was inevitable and immediate. The 17th century 
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ushtTvS in a new and significant development in I'rencli book-decoration— the ns<‘ 
of engraved work upon title pages, and in initials and page-embt‘Ilishmi‘nts. At 
this point Mr. Johnson fittingly closes his essay. 

The ]>ubhshers rightly style this work an essay rather than a book. The scope 
is wide, th(‘ treatment discur.sivt*, yet lucid, giving in its .skilful handling no obtriisn t' 
s(‘nse of tile wide* knowk‘dge and th(‘ labour u])on which it is based. Tt seems 
calculated ratlier to stimulate interest and gi\ e direction to further and more detailed 
study of the subject than to ])r()vid(‘ detail though, in reaht \ . much detail is there. 
In this t'onm’ction, a bi]iIiogra])hy, however slight, would have be(‘n a welcomi,^ 
addition, sinci* tin* opportunities tor first-hand res(’arcli amongst origin. ils an^ 
deiiK'd to tlu' majority of readers 

1 he 30 plates cover a w ide range, but it is diificult to s(‘e w hy tht'y must Ix' })l<iced 
at tile end of the book, ilivorct'd, not onlv from the rek vant pasNages in tin* tc'xt, 
but even, by the nudhod of arrangement, from tluar own descriptive matter, in 
tact, the suggestion is hard to avoid that the pi. lies wi'n* cliosi'U not so muih to 
illustrate the i‘ssay .is for (*ach to stand alone . the two linki‘d more by a somewhat 
cool, sisteily aliection, bordering on mutual indiltereiici', rather than bv anv close 
coiijug.il bond, 'riiis would s<‘ein liorne out bv the tact that tlu‘ ti'xt makes but 
threi' sjiecilic relerences to the jfiates ,ind. of these, one is incorrect. 

No book whose subject is t \ pographical laii lail itself to be examined from tlu‘ 
t ypograjihiial point of vkwv, however illogical it mav be to do so. It would seem 
part of the eteiii.d fitness of things th.it books u])on inattias of printing should be 
])roduce(l in <i m.inner at least deii'iit, tv pograjihic.dlv’ speaking. In this .ind in 
ri'spi'ct of its jiapei, .Mr. Johnson's \ eiw pleasant \ohiin(‘ is unfortunate' It is 
printed upon .i M.itt "Art " pajx r, of .ill jiajHTs the least defensible, nor < .in 
it be pleadt‘d that tins is technicallv' iinav'oidabk', for *' liiu* ’’ rejiroductions such 
as are here preseaited ('an (as has been amjilv' demonstrated) be pnntisl n^adily 
upon “ .Anti<|U(‘” jiapers, C'omjiare, for example, th.it fitth numl.>er of 77 a I'lt 
to which Mr. Johnson refers on p iS In the present inst.inct*, not only do(‘s tln^ 
"Art" paper leml a mean and characterless ajipearanee to th(‘ pages, wlnle it 
robs the* volume* of durabilitv, but it c*mph.isisc‘s the unha]i]>y sc*lection of the 
typi' used. Caslon " Old I'ace " is never a strong type and is at its best vMthout 
space* betvseen the lines, W]u*n, as in tins Ixiok, it is used in Jhca size, " leaded 
to allow the ey<‘ to " carry " so wide .1 line, and is, in addition, very k)ose-si‘t, tlu* 
(‘he('t becomes acuti'lv" mist'rabk*. Mr. Johnson's skill and labour, alike, aie 
worthy of .i better sc'tting. H.W .].. 

MEETINGS OF THE SOCIETY. 


( )K01X VKV* M 1 1,1 I NOS. 

\Ve‘dne‘sdav' e-veniiigs, at S o’clock. 

April 24. Lvnion k'li-.reHi k. J> .\. (of the British 1 broadcasting C'orporation), 
Kee'eiit Developments in kklucational Broadcasting." Bkofkssor T. Pmuv' 
Nunn, M.\., D.Sc,, Litt.D., will preside. 

May I. P. Mohjacv Hokdkk, F.S..\., " .Vrchiti'ctural .Modeds." Thi: Kioni 
Hon. Lord Askvvi 1 n, K.C.D., K C.. I ).C.L., will preside. 

May S.- Charlks J. fkoulkls, O.B.K., k'.S.A. (Curator of the Armouiies. 
Tower of London), " War and the .\rts." Pkom:ssor W. Koihknstkin, M.A., 
Principal, Royal Ck^llege of Art, will preside. 

May 15. Robf.kt Bi;rrivli., Barri.steT-at-Lavv, " 7 he Reform of the British 
Patent System." 
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Indian Sfxtion, 

Friday afternoons, at 4.30 o’clock. 

May 10. — P. Johnston-Saint, M.A., F.R.S.E., Secretary of the Wellcome 
Historical Medical Museum, “ An Outline of the History of Medicine in India.” 
'{Sir George Birdwood Memorial Lecture.) Sir F. Denison Ross, C.I.E., Ph.L)., 
Professor of Persian and Director of the School of Oriental Studies, University of 
London, will preside. 

The lecture will be illustrated by lantern slides. 

ALDRED LeCTI'RES. . 

I 

^londay evenings, at S o’clock. ' 

Sir E. Denison Ross, C.I.K., T*h.D., Professor of Persian and Director of th 
School of Oriental Studies, University of London, ” Nomadic movements in Asia.’ 
Four Lectures : April 22, 29, and May 6, 13. 

Lecture I. — The Arabs. The Arabian Peninsula. Life in town and desert. 
Primitive religion of the Arabs. The rise of the Prophet Muhammad. Dissen- 
sion and warfare among the Arabs. Unification of the Arabs. Advance of 
Arab arms into Syria and Persia. Triumph of Muslim armies East, North, and 
West. 

Lecture 1 1 . - The Turks. The Mongolian desert. The ri.se of the Turks. 
The Great W^all of China. The first Westward movement of the Turks. 

Lecture III. — The Seljuks. The infiltration of the Turks into Transoxania 
and Khurasan. The rise of independent Turks in Islam. Mahmud of Ghazna. 
The rise of the Seljuks. 

Lecture IV.— The Mongols. The rise of Chingiz Khan. His career of 
conejuest. The in^'asion of Europe by the Mongols. The inva.sion of Persia 
by Hulagu Khan. The sack of Baghdad. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monuav, April 22. .An hiterts, R<»^al Institute of British, 
<), Coaduit Street, W . H p m Mr. lohn HcKit, “ The 
Work of GeorRf Wittet.” 

Asiatic Society, at the Rovai Sotii.j\ ot Aris, .Adclphi, 
W.C 5 p in. Dr. \V. File Jiner, “ Mv Central Asian 
E\pwlitioii, 1025-192S ” (Joint MeetiuR with the 
Central Asian Sonet v ) 

Automobile K-ngineers, Institution of, .it the Umversitv, 
Sheftiekl 7 p.m. I)i H j Ciough, “ Rei'ent 
Develfiprnent.s in the Stud\ of the Fatigue of Materials, 

Gi'Of'raphii’al Scx'iety, at the Polvtei Imic Theatre, 
Regent Street, W*. 8.30 p.m. Mr. G. M. Uyott, 
“ Tlie Search for Colonel F'a\Mett.” 

At Lowther Lodge, Kensington Gore, S W. 4 p.m 
Miss K. G, R. Taylor, “ Roger Barlow ; An Earh 
XVIth Century Geographer," 

Mechanical Engineers, Institution of, Storev’s Gate, 
S.W. O.30 p.ni, .Amiual Meeting. Inlormal Dis- 
cussion on “ The Engineer as a Salesman.” 

Victoria Institute, at the Central Kali, Westminster, 
S.W'. ^.30 p.m Dr. Alfred J^'hofieUl, ” Humanity.” 

n'ot.snw. Ai'RIl 23. .Automobile Engineers, Institution 
of, at the Engineering anil Scientific ('lub, Wolver- 
hampton. 7.30 p.m. Mr. H. W. Pitt, “Central 
Lubrication of Chassis Bearings.” 

Chadwick Public Lecture, at the Institution of Mechanical 
Engineers, Storey ’.s Gate, S.W. 8 p.m. Mi. C, F. 
Stroiuever, “ Wliat Health and C iviliaation owe to 
Engineering.” 

Civil Engineers, Institution of, Great George Street, 

S.W. 0 p.m. 

WitDNrsoAY, April 24.. British Science Guild, at the 
Mansion House, E.C, 4.30 p.m. (i) Sir Frederick 
JCeftble, “ Fertilisers from the .Air, (2) Mr. A. B. 


Shearer, Ravoii “(Artificial Silk)” (3) Mr F. II 
Carr, “ .Synthetic Drugs ” 

Civil Engineers, Institution of, (inMt t/corge >tre«l. 
S.W O.30 p.m 

F.ugeniis Stxictv, at Burlington H<»use, W. is pm 
Di C. J. Bond, " Hemilateral Asvniiuelr\ ni Annuals 
and Man and Us Relation to C ross-Br<‘eding.” 

Ge(»logical Society, Burlington House, \V s.r.o p n 
“ The (ieologv of part of North-Western Rhoilesia,” 
h\ R. Murray- Hughes, with Pctrograplucal Note-. l'\ 
A. A Fitch,” 

Liteiature, Royal Soi lety ot, 2, Bloonisburv Squan, 
W C 5 p jvi. 

TnORsi)A\, Acrii. 2S. . Aeronaiita al Societv, at the Ro\al 
Sot lety ot .Arts, Adelphi, W ( . 0 30 p ra. Squadron- 

Leader C , L. Scott, “ Bv Flvnig-Boal to India.” 

Chemital .SruiotN, at the InUUntion ot Mechanual 
Engineers, .Storey’s Gate, S W. 5 30 i).m Sn 
Harold Hartley, The 1'heodore W Richards Mnrional 
Lecture. 

Fdertncal Engineers, Institution of, Sav<»\ Plate, 

0 pm Dr (i. C. Simpson, “Lightning” (Kelvin 
Lecture.) 

University of London, at Bedford College for W’om^i, 
Regent’s Park, N.W. 3 }).m Prol. MacUie, “The 
Study of Scottish History.” 

Frioav, April 26. .Electrical Engineers. Institution of, at 
University College, Dundee. 7,30 p.m, Mr. W. 
Holmes, " Load-levelling Relays and Ihcir AppUeatiou 
in < onucetKm with Future Metering lTc>blems.” 

Physiral Society, at the Impeiial College of Si ience 
and Technology, South Kensington, S.W. 5 p.m. 
Discussion on the teaching of Geometrical Optics. 
Papers bv Mr. T. Smith, SDr. G. F. C. Searlc, Instructor- 
C'aptain T. V. Baker, Dr. J. W. French, Mr. W. Ewart 
Williams, Mr. C. G. Vernon, Mr. H. H. Emsley, Mr.C . 
W. Hansel, Mr. H, Tunley, Mr. L. Moore. Mr. Conrad 
Beck, My V. T. Saunders, and Dr. C. V, Drysdale. 

Rtwal Institution, 21, Albemarle Street, \V. 0 p.tn. 
Prof. R. W. Chambers, “ English t ivilisation Irom 
Alfred to Harold, qoo-iofifi.” 
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NOTICES. 

NEXT WEEK. 

Monday, April 29th, at 8 p.m. (Aldred Lecture.) Sir E. Denison Ross, 
C.I.E., Ph.D., Professor of Persian and Director of the School of Oriental 
Studies, University of London, " Nomadic Movements in Asia.” (Lecture II.) 

Wednesday, May 1st, at 8 p.m. (Ordinary Meeting.) P. Morley Horder, 
F.S.A.. “ Architectural Models.” The Right Hon. Lord Askwith, K.C.B., 
K.C., D.C.L., will preside, 

INDIAN SECTION COMMITTEE. 

The list of members of the Indian Section Committee is as follows ; 

Sir Reginald A. Mant, K.C.I.E., C S.I. (Chairman). 

Sir George Sutton, Bt. (Chairman of the CouncU). 

Sir Charles H. Armstrong. 

Lord Askwith, K.C.B., K.C., D.C.L. 

Sir Charles S. Bayley, G.C.I.E., K.C.S.L 

Sir George S. Barnes, K.C.B., K.C.S.L 

Lt.-Col. Sir Charles H. Bedford, LL.D., D.Sc., M.D. 

Sir M. M. Bhownaggree, K.C.S.L 
Sir Atul C. Chatterjee, K.C.I.E. 

Sir Valentine Chirol. 

William Coldstream, I.C.S. (retired). 

Laurence Currie, J.P. 

Sir Edward A. Gait. K.C.S.I.. C.I.E. 

Col. Arthur Hills Gleadowe-Newcomen, C.I.E., V.D. 

Sir Claude H. A. Hill, K.C.S.I., C.I.E. 

Sir Thomas H. Holland, K.C.S.I., K.C.I.E., D.Sc., F.R.S. 

Rt. Hon. Viscount Incbcape, G.C.M.G., K.C.S.I., K.C.r.E. 

Field-Marshal Sir Claud W. Jacob, K.C.B., K.C.M.G. 

Sir iDuis James Kershaw, K.C.S.I., C.I.E. 
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Sir Henry Ledgard. 

H. A. F. Lindsay, C.B.E., I.C.S. 

Sir Charles C. McLeod, Bt, 

Col. Sir A. Henry MacMahon, G.C.M.G., G.C.V.O., K.C.LE., C.S.I. 
Thomas McMorran. 

Sir John Ontario Miller, K. C.S.I. 

Brig.-Gen. Sir Percy M. Sykes, K.C.LE. , C.B., C.M.G. 

Major H. Blake Taylor, C.B.E. 

Lt.-Col. Sir Richard C. Temple, Bt., C.B., C.I.E 
Carmichael Thomas. 

J. A. Voelcker, Ph.D., F.LC. 

Sir N. N. Wadia, K.B.E., C.I.E. 

Lt.-Col. Sir Arnold T. Wilson, K.C.LE., C.S.I., C.M.G., D.S.O. 

Col. Sir Charles E. Yate, Bt., C.S.I., C.M.G. 

W. Perry, B.A. (Secretary). 

EIGHTEENTH ORDINARY MEETING. 

Wednesday, April 17th, 1929. Professor Leonard Erskine Hill, 
M.B., F.R.S., Director of the Department of Applied Phy.siology, Medical 
Research Council, in the Chair. 

A paper on The Properties and Applications of ‘ Vita ’ Glass " was read 
by Mr, F. E. Lamplougii, M.A., late Fellow of Trinity College, Cambridge. 
The paper and discussion will be published in the Journal dated June 21st. 


ALDRED LECTURES. 

Monday, April 22nd, 1929. Lieut.-Col. Sir Arnold T. Wilson, K.C.LE., 
C.S.I., C.M.G., D.S.O., in the Chair. 

Sir E. Denison Ross, C.I.E., Ph.D., Professor of Persian and Director of 
the School of Oriental Studies, University of London, delivered the first of 
his course of four lectures on Nomadic Movements in Asia.’* The lectures 
will be published in the Journal during the summer recess. 

PROCEEDINGS OF THE SOCIETY, 

INDIAN SECTION. 

Friday, March 8th, 1929. 

Sir Edward D. Maclagan, K.C.S.L, K.C.LE., in the Chair. 

The Chairman, in introducing the lecturer, said Mr. Moreland was a leading 
authority on the subject of Indian agriculture and the Indian peasant. For a 
long time Mr. Moreland haul been in the Indian Civil Service, and had served not 
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in one of the outlying Provinces of India, but in what was in many respects the 
most representative and the most typical part of India, namely, the United 
Provinces. During his time there Mr. Moreland had spent twelve years or so in 
charge of the Department which looked after the development of agriculture 
among the peasants in those Provinces. He had, therefore, had many opportunities 
of making himself acquainted with the Indian peasant. Those who knew Mr. 
Moreland might rest assured that he had made the very best use possible of those 
opportunities. Since he retired, about fifteen years ago, Mr. Moreland had devoted 
the greater part of his time to a very arduous and careful study of the economic 
history of India, especially in the sixteenth and seventeenth centuries. Those 
who had read his books about India would recognise what an enormous amount 
of work he had put into his investigations, and what a great authority he was on 
the economic and agricultural aspects of Indian history. He understood that Mr. 
Moreland had prepared a further book, which would appear shortly, on the agrarian 
systems of Moslem India. Those who were interested would find in that book the 
very last word to be said on that very fascinating but somewhat elusive and 
abstruse subject. The audience, then, had before them a lecturer who was the 
best authority on the peasants of India and on the history which dealt with them. 
Therefore, in view of that combination of knowledge, they would appreciate that 
they had before them something very like an oracle. 

The following Paper was then read : — 

THE INDIAN PEASANT IN HISTORY. 

An Introduction to the Linlithgow Report 

By W. H. Moreland, C.S.I., C.I.E., 

Formerly Director of Land Records and Agriculture, United Provinces. 

What I have to say this afternoon arises directly out of the report of the 
Royal Commission on Indian agriculture ; but I do not intend to summarise 
that rather formidable document, still less to criticise it in detail. 

As for a summary, the report presents more than 600 important conclusions ; 
and any attempt to compress them into half an hour or so would necessarily 
he unfruitful. As for detailed criticism, my view is that at the present juncture 
it is likely to do more harm than good. , The outstanding feature of the report 
is its insistence on the need for a co-ordinated policy of rural reconstruction, 
a mass attack on the causes of poverty, waste, and inefficiency. All the 
specific conclusions, important as they are, are by comparison matters of 
detail ; and those who accept, as I unreservedly accept, this fundamental 
recommendation, will do more good by uniting to press for early and effective 
action, than by insisting on their individual views on this topic or on that. 

The criticisms that have been appearing in India during the last few months 
show what I mean. You find, as a rule, a sentence, or even an entire paragraph, 
testif5dng to the excellence of the Report as a whole ; and the rest of the 
article consists of vigorous destructive criticism of some particular set of 
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recommendations. An excellent report, says one critic, but it's all wrong 
about the cattle. An admirable report, says another, but it’s all wrong about 
the colleges. Others attack the proposed scheme of finance, or the organisation 
for research, or any one of a dozen different topics, each of them important, 
but all of them subordinate to the main issue ; and in point of fact we have 
a revival of the time-honoured Asiatic practice of stoning an offender to death. 
Two or three stones may not hurt very much, but in the end the victim succumbs 
to the multitude of missiles. I confess that, like other critics, I have a fdw 
stones ready to my hand, but 1 have not come here to display my markmanshm 
in public. It is much better, I suggest, to leave the necessary detailed criticis^ 
to the keen brains of the administrators who have to translate the new polic^^ 
into fact ; the best service we others can do is to concentrate attention ori 
the need for prompt and effective action, instead of providing excuses for the 
people who want to do nothing, or the more dangerous enemies who want to 
do nothing but talk. 

The question to which 1 wish to invite your attention to-day is one with 
which the Commission was not required to deal. Why was this Commission 
wanted at all ? How has this urgent need for rural reconstruction arisen ? 
Why is it neces.sary to mobilise all the forces of India in order to get the peasants 
to do what you and! would only be too glad to do if we had the chance- make 
a little more money, and live rather better than we do at present ? That is 
not a normal state of affairs. You will not find it, for instance, in other parts 
of the Empire ; and I well remember how the difference struck me when I 
paid a vi.sit to Australia about thirty years ago. In India 1 had left the 
departments trying, not very successfully, to hustle the agriculturists; in 
Aastralia 1 found the agriculturists hustling the departments, and with a 
substantial measure of success. What are the causes of this difference in 
attitude ? 

An enquiry of this kind is worth making. At the beginning of a long and 
arduous campaign, such as the Commission urges, it is well to learn all you 
can about the enemy — not inerely the positions he occupies at the moment, 
but how he has reached those positions, how they arc ccmncctcd with his base, 
and what hidden reserves, or hidden weaknesses, lie behind. It may fairly 
be said that most of the mi.stakes we made in India a hundred years or so ago 
were due to our ignorance of what had gone before ; and now, at the outset 
of this new enterprise, it is well to try and eliminate that particular cause of 
inefficiency. 

If you look through the literature of the last century you will find that 
various theories, or guesses, have been put forward to account for the distinctive 
mental attitude of Indian peasants in the mass. The oldest, and simplest, 
of these theories is that the peasant was made that way ; but the world has 
passed the stage where such theories of special creation had to be taken seriously, 
and it is enough to point out that this view is contradicted by the facts. Indian 
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peasants, as I have known them, are neither placid nor contented. They 
grumble at least as much as we do, and, like the rest of us, they have their 
ideals of a better life ; but they have ako what it is the fashion just now to 
call an inhibition, which prevents those ideals from being translated effectively 
into action, and the question is how this inhibition has come into existence. 

A common theory is that it is all the fault of the climate. The answer to 
that theory is that the climates of India are of all sorts. Every authority, 
from the Imperial Gazetteer down to the latest sixpenny handbook, insists 
on the diversity ; and for my part I find it hard to understand how all 
these different climates can have produced a uniform effect. Let us remember, 
too, that our predecessors were accustomed to explain differences inside India 
by these same differences of climate. When, for instance, Akbark histori- 
ographer royal wanted to explain why there was so much more sedition in Bengal 
than in Agra, he found a simple and convincing explanation in the peculiarities 
of the Bengal climate, which notoriously bred sedition. I do not say he was 
right, either as to the fact or its explanation ; but I think his reasoning was 
rather less unscientific than the theory that a uniform result can be attributed 
to such a heterog(ineous entity as the Indian climate. We may agree that 
over large portions of India the natural conditions are unfavourable to 
continuous effort. That fact undoubtedly increases the difficulty of rural 
reconstruction, but it cannot by itself explain why reconstruction is required. 

Another theory is that the peculiarities of the peasant's mentality are 
r‘ntirely the result of his diet. Of course. Buckle is out of fashion nowadays ; 
l)ut some I'ecent scientific work in India suggests that there may possibly be 
something in this view. In some parts of the country, particularly the rice- 
eating tracts, it is quite ])ossible for a man to eat too much and yet starve ; 
he may get more calories of energy than he needs, and yet get too little protein 
to maintain his body in reasonable vigour. That kind of deficiency would 
go some way towards explaining the phenomena we are considering ; I ut it 
would not help us in the North, where the ordinary diet of cereals and pulses 
IS well-balanced, and will keep a man in vigorous health, if only he gets enough 
of it. If peasants in the North are underfed, as some of them are, it is part 
of the problem of poverty, not its primary cause ; they cat as much as they 
can get, and what is wanted is to convince them that they can get more, if 
they set to work in the right way. 

It seems to me, then, that these physical and physiological theories do not 
carry us far. As against them, T suggest that the main cause of the distinctive 
mentality of Indian peasants is to be found in the human environment, in 
the ri'gime to which they have been subjected during the historical period. A 
survey of that regime shows that it was precisely of the kind which an expert 
psychologist might prescribe in order to produce the mentality which now 
exists. It enforced and stereotyped a very low standard of living ; it penalised 
<dl enterprise ; it denied all reward to the peasants ; and it offered rewards 
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of almost unbounded magnitude to the men who could exploit the peasants 
with success. Let us see how this regime operated through the centuries. 

We first meet the Indian peasant in the Dharma, the Sacred Law of Hinduism . 
His position there was simple. We read little or nothing about rights ; but 
we find that the peasant's duty was twofold — to cultivate the land, and to pay 
a share of the produce to the King. That fact is important. Right into the 
nineteenth century the idea persisted that cultivation was a duty to God; 
and to the State, not a right to which the peasant was entitled ; and probablyj 
the old idea still lingers in some of the backward parts of the country. 

We have no records to tell us how this Sacred Law worked in practice , 
but obviously the essential question was the amount of the share claimed by 
the King as his revenue. If it amounted to a rackrent, leaving the peasant 
nothing to hope for, we have substantially the regime I have described ; if 
it left the peasant a reasonable reward for effort, the conditions necessary for 
progress may have existed in the Hindu period. I do not know which alternative 
is true for this period as a whole, but there are signs that the King's share 
tended to increase as time went on, and that it came, at any rate, very near 
the danger point. 

In the earliest texts the share which might be claimed by the King varies 
from a sixth to a tenth or a twelfth. This is quite a reasonable proportion, 
though higher than is now considered proper. Presently, however, we find 
the smaller figures disappear, and the former maximum becomes the standard. 
Then we read of '' what is called a sixth ; " and a commentator explains, in 
language which almost recalls the methods of Somerset House, that the phrase 

a sixth " includes a third. We may take it then that Hindu kings eventually 
claimed about a third of the peasants' produce ; and we know that until 
quite recently the claim in Hindu Rajputana ranged from a third to a half. 

It is impossible to speak with precision as to what constituted a rackrent 
in those early days, but it is safe to say that a third was dangerously near, 
and that a half left the peasant practically nothing but a bare subsistence. 
It is quite possible, then, that rackrenting prevailed in Hindu times, extensively 
if not universally, but there is too little evidence to justify a conclusion ; all 
that can be said is that it is dangerous to take the figures given by text- writers 
such as Manu as an accurate presentation of the practice of the. later period. 

We are on firmer ground when we come to the twelfth and thirteenth centuries 
when the period of Moslem rule began. The religious law of the Moslem 
conquerors recognised, if it did not formally prescribe, a regime of rackrenting. 
Under that law the conqueror had a perfectly free hand, and it was open to 
him to dispossess unbelievers, and distribute their land among his Moslem 
followers ; but if he left the unbelievers in possession, as was done in India, 
the idea was that the profits of agriculture should enure to Moslems and not 
to Hindus. The conqueror claimed a share of the produce, just as Hindu 
kings claimed a share, but there was no arithmetical limitation, such as is 
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found in Hindu law, and may have been effective in Hindu practice. The 
only limit recognised by Moslem jurists was the risk of driving the people 
off the land ; and in practice that means rackrenting. So long as the peasants 
did not rebel or abscond, it was lawful to take all they could be made to pay. 

This legal theory is by no means unimportant. It is true that in India 
many Moslem rulers ignored Islamic law" in their administration ; but any 
Moslem who wanted to rackrent could do so with a clear conscience, a thing 
which counts in practice. Further, there was no possibility of religious 
opposition to rackrenting, such as occurred in some parts of Europe. In India 
the religion of the rulers was on the rackrenter's side. Practice, however, is 
more important than theory, and the practical question is, how Indian peasants, 
in fact, fared under Moslem rule. 

Here the authorities we possess require rather careful handling. We have 
glowing accounts of the work of a few agrarian reformers, great Kings like 
Sher Shah or Akbar, sagacious Ministers like Todar Mai in the North, or Murshid 
Quli in the Deccan, men who tried to treat the peasants equitably, and confine 
the claims on them within reasonable limits. The work of these men naturally 
receives prominence in modern textbooks; and the ordinary reader is apt 
to conclude that care for the peasant was a feature of the period taken as a 
whole. This was certainly not the case. Measured either by time or by area, 
these prominent events are mere episodes ; when you reckon them up they 
account altogether for perhaps less than fifty years out of the six centuries 
of Moslem rule ; and for the great bulk of the period the fortunes of the peasants 
were in the hands, not of great kings or sagacious ministers, but of a multitude 
of intermediaries, each man intent only on filling his pockets, and precluded, 
as I shall show, from doing anything in the way of permanent improvement. 
These intermediaries are the ke}* to the agrarian history of the period ; they 
were of various types, but the tw"o f gures w*hich stand out decisively are the 
revenue-assignee and the revenue-farmer. 

An assignee was usually one of the officers of the kingdom, and as such 
entitled to a salary defined in cash ; but instead of being paid from the treasury, 
he was given what was called a jagir, that is to say, a district which was 
estimated to yield the amount of his salary as land-revenue ; and it was his 
business to assess and collect the revenue from the peasants so as to obtain 
the promised salary, while it was his obvious interest to make the assignment 
yield more. 

It is quite safe to say that the jagir, or assignment, was the most important 
agrarian institution of the Moslem period in India. You meet it all over the 
Morth, and almost all over the Deccan and Gujarat. One or two rulers tried 
to do without it for a time, but it always came back ; and ordinarily more than 
three-quartos of the country was in the hands of assignees, who must thus 
be regarded as the peasants' real masters. What was the attitude of these 
masters ? 
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To begin with, habits of luxury and extravagance prevailed among the 
ruling classes almost throughout the Moslem period. There was therefore 
constant and urgent need of money, which the peasants had to find. At the 
same time, there was an intense desire to accumulate large fortunes, and these, 
too, had to be provided by the peasants. To outshine your fellows in your 
lifetime by extravagant display ; to outshine them after death by your hoard.s 
of cash and jewels ; these were the chief social ambitions of the class from which 
the assignees were drawn. I 

In theory, two counses were open for their realisation. A man might set. 
to work to develop his assignment, investing capital, encouraging the peasants 
to improve their }>roduction, waiting some little time for the result, and 
eventually enjoying a steadily increasing income drawn from the increasing 
prosperity of the peasants. Thai course was deiinitidy ruled out by uncertaiiit> 
of tenure. An a.ssignee might be .shifted eveiy year, or he might b(; al le to 
retain his holding for .some time ; but he mwer knew from day to day what 
his fate might be. The struggle for productive assignments was very keen , 
to invest capital, or leave resources in the peasants’ ]X)ckets, would have* 
merely been to invite other claimants to come forward. The only prudent 
course was to squeeze your assignment dry, and then set to work to get 
transferred to one which still held a little money That was the ordinarv 
state of affairs throughout the Mo.slem period. 

Now let us look at the other figure, the revenue-farmer. Perhaps you will 
say that there was not much room for liim, with so much of the country 
held in assignment ; but assignees commonly farmed out the revenue to which 
they were entitled, so that farmers were numerous. Again, when land was 
reserved for the royal treasury, the officials often either let it in farm, or took 
the farm themselves ; in either case, there was someone besides the treasury^ 
looking for an immediate profit- The characteristic of all these farms was 
their short duration. A year was the ordinary period ; and three years is 
the longest I have read of up to the eighteenth century. Obviously, then, no 
farmer could dream of carrying out a policy of development ; like the assignee, 
the farmer was bound by the conditions of his tenure to squeeze the country dry. 

Again, it must be remembered that competition for these revenue-farms 
was usually keen. Farming was a regular business or profession ; and success 
in the face of competition depended on ability, first to obtain a district with 
some money in it, next to extract that money out of it, and lastly to keep 
other competitors away until the mine was nearly worked out. All this 
involved the existence of some very undesirable classes, spies and informers, 
touts to push the farmer's interests, and " wreckers," as they were aptly 
called, to discredit his competitors. The final result was a large number of 
experts, who depended for their livelihood on gathering in every penny that 
the country could be made to yield. In essentials, then, there was little to 
choose between farmer and assignee. 
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In one respect, however, there was an important difterence. The farmer’s 
person was pledged for the fulfilment of his contract, and the penalties for 
failure were drastic. There are records of defaulters being flayed ; but this 
measure was, I think, quite exceptional. Something more gradual was preferred, 
and an ordinary method was to keep the defaulter in prison, and flog him or 
torture him with rack and pincers, two or three times a week, until he eithei 
found the money or died of his wounds. If then farmers stripped the country 
clean, they often had a very strong motive for doing so ; it was flog, or be 
Hogged. 

Ordinarily, then, the peasants’ masters must have had tlie will to rackrent , 
ihey also had the power. You will nnnernber that production and payment 
of revenue constituted a duty to the State ; and Hogging was a yu'escribed 
penalty for peasants who failed in that duty. h'urther, the practice 
was to .sell the wives and children of defaulting ])easants as slaves. With 
thest‘ powers at their disposal, assignees and fanners wer(i in a strong position : 
peasants could r(;f)el, or a])scond, but short of such action they were helpless. 

Perhaps the best illustration of the position, as it had developed in what 
some people like to think of as the golden age of Shahjahan, is the argument 
which Franrois Hernicr put into the mouths oi tlui assignees and farmers, with 
some of whom he was on familiar terms. Why, he makes them ask, should 
the neglected state of this land create uneasiness in our minds ? And why 
should we expend our own money and time to render it fruitful ^ W'e may be 
deprived of it in a single moment, and our exertions would benefit neither 
ourselves nor our children. Let us draw from the soil all the money we can, 
though the y)easant should starve or abscond, and we should leave it, when 
commanded to quit, a dreary wilderness.” To that argument there was no 
effective answer. 

Such, ill bare outline, was the regime under which the mass of the peasants 
lived and worked in Moslem India. The question naturally arises whether 
things were better in those parts of the country where Moslems did not rule. 
Here precise information is wanting ; but there are signs that in the north and 
centre of India things were sometimes rather better in the Hindu States, 
because peasants sometimes sought a refuge there when oppression became 
intolerable. In the South, on the other hand, we know that over large areas 
farming prevailed in the worst yiossible form, the farms being auctioned yearly ; 
and with that .system it seems to me that rackrenting must have been inevitable. 

One other factor in the situation must be noticed. The idea that the farmer 
or assignee should be content with a specified share of the peasant's produce 
did not wholly disappear. The recognised share ranged usually between a 
third and a half, that is to say, at or beyond the danger-point ; but in addition 
to the basic claim, there were traditional supplementary demands, which in 
the aggregatemade a substantial addition to the burden . Everybody concerned 
in the assessment or collection of the revenue wanted something for himself,. 
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the tenth and the half-tenth," " the one per cent." and the two per cent," 
the fee for measuring the land, the fee for estimating the produce, and all the 
other traditional items which we hear of only in the records of unsuccessful 
attempts to prohibit them or regulate their amount ; and these supplementary 
exactions must have operated to produce a clean sweep of everything the 
peasants were known to have in their possession. The regime under which 
the bulk of the Indian peasants lived during six centuries may thus be described 
briefly as rackrenting, under the whip. 

The essential features of this regime may be summarised as foUow's : in 
the first place, no constructive policy of development was possible. The ide 
of development was indeed present, at any rate, from the fourteenth century 
onwards. Ghiyasuddin Tughlaq, the old soldier-king, held that governors 
and collectors could make or mar the kingdom ; and he insisted on their duty 
to strive for steady extension of cultivation, with a gradual rise in revenue, 
not for such an immediate enhancement as should ruin the country. His 
doctrine, however, had no effective force, and his brilliant but eccentric son 
devastated a large area merely by the severity of his assessments, which drove 
the peasants into rebellion. In later periods, also, we meet similar ideas 
from time to time, but they scarcely ever came to fruition ; the needs of the 
moment were usually far too pressing for anyone to think about the future. 

In the second place, there was no chance of a rise in the peasants* standard 
of living. No peasant could dare to be seen spending money, for that would 
mean increased demands by his masters. It was much better to bury money 
than to spend it. 

In the third place, the life of a peasant had, at the best, very few attractions. 
It was much better to be a parasite than a producer ; the parasite carried the 
whip, the producer must expect to feel it. 

The essence of the whole agrarian system was thus a barren struggle to 
divide, instead of a concerted effort to increase, the produce of the country. 
The peasant tried, sometimes successfully, to hide his gains ; his masters tried 
to discover and appropriate them. It seems to me to be beyond dispute that 
such a regime, prolonged through the centuries, would of itself suffice to produce 
the type of peaisant which the earliest British administrators found in India, 
not much more than a century ago. 

The history of the short intervening period is too well known to require 
recapitulation ; but it may be well to recall that for some time English admin- 
istrators tried to work the system which they found in operation, and that 
the change was gradual . The whip was very soon discarded, but the nineteenth 
century was well advanced before the practice of rackrenting was formally 
condemned ; it has not yet entirely disappeared, but for some time now the 
bulk of the peasants have been in a position to retain a portion of any profits 
they may make, and to spend them without the old anxiety as to the result. 
That is the central fact of the agrarian situation of to-day. Just three centuries 
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ago, some English merchants in India wrote that what was wanted for the 
recovery of the country was to give the people leave to lift up their heads 
in one year's vacancy from oppression." It would not he true to claim that 
oppression no longer exists, hut it may fairly be said that now, for the first 
time for six centuries, and possibly for sixteen, the peasants have been given 
a chance of lifting up their heads. 

It has seemed to me worth while to bring this view forward at the present 
juncture. The Indian administration, in the midst ot its heavy preoccupations, 
has been called on to undertake a new and arduous enterprise ; let us try to 
concentrate attention on the fact that the enterprise, though arduous, is by 
no means desperate. As I read the story of the past, it carries a message of 
encouragement and hope for the future. Recall for a moment the various 
theories I have enumerated as to the causes of the present situation. If we 
held that the peasants’ apathy is the result of a special creation, we should 
have to admit that the only logical remedy is to scrap the peasants, and create 
new ones in their place. If we held that the situation is due wholly to the 
climate, logically we should have to set to work to juggle with the ecliptic, 
in an attempt to shift the antarctic ice-cap. Even if we held that diet is the 
primary factor, we should have to begin by attempting to change the thing 
which all social reformers know to be the most difficult to change from above. 

On the view I have pnit forward, the task before the Indian administration 
IS less arduous, though I do not say that it is easy or simple. It has to deal 
with the residual effects of causes which have now almost ceased to operate. 
They ojxiraled in any case long enough to produce a situation of the greatest 
difiiculty, an ever thickening crust of apathy and hopelessness, formed over the 
entire country ; but the crust has now ceased to thicken, and in places, par- 
ticularly in the Punjab, it is obviously wearing thin. There is now scope for 
work which would have been hopeless half a century ago, and would probably 
have been premature even when Lord Curzon initiated the policy of which 
the Linlithgow Report is the direct outcome. There is now a reasonable hope 
that a concerted and sustained effort, such as the Report advises, may break 
up the crust once for all, may liberate the stores of energy which are now 
dormant, and may convince the peasants in the mass that it is worth their 
while to strive for the ideals they have never wholly lost. That, as it seems 
to me, is the message of the past. 


DISCUSSION. 

The Chairman said the meeting had heard a very interesting explanation of 
the root difficulty which Mr, Moreland had mentioned at the beginning of his 
paper, namely, what one might call the passive character of the Indian peasant. 
Personally, he had to confess with shame that he had always been an adherent 
‘•>f the first of the theories which the lecturer had mentioned, and on which he 
iiad poured so much scorn— the theory that the Indian peasant was built that way. 
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He was reminded of an incident which had occurred to him in India when he was 
visited in his district by the leading agriculturist in India of that day. They had 
both gone round the Public Gardens and had been very much impressed with th<' 
immense production of the vegetables, flowers and trees in those gardens. He had 
been very anxious to acquire some information, and he had asktid the agriculturisi 
if he could tell him why the soil at that particular place was so fertile, and the great 
man had replied, " Well, it is fertile because of its fertility.*' That was very much 
the sort of view which one was apt to take of tht‘ Indian peasant, namely, that hc‘ 
was passive because of his passivity. Other tlieories had been put forward in the 
course of the paper, especially the lecturer’s own particular view, and it woulql 
be intenjsting to hear what remarks would be made upon it. 


SiK Hknry S. LAWRENCii, K.C.S.l., said it was easv to praise a Paper which wiis\ 
based on original research and Instorical learning of a very higli order. It was 
difficult and less gracious to criticise it, but he would essay that ddficult and loss 
gracious task 

The paper had been written by a scholar for scholars, and assumed in its hean.Ts 
and readers botli knowledge of the subject and goodwill. In the distinguished 
and v(Ty select auduinc(‘ present both those qiialitu‘s were assured ; but, elsewhere, 
certain parts would be misunderstood by the ignorant, and misrepresented b^ 
the malevolent. 

H.,‘ ref(‘rred hnst to Mr. Moreland’s statement tliat the practice of rack-renting 
had not yet entirely disappeared, and that oppression still existed. Mr. Moreland 
perhaps distinguished rents paid to landlords, from taxation paid to the State . 
but there were people who were apt to confound the two idixis, and who would 
be glad to claim Mr. Moreland’s support for tlieir attacks on the land revenue 
system of India. Perhaps in his reply Mr. Moreland would make his position 
clearer. Mr. Moreland lielievcd that the history of the last century was “ too 
well known to require recapitulation.” His own experience was cjuite different, 
and he held that no period of hi.story was less understood in this country, or mon- 
senously mivsrepresented , There were political parties in this cou ntry who advocated 
the nationalisation of land. Did they recognise that land had been nationalised 
in India throughout the ages ? It was true that under the personal rule formerly 
prevailing it was the property of the Hindu King or Mughal Emperor, but it was 
now the property of the State, and since the Governments of India had assumed 
that charge, the lot of the peasant had been improved, and the percentage of his 
produce taken in taxation had been continuously reduc(?d. And yet the very men 
who anathematised the principle of private ownership of land in England supported 
movements in India the object of which was to restrict the rights of the State over 
land. Close study of those systems might indeed reveal to our Statesmen at homt* 
how to confer on the people the magic right of property, and to combine with it 
the reservation to the State of the communal right to increments of value.' 

Mr. Moreland was a severe critic of the Moslem rulers of Northern India. Ht* 
held that care for the peasant was not a feature of their period, and ascribed that 
defect in part to their religious law. The reference to religious law might well 
have l>een omitted, for history in those centuries recorded no instance of the 
application ot the religious law of the conquering invaders in the limitation of the 
oppression of conquered aliens. If those present thought of the contemporaiy^ 
history of western rulers, and considered the state of the Netherlands under Philip 
of Spain, or Central Europe in the eighteenth century, there was little to choose 
between the degrees of cruelty applied to the weak and defenceless. And that was. 
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an important point. The villages in India had been mostly walled and fortified, 
and defended themselves by force of arms against oppressive exactions ; a state 
of affairs which lasted to the middle of the nineteenth century, as was observed 
in the journeys of Sir W. Sleeman in Oudh. Whether Hindu or Moslem miens 
were the more oppressive was a very ancient (and. indeed, unprofitable) controversy. 
Sir Thomas Munro. an eye witness of Indian ruh^ in the eighteenth centu^>^ in his 
well-known account of the State of the Peninsula, had refused to draw any distinc- 
tion between them. In 182 as Governor of Madras, he wrote • “1 never could 
discov<^r the least foundation for the assumption that the Hindu as.sessment had 
iieen raised by the Muhammadan Conquest.” 

He wished to refer to one last point. Mr. Moreland had furnished the Koyal 
('ommission on Agriculture with a most valuable memorandum which was published 
in an Appendix to their Report As in the present Pajicr, he pointed out that 
" at the heart of the problem lies the development of the desire of a higher standard 
(d living.” The ('ommission had accepted the gimeral accuracy of Mr Moreland'.s 
diagnosis which opened up a vista of hope. It w^as iinemploymc'nt, from whatever 
1 aiisi; It was derived, that was the crowning tw'il e(]ually in India a.s in England 
'I'oo sombre a view, however, sliould not be taken In .spite of all tlie difficulties 
the peasant had progrc'ssed in the art of agriculture In i8«u Dr. X’oelckei had 
read a Paper to the Society on his enciuiries in India, and he used the following 
words : “In many parts 1 have sinui magnificent agriculture wEicli leaves littlt 
nr no room for improvement At its best the agriculture is a picture such as might 
be a model to many a British firmer ’ No one who lia<l seen the terrace cultivation 
on the hillsides of Madras, the reclamation of sandy deserts for piTennial irrigation 
in the Punjab, the spice gardens in the dense fore.sts of Kanara, would deny to 
those varied races of men industry and intelligence, and courageous (mdurance. 
'I'he exainplc‘.s that stood out in his memory lay on the coa.sts of Ratnagin. There 
c.ould be seen, as he himself had seen, the oulcastes (the tiepressed classes) hew'ing 
out the living rock, and carrying earth to th(' hollow's they created in order to 
grow a handful of rice in jiatchos measured by the siiuare toot Such patience 
and hopefulne.ss deserved recognition. Perennial irrigation was being pres.scfl 
forward in almost every tract where conditions were favourable, and when the 
Welter was available throughout the year, there was ample w'ork provided for both 
farmer and labourer. As Mr. Moreland stated, the future of India rested on the 
liberation of the stores of energy that w'ere dormant in the peasantry' . That was 
the message of hope from the past wuth which Mr. Moreland concluded. That 
was also the keynote of the report of the Royal ('ommission. 

Mh. a. Yusuf Aui, C.B.E., said the main proposition of the lecturer’s Paper was 
one with which he agreed, and witli wliich he thought most reasonable people would 
agree, namely, that the chief problem at the present day was the making of a 
combined attack on all the varied obstructions to the p(‘asauts’ prosperity, whethiT 
those obstructions arose from past history, frompresent human environment or from 
any other cause whatsoever ; but when one came to deal wuth details, he w^as sorry 
to say that he would have to disagree with the thesis as set out by the lecturer. In 
the first place, Mr. Moreland had said that he could not agree about climate or diet 
as being two important factors which made the Indian peasant what he was. The 
dogmatism about climate and diet could be carried too far, but, making all allow ■ 
ances, it must be perfectly clear to the lecturer himself, if he referred to his previous 
'Experience in India, that climate did play a very important part. To ask why 
^^iimate, which varied in India, should produce one uniform result ignored the 
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fact that it did not produce one uniform result. The sturdy, tall Punjab peasant 
was a very different man from the Bengal peasant who lived in a moist, damp 
climate. In all history, including the quotation which the lecturer had given 
from the Moslem historian, it was clear that climate did play, and had played 
a very important part. With regard to diet, he desired to call the attention of 
the audience to a table which was printed in the Report of the Royal Commission 
on Agriculture, which showed that so far from the diet being well-balanced, a 
scientific study of the Indian diet showed that it was veiy ill-balanced. In the 
Deccan the agriculturist subsisted on maize ; but mere maize without prober 
admixture of ghee was apt to produce certain digestive disorders which were tfar 
too common, as revealed in the statistics of the hospitals all over India. Ime 
Punjab peasant lived rather well, and the result was to be seen in his physique. 
If one examined the actual figures of ailments in I ndia it would be found that diet haqa 
great deal to do with the stamina and the energy of the people. With regard to 
custom, social organisation, and the ideas inherited from the past, he did not think 
the lecturer had laid sufficient stress on those factors. They were very important. 
What Mr. Moreland had said about the past seemed to throw the whole onus on 
the unfortunate rulers who had preceded the present rulers of India. Mr. Moreland 
had himself mentioned some very bright examples from Moslem historians which 
proved the contrary of his thesis, and he merely accounted for it by saying that 
those were exceptional rather than general ; but personally he would like to point 
out that in regard to the religious law, particularly of Islam, it was made a spiecial 
point that in all rural economy it was the duty ol tlic State to take care of the 
cultivator and to encourage him in every possible way. Hindu political theory 
was equally insistent on the ryot's position as the basis of the Stale. He would 
like to suggest that in thc'se controversies points which were liable to create needless 
misunderstandings might be left out. He agreed that even wlierc the points were 
perfectly accurate they might be used for purpose's which might rather obstruct the 
object which all had in view. What was that object, and how could it best be 
attained ? It was very unfortunate, although it might have been necessary, to have 
limited the reference to the Royal Commission so as to exclude a consideration of 
land tenures. To his mind, at any rate, the all-important fact about Indian 
agriculture at the present day, so far as the Government was concerned, turned 
upon the systems of land tenure, and, if the Commission had had the opportunity 
of investigating the point, they might have been able to have putfoi-v'ard suggestions 
which would have been very useful in the future. That, however, had been entirely 
excluded from their considenition, and the result was that, although the Commission 
had made some very important recommendations, they were all on points of detail, 
very few of which could not have been made from a study of the reports of the 
Agricultural Departments, over one of which Mr. Moreland had presided for so many 
years. 

The whole idea of land seemed to have suffered a revolutionary change. In 
the East the land was not considered a commercial commodity. In the olden 
days it had been more a sort of bond for social action and social relations. On 
that idea, British rule, trying wherever possible to improve the relations of the 
people and their economic conditions, according to contemporary western standards, 
had engrafted the notion that land was a commercial commodity ; and there was 
found a great conflict in working out those two ideas. In the minds of the people 
there was one idea ; in the minds of the rulers there was another. In legislation 
there were all sorts of confusions. When the time came for all these questions of 
land being considered in a comprehensive spirit, it would not only lead to the 
amdioration of the peasants' lot and to the improvement of the position of India 
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generally, but it would also lead to a reconstitution of the financial contracts of the 
Provinces with the Government of India. Everyone knew that the Provinces were 
treated very unfairly with regard to land. Some provinces pocketed a large 
proportion of the produce of the land. Other provinces had to contribute very 
largely to the central exchequer. Those inequalities had to be redressed. There was 
yet no scientific study of the question of increment values in India. Urban land 
was treated practically in the same way as agricultural land. Whem he had been 
Finance Minister in Hyderabad he had tried to work out a scheme for inserting into 
assessment proposals some provisions by which the State could assume rather more 
control of urban land and treat it on a difierent footing from agricultural land ; 
and he had given careful consideration to marketing facilities and communications ; 
but, unfortunately, many schemes died with the disappearance of the author of 
them. He did urge, however, that in any future consideration of the great and 
comprehensive points which vrere raised by agricultural policy, the question of the 
relations of the various grades of producers and of the various grades of land, and 
of the provinces iniey se, and with reference to the Government of India, should never 
be lost sight of. 

Next in importance was the consideration of agricultural credit. He thought 
the State could do a great deal more to provide agricultural credit. It was true 
that there were the co-operative credit societies, but the reports which had been 
published showed that a good deal of the work of co-operative credit societies was 
still in a very unsatisfactory condition and that it would take long years before 
they got firmly established and before they provided full agricultural credits to 
farmers and tenants. A great many suggestions were made in the Royal Com* 
mission's Report about machinery and research, but he ventured to submit that 
those affected only the great landholders and did not touch the small farmer. 

Finally, there was the question of agricultural education. He was strongly 
of the opinion that the attempts at agricultural education had been complete 
or partial failures, and that a definite attempt ought to be made to introduce into the 
educational system of India a satisfactory provision in that respect for the 
agricultural population. 

The vital part of a Government’s relations with the ryot as such could be appraised 
by complete answers to quCvStions like the following : - What is the burden which 
the Government throws on the land ? How is it distributed between the numerous 
parties who hold different interests in the land ? How is i I distributed on different 
kinds of land, agricultural, ahadi, pasture, forest, mineral, or industrial ? Is the 
distribution even and equitable, as between Province and I^rovince, District and 
District, holding and holding ? Apart from questions of theories as to economic 
rents, which arc irrelevant in the present position of the land question in India, 
do land incomes in practice and in fact, bear a greater proportion of State burdens 
than commercial or industrial or other kinds of income, and, if so, what agencies 
are there for redressing the inequalities ? Does the landed interest of all grades 
enjoy in practice and in fact, the same facilities of acctjvss to modern education and 
to the sources of power and influence in the State as other interests, and, if not, what 
is being done in the interests of fair play ? These were searching questions, and on 
the answers to them would depend our judgment as to how far the State had fulfilled 
Its fundamental duties to the cultivator. But these questions all had reference to 
land tenures and Government land revenue systems — their exclusion from the 
reference to. the Commission rendered the Commission’s report, in his opinion, 
sterile. 

Next to what the Government took from the land (as compared with other 
interests), was the question what the Government gave to the land (as compared 
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with other interests). The Government was responsible for the system of com- 
munications — roads, bridges, railways, post, stage carriages, motor transport, and 
now air communications. Strategic and export and import considerations had their 
{iue importance, but had rural and agricultural interests receive d due conside ration ? 
(/urrency legislation and financial aiTangements had commtrcial interests in the 
foreground. Was not agricultural credit of even greater importance, and had 
adequate facilities been provided for it ? .He had referred to custom, social oiganisa* 
tion, and inherited ideas, as a very important factor in the peasant’s pn sc nl positibn, 
but economic facts had a large share in moulding custom and the social milu it. The 
State had the economic position almost entirely in its hands. His pk‘a was thahin 
<leveloping the economic position, they should treat the peasant as a son and not as a 
step-son. \ 


Sir Richard Burn, C.S.I., remarked that the two previous speakers had < 
rather strongly the main thesis of the lecture. The lecturer’s idea was that the 
thing which had ktipt back the Indian peasant was more the unprogressive naturt* 
of the schemes of Government than the various factors-— diet, climate, etc. — which 
were sometimes said to be the cause. He did not think either of the two previous 
speakers had met that argument. The lecturer admitted that both climate and 
diet did affect the mentality of the peasant, but he pointed out that in the last 
hundred years some advance had been made. Personally, he did not think either 
Sir Henry Lawrence or Mr. Yusuf Ali had made any attempt to show that the 
British Government had been able to influence climate or appreciably to inifjrove 
the diet of the peasant. If one looked at the history of revenue' administration, say, 
in the United Provinces, it would be found that we had started, as the British 
generally did, by taking the things over as we found them and making improvi nients 
here and there ; and concurrently with that the status of the pea.saiit had giadually 
improved. He w^ould refer to the case of Oudh, which had been annexed in 1S5O. 
That had be^n a particularly ill-ruled State, and there were very fairly accurate 
statistics regarding cultivation there. Enquiries had been made in the '60’s about 
the tenants, and he thought the fact that within so few' years the status of the 
tenant had improved was a very strong argument in favour of Mr. Moreland's 
thesis — that the system of government outweighed natural and social delects. 
It had been .suggested to him some days ago that Mr. Moreland appeared to think 
that Muhammadan rule had been worse than Hindu, but on reading the lecture 
he did not think that that was in Mr. Moreland’s mind at all. Referring again 
to the United Provinces, and taking the Jhansi district, there had been a very good 
report written shortly after the Mutiny showing that the Marathas, who had held 
most of that district, had a system based on a high rack rent. We had made one 
mistake in the United Provinces in the early days when wc came across those rack 
rents. It had been thought that they were rents whicli should be collected in full 
over a series of years. The indigenous system was, however, to fix a rack rent and 
collect as much as possible and not to carry on arrears from one year to another. 
The administrators had had to admit that the effects of that mistake in the United 
Provinces had been very serious. In twenty or thirty years, after we had got the 
Banda district, the whole district had been sold up for arrears of revenue three 
times over. 

The lecturer had particularly mentioned the Punjab as a part of India m which 
the crust of apathy caused by mis-rule in the past was wearing thin. Personally, 
be had recently been reading a little book — ^the first Village Economic Survey — 
issued by the Board of Economic Studies in the Punjab. It was a village in the 
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Amritsar district, and he had been very much struck by the facts which w<Te set 
(lut. apparently correctly. The village was mostly owned by Jats, with a few 
Muhammadans who had other occupations as well as agriculture. The village was 
conspicuous by bad education. Kot a single Jat had reached the matriculation 
standard, and no member of any caste had gone beyond the matriculation standard ; 
but in the last twenty-five or thirty years it was found that the debt was bt'ing 
steadily paid off and the incidence of the land revenue asscssnunt \vi s stteoily 
decreasing. In whatever way one like'd to take it, that village was in.jio\ing 
materially. In his own province he could say that the peasant was becoming more 
and more alert. 

On the motion of the Chairman, a hearty vote of thanks was accorded to the 
lecturer for his interesting address. 

Thic Lecturer, in acknowkxlging the vote, remarked that he had said that 
there was oppression still in India. Ho did not mean there was oppression in the 
land revenue system ; his owm view^ was that the land revenue system in India 
from the beginning to the end w^as wholly and entirely a question of administration. 
When wc had taken it over circumstances had made it as bad as any syslem could 
possibly be, but as the result of a hundred years’ work, we had turned it into the 
most scientific system of land taxation that the wwld had yet seen. With a \ery 
slight adju.stmerit of details India could have been fmancid for the tuture out of 
The unearned increment — which was a thing which every economist and vvvry 
e.ountry in the wwld wanted to do, but they could never do it because ot vested 
interests. Unfortunately, a Jc>int Coniinittee ol Parlianunt had inltiventd, and 
IS the result of its intervention the legislatuies in the North were now'busily ci eating 
masses of new' vested interests which would render that ideal inqcssihle ol 
attainincrit. 

lie .should be very sorry indeed to give the impression that he waf ecmtrasiing 
Hindu and IVloslem rule. K was a (juestion ot time. One had to take thc^ Hindu 
period and Moslem period. As he Jiad said, he did not know what had really 
happened in the Hindu period, whereas he did know 1 airly precisely wdiat had 
iiappened in the Moslem period. The conclusion he had n'ached on ct rtain 
hypotheses was that the Moslem conciuest had not made a bit of ditlerence, and that 
the Hindus had been doing exactly what the Mosk ms subsequently did. 

As for the rest of the discu.ssion, he did not think he w'as called up)on to make 
any lemarks. As he saw it, the point liad iiow^ be(Ti reached where, it only Indians 
would put their backs into it, they could change the future oi the coi.nlr> c nec and 
tor all. If they w'ould only take the first Uw steps - which were always the most 
dilftcult — ^they liad the future in their own hands. 

The meeting then terminated. 


OBITUARY. 

William Worby Beaumont, M.Inst.C.E.. M.lnst.E.E,, M.lnst.Mcch.E.- 
Mr. Worby Beaumont, the well-known consulting engineer, who had been a 
member of the Royal Society of Arts since 1893, died on April 14th, in a London 
nursing home, at the age of 80. He was honorary consulting engineer to the Royal 
A-utomobile Club» a member of the Treasury Committee on Horse-power Rating. 
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of H.M. Gas Traction Committee, and of the Committee of H.M. Surplus Govern' 
ment Property Disposal Board. Bom near Manchester, in 1848, he was educated 
at Reading and Ipswich, and received his practical engineering training at the 
Reading Iron Works and later as improver in the works of Messrs. Ransomes. 
Sims & Jeffries of Ipswich. He was afterwards assistant to the late Robert Mallet, 
C.E., F.R.S. For ten years he was joint editor of the Engineer, and then returned 
to private practice twenty-five years ago. He was technical adviser for twelve 
years to the Commissioner of Police of the Metropolis on all motor vehicle questions., 
and was appointed arbitrator in numerous cases by the Board of Trade and tht 
High Court. He was vice-president of the jury at the Brussels Exhibition o& 
1910, vice-chairman of the London Electric Vehicle Committee, and vice-chairman 
of the Roads Improvement Association. 

In 1894 Mr. Worby Beaumont read a paper before the Society on “ The Automatic! 
Balance of Reciprocating Machinery,*' for which he was awarded a silver medal. \ 
and this was followed by a series of papers in subsequent years on subjects con- 
nected with motor vehicles and street traffic, the last paper, on ** Modern Moto? 
Car Design,** having been delivered only last year. 


NOTES ON BOOKS. 


Life and Work of the People of England. The Fourteenth Centurv 
By Dorothy Hartley and Margaret Elliot. 

Life and Work of the People of England. The Seventeenth Century. 
By Dorothy Hartley and Margaret Elliott. London : B. T. Batsford, Ltd 
Each volume 4s. 6 d. net, boards ; or in cloth, 5s. 6 d. net. 

Three fallacious attitudes towards the past arc customarily adopted at the 
present time.* First there is the ** romance of modern industry ’* attitude, which 
treats the past as barbarous and to be pitied. Secondly, there is the *'good old 
days ** attitude, which makes its supporters exclaim with Peacock : “ Don't 
talk to me about anything that has happened within the last two thousand years.” 
Thirdly, there is the ” Shakespeare in modern dress ” attitude, according to which 
nothing ever changes at all. The truth presumably is that things do change, 
neither altogether for the better nor altogether for the worse. 

I believe I have named the three points of view in the order in which they are 
usually set before us. At school we are made to believe in progress ; nor do we 
take much persuading when in our 'teens that invention and progress are synony- 
mous. At the university scepticism sets in, and we fall under the spell of Hellas. 
In the wide world we find everything going on as it went on in the days of Isaiah, 
in the days of Horace, in the days of Chaucer. 

There is no doubt that the " Life and Work ’* series docs its best — a good best 
— ^to put an end to a bad tradition. It breathes reality into that barbarous and 
pitiful past, which turns out to have been deserving of less pity and more curiosity. 
The fourteenth century, of course, was a critical time in England from the point 
of view of society, as the authoresses do not fail to remark ; war and pestilence 
precipitated changes of far-reaching importance. 

With regard to the excellent pictures with which every phase of the life of the 
people is illustrated, I have only one comment to make. Might it not have been 
worth including among them a few photographs of fourteenth-century architecture 
ai 34 works of art ? There is a photograph of a model of the hall at Penshurst : 
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why not one of Penshurst itself ? Thus might the remoteness of the age seem 
less great. The pictures are homely and lively enough, but with all the people in 
fancy dress, so to speak, it might have been advisable to remind young readers as 
forcibly as possible that many churches familiar to them were conceived and 
built in the period of the Hundred Years* War. 

A pleasant sense of humour pervades the letterpress. Under Donkeys : “ Being 
fond of animals, we regret that in every picture of every donkey in every centuiy^ 
a donkey is being whacked.’* 

The present reviewer is awestruck to learn that the most popular winter game 
' for both sexes ” (of the nobility) was chess. Another nail in the coffin of our 
illusions about progress ! 

The volume on the seventeenth century is not inferior to its predecessors in the 
series. An imaginative teacher should find it most valuable : it provides just the 
right texts for many an interesting lesson. One, for instance, on a perennial type 
of conservatism. “ Many people thought, too, that in spite of guns the sturdy 
bow and arrows ought not to be despised in warfare.” 

The seventeenth century was very artistic and civilised, yet, like the eighteenth, 
not very clean. ” (kme are the cheerful bathing scenes of the earlier M.S.S 
Seventeenth -century people wash in their own rooms and not much.” 

As before, the pictures are fascinating, and should stimulate every intelligent 
boy and girl who opens the book into pursuing further researches into his or her 
favourite subject ; amateurs of the fire c*ngine, if such exist, will be entranced by 
the operations shown at the bottom of plate 38. Football enthusiasts will see 
from plate 16 that their game was originally played in a costume not less attractive 
than that worn by the dignified protagonists of cricket. 

A little more emphasis on the creative aspect of the centuiy’ might not have 
come amiss. Children do not hear enough about either Sir Isaac Newton or Inigo 
Jones : two of the greatest Englishmen of any age. But it would be wrong-headed 
to labour the point ; these books are admirable : they generate and maintain 
just the right atmosphere of ” life and work.” 

The feeling of the ” quaintness ” of many of the proceedings described is not 
to be avoided. The twentieth century is as quaint as any ; the Greeks and Romans 
alone have been sufficiently matter-of-fact in their respective ways to escape this 
particular contamination. If the books of the present series were intended to form 
a Kulturgeschichte they would have to speak of the highly intellectual minority in 
the seventeenth century which was anything but quaint ; with ” life and work ” 
at large of course it was different. 

What was said above about photographs would apply here too. The Banqueting 
Hall might have figured among the illustrations ; also, perhaps, some contemporai^’ 
portraits of notabilities. It is true that the engravings begin to look more modern. 
The riding school, after Van Diepenbeck, is very chic. The travelling grinder, 
after Teniers, is merely smarter than the gentlemen we have all seen and admired. 

There is no excuse left for teachers to lay undue emphasis in the old style on the 
n:iilitary operations with which the minds of children have been so unwisely 
regaled. 


meetings of other societies 
during the ensuing week. 


Monday 


^9. .Actuaries, Institute of, Staple Inn 
W.C. K p.m. Mr. J. G. Parker, 
Financial Conditiona in Canada as aSecting Life 
Assmanc©.’* 


Geographical Society, at j??olian Hall, New Bond 
Street, W. 8.30 p.m. Mr. W. R. Rickmers, “ The 
Alai-Pamirs in 1913 and 1928.*’ 

University of Ix)ndon, at Bedford College for Women, 
Regent's Park, N.W. 5.15 p.m. Dr. Vilhjalmar 
Stefansson, ** Abolishing the Arctic. ’ 

At King’s College, Strand, W.C. 5.30 p.m. Prof. 
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Pedro Salinas, *' Thirty Veata of Spanish Literature 
(x898-X9aQ).*’ (Lecture L) 

At the London School of Economics, Houghton 
Street, W.C, 5.30 p.m. “ Some Modern Philosophies 
of History ” — ^(Lecture I) Prof. H. J. Laski, “ Marx.” 
At University College, Gower Street, W.C. 5.15 p.m. 
Prof. Dr. Mcllanby, “ Drug>like Actions ot some 
Food Constituents.” (Lecture 1.) 

5.30 p.m. Prof. H. F. Baker, ** Getimetry : a Brief 
Review.” (Lecture I.) 

Tuesdav, April 30. .Anthropological Institute, 52, Upper 
Bedford Place, W.C. 8.30 p.m. Mr. J.H. Driberg, 
** Gala Colonists of the Sixteenth Century.” 
Illuminating Engineering Society, at Holopbane, Ltd., 
Elverton Street, Westminster S.W. 6.30 p.m. Dr 
S. English, ” further Pror>erties of Glass 

and their Application in Illuminating Engineering.” 
Demonstration by Mr. Gillespie Williams of various 
novel applications of Coloured Light. 

University of London, at King’s College, Strand, W.C* 

5.30 p.m. Sir Bernard Pares, ” Contemjiorarv 
Russia.” (Lecture I.) 

At University College, Gower Street, W.C. 5.1s p.m 
Prof. Dr. E, Mellanby, “ Drug-like Actions of some 
Food Constituents.” (Lecture II.) 

Wednesday, May 1.. Analysts, Society of Public, at 
Burlington House, W. 8 p.m. (i) Dr, R. S. Morrell 
and Mr. S Marks, ” The Determination of Organic 
Peroxides.” (2) Mr. J. W. Croxford, “ Differential 
Halogen Absorption of Oils and Fats.” (3) Di 
W. R. Schoeller and Mr, C. Jahn, “A New Method 
for the Separation of Small Quantities of Tantalum 
and Niobium from Titanium.” (4) Mr. H. R. Ambler, 
” The Analysis of Small Samples of Gas.” 

British Academy, Burlington Gardens, W. 5 p.m 
Prof. Dr. J . Dover Wilson, ‘‘ The Elizabethan 
Shakespeare.” 

Electrical Engineers, Institution of, Savoy Place, W.C 
6 p.m. Meeting of Wireless Section. 

Royal Institution, 21, Albemarle Street, W. 5 p.m 
Annual Meeting. 

Sanitary Engineers, Institution of, at Caxton Hall, 
Westminster, S.W. 7.30 p.m. Mr. Frank Hunt, ” The 
Qearance of Slum Areas.” 

University of London, at Bedford College for Women, 
Regent's Park, N.W. 5.15 p.m. Dr. Vilhjalmar 
Stefansson, ” The Northward Course of Empire.” 

At the London School of Economics, Houghton 
Street, W.C. 5 p.m. Dr. Hubert Hall, ” The 
Nature, Value and Uses of English Judicial Records 
as Sources of Economic and Soci^ Information.” 
(Lecture 1.) 

At University College, Gower Street, W.C. s p.m. 
Lt.-Col. J. S. Stewart- Wallace, “Registration of 
Title to Land as a Humane Study." 

5.15 p.m. Prof. Dr. E. Mellanby, “ Drug-like Actions 
of Some Food Constituents.” (Lecture III.) 

5 .30 p.m. Mr. Geoffrey Peto, ' * Present Day Problems; 
The Local Government Reform Scheme and De-rating.’* 

Thursday, May 2.. Chemical Society, Burlington House* 
W. 8 p.m. (1) Messrs. 1. M. Heilbron, W. M’ 
Owens and I. A. Simpson, “The Unsaponifiable 
Matter from the Oils of Elasmobranch Fish — Part V ; 
The Constitution of Squalene as deduced from its 
Degradation Products. (2) Messrs. I. M. Heilbron 
and A, Thompson, “ The Unsaponifiable matter from 
the oils of Elasmobranch Fish — Part VI : The Con- 
stitution of Squalene as Deduced from a Study of 
the Decahydrosqualenes.” (3) Messrs. 1. M. Heilbron 
, and W. A. Sexton, “ Studies in the Sterol Group- 
Part 111 : The Acetvlation and Catalytic Hydro- 
genation of Efgosterol.” (4) Messrs. 1. M. Heilbron, 
W. A. Sexton and F. S. Spring, “ Studies in the Sterol 
Group — Part I V : The Existence of Isomeric naturally 
occurring Ergosferols.” (5) Messrs. I, M. Heilbron 
and F. Irving, “ Styrypyrylium Salts— Part XI : 
The Determination of the keactive Group in Ketoa 6 » 
of the type CK3.CO.CH1R by means of the Benzo- 
B-Kaphthttpizopyran colour change. (6) Messrs. 
C. A. R. Ko« and R. P. Linitead, “Catalytic 


Influences in three-carbon Tautomecism— Part 1 
Sodium Alkyloxldes.” 

Iron and Steel Institute, at the Institution of Civi 
Engineers, Great George Street, S.W. xo a.m. Prof 
Dr. Henry Louis, Presidential Address. Committee’?. 
First Report on Blast Furnace Plant and Practice 
Mr. E. H. Lewis, “ Twenty Months’ Results of Dr> 
Blast Operation.’' Mr. W. E, Simons, “ The A.I.B 
Sinter Plant at Messrs. Guest, Keen and Nettlefolds 
Ltd., Cardiff Works.” 

2.30 p.m. Messrs. R. H. Greaves, H. R. Abram and 

S. H. Rees, “ The Erosion of Guns.” Mr. H. Sutton 
“The Influence of Pickling Operations on th» 
Properties ot Steel.” Mr. G. A. Hankins and Miss 
G. W. Ford, “ The Mechanical and Metmlurgical 
Properties of Spring Steels as revealed by LaTOrator\ 
Tests.” \ 

Linnean Society, Burlington House, W. 5 p.nil 
University of London, at King’s College, Strand, Wa 

5.30 p.m. Prof. Pedro Salinas, ” Thirty Years 01 
Spanish Literature (1898-1929)-” (Lecture Hi) 

5.30 T>.m. Dr. Stanley A. Cook, “ The Religion\of tht 
Old Testament in its Historjcal 5>etting.” (Lecthre 1 i 

5.30 p.m. Mr. Ifor L- Evans, “ Agrarian Reform h. 
the Danubiaii Countries.” (Lecture I.) 

(King’s College), at 40, Torrington Square, W.t. 

5.30 pm. Dr. Julian Krzyzanowski, “Sir Waltci 
Scott and the Origins of the Historical Romance in 
Poland.” (Lecture!.) 

At St. I'homas’s Hospital, All)ert Embankment, S.E 
5 p.m. Prof. S. J. Cowell, “ Dietetics ” ([...eclure I.) 
At University College, Gower Street, W.C'. 5.30 p in 
Prof. J. Petersen, “ Faust ” (in German). (Lecture 1 ) 


Friday, May 3. Automobile Engineers, Institution oi. 
at the Royal Society of Auts, Adeh'hi, WC 
7.45 p.m. Mr. 11. F. L. Orcutt, “ The Production 
and a >plication of Ground (iears.” (Jomt Meeting with 
the Institution of Production Engineers.) 

Electrical Engmeers, Institution of. Savoy Place, W.C 
7 p.m. Meeting of Meter and Instrument Section 
Mr. G. D. Malcolm, Chairman's Address. 

Geologists’ Association, at the University College 
Gower Street, W.C. 7.30 p.m. Dr. S. W. Wooldridge 
and Mr. A. J. Bull, “ The Arun Gap and Lower 
Greensand around Pulborough.” 

Iron and Steel Institute, at the Institution of Civu 
Engineers, Great George Street, S.W. 10 a tn 
The Hon. Sir Charles A. Parsons and Mr. H. M 
Duncan, “ A New Method for the Production of Sound 
Steel.” Committee’s Third Report on Ileterogcneitv 
of Steel Ingots. Mr. J. M. Robertson, “ The Micro* 
^ structure of Rapidly Cooled Steel.” Mr. Dartn? 
Lewis, “ The Transformation of Austenite into 
Martensite in a 0.8 per cent. Carbon Steel.” Mr 
A. L. Norbury, “ Constitutional Diagrams for Cast 
Irons and Quenched Steels.” 

3.30 p.m. Mr. G. R. Bolsover, “ Brittleness m 
Mild Steel.” Mr. L. B. PfeU, “The Oxidation of 
Iron and Steel at High Temperatures.” Messrs. 
E. G. Herbert and P. Whitaker, “The Differential 
Method for Measuring the Thickness of Hard Cases 
without Sectioning them.” Messrs. T. E, Roonev 
and G. Barr, **^A Method for the Estimation ot 
Hydrogen in Steel.” 

Mechanical Engineers, Institution of, Storey’s Gate, 
S.W, 7 p.m. Mr. Henry Berry, “ London’s Water ’ 
At the Chamber of Commerce, Birmingham. 7*30 p 
Annual Meeting. 

Philological Society, at University College, Gower 
Street, W.C. 5,30 p.m. Anniversary Meeting 
Presidential Address. 

Royal Institution, 21, Albemarle Street, W. 9 p m 
Sir Daniel Hall, “ The Garden Tulip.” 

University of London, 

5.30 p.m. M. Fci 
ActueUe de Victor Hugo.” 

5.30 p.m. Prof. A. Mawer, “ Problems of Plaf*^; 
Name Study fat the light of FivciYears* Work ot 
the English Plaoe-Name Survey.” (I-ecture 1.) 

5.30 p.m. Admiral Mark-.Kerr^ “Ihe Greek Naval 
Leaders and their Exploits/' 

At Unlverslw Colleoe, Gower Stree ,W,C. 4 p m 
Pro!. Dr. A. ] . HaU, “ ot the Seqh^ ot Bpidenu^^ 

EiifiephhUtii (Lfeotu il.) 


at King’s CoUegtL Strand, W .t.* 
nand v^gh, “ La Conception 
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NOTICES. 

NEXT WEEK 

Monday, May 6th, at 8 p,m. (Aldred Lecture.) Sir L. Denison Ross, 
('.l.H., Ph.D,, Protessor of IVcsian and Director of the School of Oriental 
Studies, University of London, “ Nomadic Movements in Asia." (Lecture III.) 

Wednesday, May 8th, at 8 p.m. (Ordiiiarv Meeting.) Charles ]. 
I'EOVLKES, F.S.A., Curator of the Armouries, Tower of London, 

" War and the Arts." Professor W. Roihknstein, M.A., Principal, Royal 
College of Art, will preside. 

Friday, May roth, at 4.30 }).m. (Sn (ieoige Birdwood Memorial Lecture.) 
Captain P. Johnston-S.mm , M.A. (('antab.), F.R.S.(Edin.), I. A. (retd.), of 
the Wellcome Historical Medical Museum, “ An Outline of the History of 
Medicine in India." Sir E. Denison Ross, (M.F'., Pli.l)., will preside. The 
lecture wall he illustrated by lantern slides. 

Tea will be served in the library befoie the meeting from 4 o'clock. 


NINETEENTH ORDINARY MEETING. 

Wednesday, Aprii 24th, T()2o. Professor T. Percy Nunn, M.A., D.Sc., 
idtt.fi., in the Chair. 

A paper on " Recent ])evelo])ments in liducalional Broadcasting " was 
read by Mr. Lynton Fletcher, B.A., of the British Broadcasting Corporation. 
The j)aper and discussion wall be published in the Journal on Jimc 28th. 


ALDRED LECTURES. 

Monday, April 29th, 1929. Sir E. Denison Ross, C.I.E., Ph.D., Director 
Df the School of Oriental Studies, Univer.sitvol London, delivered the second 
Df his course of four lectures on " Nomadic Movements in Asia." The lectures 
'vill be published in the Journal during the summer recess. 
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PROCEEDINGS OF THE SOCIETY. 

TENTH ORDINARY MEETING. 

TRUEMAN WOOD LECTURE. 

Wkdni-sday, February 6th, 1929. 

E. F. C. Trench, Es(i., C.B.E., M.InstX'.K., Consulting Engineer to th(‘ 
L.M.S. Railway, in the Chair. \ 

The Chairm.w said that Sir Alfred Jawing riHjuired no intnxluction Ironi him , 
few men were so well known among engineers and otlnn's engaged in tlu‘ work 
which was the subject inatt(‘r of the lectnn'. He had sat under Sir Allred’s CUian- 
manship now for .sevi'ral years in connection with tlu' ‘Bridge Str(‘ss Committee, 
and he could assure the audience that if thev were as inlerested in what Sir Alfred 
had to tell them as the ('ommittee had been m 11 h‘ work which Sir Alin'd had made 
them do, tluw' would be oxc'‘edingly fortunate. 

The following lecture was then delivered : 

THE VIBRATIONS Ob' RAILWAY BRlDCiES : AN EXAMPLE OF 
CO-OIMCRATIVE RESEARCH. 

By Sir J. Ai.ered Ewin<;. K.C.B., M.A., LL.l)., D.Sc., F.R.S., M.Jiist.C'.E , 
Principal and Vice-Chancellor of the L-niversity of Edinburgli, and (diainnaii 
of the Bridge Stress Onninittee. 

Since the Spring of 1923, nearly six years ago, it has been niy privilege to 
preside over the Bridge Stress Committee, which was then appointc’d to deal 
with an old and puzzling pnddem of engineering- what is called the “ impact 
or dynamic action of a train moving at high speed over a railwax' bridge 
When I was invited to deliver this lecture, founded in memory of your 
honoured former Secretary, whose recent death is deplored by his manx* 
friends, it seemed suitable that J should take occasion to speak about tht* 
Committee’s work. It deals with a question that naturally comes within thi‘ 
ambit of the Society’s interest — a question where practice seeks illumination 
and guidance from theory. As it happens, the occasion is particularly opportune, 
for the Report of the Committee—a voluminous and in all senses a weighty 
document — ^has just been published. In dealing with so intricate a matter in 
a single hour I cannot do more than touch briefly on some of the more salient 
points. 

First, I would have you notice that this research is of a kind that could not 
have been achieved without co-operation. Its parent was the Department ol 
Scientific and Industrial Research, which brought together the British rail wax' 
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groups, securing not only their goodwill and their financial help, but also all 
the practical facilities without which the experiments could not have been 
carried out. The Committee was constituted and has done its work under 
the auspices of the l)e[>artment. It included engint‘ers of experience and experts 
ill theory, persons well fitted to plan the expc'dinents and to analyse the 
results. We weni very happy, I venture to say, in our ])ersonnel : among 
our members was Mr. Trench, who is in the chair to-night, recently President 
of tlu‘ Institution of ('ivil Engineers. He, witli Mr. Frown, Mr. Ellson and 
Mr ('ookson, re])resented the four great railway comjianies of the island, 
which, as a good Scotsman, 1 must not call England. Then we had Sir Robert 
(iales, member of a welLkiiowm firm of con.sultant.^ ; also Prof Dalby, Prof. 
Inglis and Mr. Southwell experts wlio have not forgotten their mathematics. 
And we had ('oloncl Sir John Pringle, whose unrivalled knowledge of the 
inisadvxuiture.s of railways gave his advice particular emphasis and value. 
A report signed by Sir John Pringle is not likely to contain recomnumdations 
that are unduly rash. 

We so(»n realised that our problem involved qu(*stions of locomotive design 
and the ('onditions that govern it. The Committee was accordingly 
strength(‘ned — greatly strengthened - by the addition of Sir Hcmry Fowler. 
We also saw that it was nece.ssar>' to undertaki' an extensive series of tests 
of railwxiv bridges ; so our first act was to set up a staff of engineers. About 
a dozen \'oung engineers were selected - products of the admirable teaching 
which young engineers now enjoy - and at their head we placed Mr. Conrad 
Cribble, of whom the Report most truly says that his intimate knowledge of 
bridge design is only one of many qualities whicli have' combined to make 
him an exceptionally suitable bead of such an enquiry. To myself the close 
association with the members of the Committee and with Mr. Gribblc and 
his staff during the long process of carrying out the experiments, discussing 
the significance of result.s, and settling the terms of the .Report, has been 
an uiKpialified pleasure. Rarely, I think, can it have happened in the history 
of committees that one composed of elements so various and engaged in 
an enquiry so protracted and so difficult, has found its members interest 
equally well sustained from start to linisli, and lias in the end issued a 
wholly unanimous Report. 

riie impact, as it is called, of a moving load is an old problem. As a young 
student of engineering more than half a century ago I used to be taught the 
simple rule that for a moving load you hail simply to multiply by two. 
Simplicity is the only virtue of that exceeding!}' fallacious rule. It is easy 
enough tf) see how such a rule was framed. Think of a spiral spring hanging 
from a fixed support, and what happens when you suddenly hang on a load. 
Lown goes the load, and after a series of oscillations, it settles in a mid- 
position, just half as far down as it went at first. You have there a quite 
obvious example of the simple rule. But it would be a fallacy to apply that 
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to a railway bridge. A bridge does not dip twice as far when a train is passing 
as when the train stands upon it. Still, there is a welLfounded engineering 
instinct that there ought to be some allowance for impact ; that the swiftly 
moving load, somehow or other, does produce a dynamic effect which makes 
an addition to the stress that would be experienced if the load wore standing 
on the bridge, or crawling over it. ^ 

Let me explain at the outset that we are not dealing here with any question 
of fatigue. We are dealing simply with the question, wliat additional stress 
do the members of the bridge have to bear becau.se the load is moving, and 
also (this is highly important) because within the load itsedf there are paVts 
that are moving relatively to one another, liarly considtTalion of the problem 
by American bridge-builders gave rise to what i^ known as the IVncoyd 
formula, according to which you should add a certain fraction of the moving 

300 

load as an allowance hjr impact. 'I'he rule was to add the fraction r , 

300 -j I. 

where L is the span in feet. Obviously if L is very small this fraction is near 
unity. In other words, with a very short bridge the Pencoyd nile means 
doubling the applied load. On the other hand, as L gets longer the fraction 
gets less, and if the span wen' 300 feet the fraction to be added would be just 
one half. 

There are many similar formulas involving miK'h the same idea but different 
in their particular numerical values. All such formulas arc fundamentally 
unsound.* The fact is that a perfectly smooth rolling load running over a 
bridge on smooth rails would cause almo.st no impact effect at all. That has 
been shown by the theoretical investigations of Prof. IngUs, whose services 
to our Committee I cannot overrate ; and the validity of his theory has been 
demonstrated time and time again in the course of our experiments. 

Why is it, then, that in a railway bridge a substantial amount of o.scillation 
is in fact set up during the passage of a train ? Mainly-* - almost wholly- 
because of the hammer-blow of the locomotive. The phrase " hammer-blow 
is one with which, I imagine, most of this audience areTamiliar. It is a periodic 
variation of the vertical force exerted on the rails by the locomotive, which 
arises from the fact that balance weights have been put in the wheels for the' 
purpose of neutralising to some extent the horizontal momentum of recipro- 
cating parts, such as the pistons, piston rods, and connecting rods, which 
would otherwise tend to cause a horizontal swaying of the locomotive. TIk 
presence of the balance weights gives rise to a sinusoidal variation of vertical 
force which, in extreme cases, may be as much as 25 tons, alternately added 
to and subtracted from the actual weight of the engine. We made man> 
experiments with a locomotive in which even that figure was exceeded. 

Much may be done to reduce this hammer-blow by a careful consideratioi 
of the balancing problem, even in a two-cylinder engine, and still more may be 
done to reduce it by using three or four cylinders instead of two. Mr. Gresley s 
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powerful ‘‘ Pacific " engines, for example, which were in service on the L.N.E. 
Railway before our enquiry began, illustrate well how much may be done to 
avoid hammer-blow by the judicious use of three cylinders. 

It is pleasant to know that while our conclusions were still unpublished, 
we were able, chiefly through the intermediary action of Sir Henry Fowler, 
to bring them to the notice of locomotive designers, with good results upon 
(A'isting practice in the matter of escaping excessive and quite unnecessary 
liammcr-blow. 

Among previous investigations of the same general question mention should 
be made of the experiments of the American Railway Engineers* Association, 
whose Report was published in 1910, and the work of the Indian Railway 
P>oard, which extended from 1917 to 1921. Those enquiries established the 
importance of hammer-blow, but they were not carried far enough to give 
working rules of a satisfactory kind for the guidance of railway engineers. 

Ill the course of our (*xperiments we tested fifty-two bridges of all sorts, 
with spans ranging from T6|ft. up to 345ft. Over these we ran a variety of 
lo( omotives, lent, of course, by the railway companies, and selected to exert 
\ arious amounts of hammer-blow, some of them giving specially large amounts. 
We used several forms of deflectometer and strainmeter. For strainmeters, 
to be attached to the members, we bad, in particular, two types — ^the Fereday- 
l\dm(*r type, and another type devised by the Cambridge Scientific Instrument 
< ompany. In tlie h'ereday- Palmer instrument the recording is photographic, 
and very effi'cti v(' it is. In the Cambridge Instrument Company’s instrument, a 
method invented by a member of that firm, Mr. Collins, is used, according to 
which a fine point scrib(‘s, with very little friction, a line upon a moving strip of 
[>h( itographic film. 'Hie recording is mechanical ; there is no photography in the 
{process. We also used in a few experiments an electric form of strainmeter 
drvised by Mr. Thomas, o{ the National Physical Laboratory, and modified 
ill its application to our purpose by Mr. Moullin. It was specially valuable 
as an instrument of comparison, for checking errors in the other types that 
ai’ose from the inertia of their mechanical working parts. As for deflectometers, 
the problem is comparatively simple. There again we used the Collins method 
<>t recording on a moving strip of photographic film, but it was a purely 
mechanical record. We found no serious difficulty in getting a deflectometer 
to record with accuracy every phase in the movement of the middle of the 
i 'ridge. I do not intend to take up the short time at my disposal by dealing 
with details of instruments, and the checking oi instruments. You will find 
tJ^at fully gone into in the Report. 

Now, what is the action of the hammer-blow ? The essential characteristic 

that during the passage of the load you have superposed upon the gravita- 
tional action of the moving weight an oscillating variation of vertical force, 
whose complete period is represented by a distance equal to the circumference 
of the driving wheels. Lord Balfour, in his introductory note to the Report, 
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compares this action very appropriately to that which occurs when a man 
wheels a barrow across a plank. The plank has a natural period of vibration. 
When the man and the barrow are on it, it still tends to vibrate, but in a slower 
period, because it is now more heavily loaded. If the barrow could move 
without the man you would have an extremely smooth deflection of the plank 
with no vibration to speak of ; but the action of the man's feet produces 
much the same effect as the hammer-blow of a locomotive ; and so you hdve 
the plank set into oscillation. Everybody knows that in such a case the effect 
may be immensely increased, if the plank is a long one, by resonance ; that 
is to say, there may be a cumulative effect arising through synchronism 
between the period of the man’s steps and the natural period of oscillation of 
the loaded plank. The same thing is true of the loaded bridge. A bridge 
loaded with a locomotive and train has a fairly well-defined natural period of 
oscillation. Obviously, unless the bridge is an excessively short one, it will 
frequently happen that the locomotive is crossing at just the speed which is 
fitted to make its periodic hammer-blows produce resonance. In a very 
short bridge this will not occur, because there, even with the load on it, the 
bridge tends to vibrate more quickly than any frequency of hammer-blow 
that can be reached in the motion of the locomotive. The highest frequency 
that is reached in express running is something like six periods per second. 
We dealt with some bridges so short that the natural frequency of vibration was 
more like 10 or 12 per second. In a case such as that there can be no resonance, 
because the bridge has too high a natural frequency, but when the span is morc^ 
than 30ft. or so some resonance is liable to occur. When you get up into th(‘ 
region of 100 to 200ft. span, you may have immense developments of resonance, 
and it is in such bridges that the greatest impact effects are found. With 
longer spans still — although there may still be resonance—it occurs only when 
the speed of the train is so slow that the hammer-blow is small, and therefore 
it becomes comparatively unimportant. It is in the middle region of spans, 
especially the region between 100 and 200ft. or thereabouts, that the effects 
of resonance are most serious. 

I shall begin by showing some complete typical diagrams, as we got them 
in our recorded tests of the deflections of bridges. I ought first to say that wt 
made many measurements of stress as well as deflection, but we found thal 
the accordance between deflection readings and stress readings in the main 
tension and compression members was so perfect that deflection readings were 
quite enough for the purpose. It was only in dealing with web members, to 
ascertain the influence of impact on the shearing stresses, that we had to 
resort to stress measurements, because there, of course, deflection by itself 
did not tell us anything. 

Figures t and 2 are typical examples of the recorded deflection when a 
locomotive passes over a bridge. In Fig. i the bridge is a fairly long one 
(about 170 feet), and is set into resonant oscillation because it has a natural 
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period which agrees with the period of hammer-blow ; in other words, the 
engine is running at what we call the critical speed. In Fig. 2 the bridge has 
a span of only about 30 feet and is too short to develop resonance, but the 
engine is running at a high speed and each hammer-blow produces a well- 
marked individual effect. Both figures show the deflection at the middle of 
the bridge in relation to the time. On the left the curve begins to dip when 
the front wheels of the locomotive enter the bridge. On the right the dip 

oruvmj — uvvinnjvw — ovvvvuvv u — injij\ru\nnJV uvvvvxnj 



Fig. t.- -Typical record of the Deflection of a Hrulgc* during the passage of a locomotive at 

the critical spef'd 



Fig. 2.— Record of Deflection of a short bridge during the pas.sage of a locomotive at high 

speed. 

ceases when the last wheels of the tender leave the bridge, but you observe 
that in Fig. i the bridge is left oscillating after the engine has passed off. 
The time scale at the top of each figure shows tenths of a second, each com- 
plete second being indicated by the omission of the tenth mark. The length 
of the deflected portion in each figure corresponds to the span plus the wheel 
base of the locomotive and tender. Notice in Fig. i the gradual building up 
of oscillation, which reaches its maximum soon after the engine has passed the 
middle of the bridge. The residual oscillation seen on the right would soon 
disappear through the influence of damping if the record were continued, 
in Fig. 2 the engine also enters from the left and you see three well-marked 
dips which are direct effects of heavy hammer-blows on a short and rather 
flexible bridge. After that, no more hammer-blows are felt, for the driving 
wheels have paS.sed off and the remainder of the curve is due to the tender. 
The locomoti>^e used here was of the o — 8 — o type, with much hammer-blow. 
Its four coupled pairs of drivers had a wheel base of about 15 feet. In the 
first of the three blows, the leading drivers were operating, in the second all 
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four are felt, and the third blow comes as the last pair were about to pass off. 
The remainder of the diagram is the deflection of the bridge unejer the tender. 
There is practically no resonance in Fig. 2. Each blow simply produces a dip 
proportional to the blow itself. It may be said to act as a static force without 
any dynamic magnification . In Fig. i , on the other hand, there is much dynamic 
magnification. The blows are individually lighter, for the speed of the engine 
is less, but they produce a cumulative effect that comes from the synchroiiisni 
between their period and the natural period of the bridge^. Towards the end 
the vibration becomes reduced, partly because of damping and ]>artly beciusi* 
the natural period of the bridge alters, becoming quicker as tlu' locomotive 
is passing off. \ 

Let us now consider the development of resonant vibration.^ under ilie 
influence of synchronous hammer-blows. In Figs. 3, 4 and 5 are a group ot 
theoretical deflection curves, calculated by Professor Inglis for a bridge* 
having the same span and natural })eriod of vibration as one of those which 
we actually tested. He has also taken for hammer-blow the amount that was 
delivered by one of the engines which were used in the t(\sts. In F'ig. 4 he 
shows how oscillations would be developed if there were no damping, and if 
the bridge retained a uniform period of oscillation which agreed with th(‘ 
period of the blows. In Fig. 4 he shows how the result is affected by damping, 
that is to say, by a dissipation of energy such as actually oc('urs in any bridge 
set into oscillation ; and in Fig. 5 he shows the kind of oscillation which would 
be set up by a single mass of the same weight running smoothly across the 
bridge at a high speed without any hammer-blow. By comparing these 
figures you will see (i) what a very small amount of oscillation is caused when 
there is no hammer-blow, and (2) what immense effects the hammer-blow 
may cause when the conditions arc favourable for resonance. 

Why then is it that we do not have a really dangerous amount of oscillation 
developed in railway bridges ? It is mainly for two reasons : first, because 
there is never a perfectly sustained synchronism for any long time. Wliilc 
the locomotive is crossing the bridge the natural period of oscillation necessar ily 
changes. When the heavy mass is at the middle, the oscillation is slower than 
when the locomotive is just entering or just leaving. This variation in the 
period of the loaded bridge itself does much to check the building up of resonant 
oscillations. Again, there is the influence of damping, which arises from several 
different causes. The bridge is not a perfectly elastic structure. If one end 
is held fixed, the other end slides backwards and forwards when the bridge 
oscillates, and its sliding is opposed by friction. Further, any oscillation that 
is set up in the bridge is communicated through the piers to the surrounding 
ground. You have only to stand near a bridge when a train as passing to 
aware that energy is being communicated to the ground under your feet 
There is still another cause of damping which, as our investigations havi 
shown, is of immense importance, namely, the damping that occurs withii 
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the train itself through the action of the springs. In a locomotive the chief 
l^art of the mass is carried on stiff springs that work with considerable friction, 
and when the oscillations of the bridge become sufficiently violent these 
springs are set into action. This affects the natural period of the bridge 

* Reproduced by kind permission of the Secretary of the Royal Society from a Rapei 
“ Oscillations in a Bridge caused by the Passage of a Locomotive by C. E. inglis 
d^roc. Hoy. Soc. A. Vol. 118, igzS). 
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Fig. 6.-— Records of Deflection of Newark Dyke Bridge for a locf»nu>tive passing at various 

speeds. 


osdllations, and it also introduces a supplementary kind of damping which 
is very influential in preventing excessive oscillation on the part of the bridge. 

Figure 6 shows a series of tests of a bridge at Newark Dyke of 262 feet 
span, carrying a single track symimetrically placed between two girders. The 
deflections of both girders were found to be in perfect agreement. The figure 
contains a series of d iag r ams showing the effect of running a heavy goods 
locomotive with 4ft. 6in. driving wheels over the bridge at various speeds— 
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first at a speed less than that corresponding to synchronism, then at 
favourable to resonance, and so on up to speeds very much higher. 
will see that when the engine frequency is 2.14 periods per second there is 
comparatively little resonance. There is more when the engine frequency 
becomes 2.3, and much more when it becomes 2.4. Then when it is increased 
to 2.55, the resonance is greatly less, and it diminishes with further increase 
in the speed until at 6.2 periods per second very little oscillation is seen, 
although at that high speed the actual hammer-blow is more than six times 
greater than it was at the speed of 2.4, when the resonant oscillations were so 
large. A comparison of these diagrams shows that 2.4 periods per second is 
the critical speed, at which resonance is much more marked than when the 
speed is cither higher or lower. This action is typical of any long bridge. 

In another test we ran engines of five different types, with various 
amounts of hammer-blow, across a bridge of 210 feet span, in order to test 
the correspondence between the amount of hammer-blow and the amount 
of oscillation produced. Each of the engines was run at the critical 
speed, that is to say, at the speed best adapted for producing resonance, 
and we hmnd, under these conditions, that there was a close proportionality 
between the amount of the hammer-blow and the amount of cumulative 
oscillation which became set up in the bridge. 

In the course of our experiments we constructed an oscillator for the purpose 
of .setting bridges into oscillation without the passing of a locomotive. The 
bridge oscillator consisted of a truck carrying a frame on which was mounted 
a pai r of geared axles running in opposite directions and carrying heavy weights, 
wliich could be varied in amount. The weights were placed out of centre so 
that in the course of their revolution they imitated the effects of hammer-blow, 
but without any movement on the part of the truck which carried them. 
I'hcy were electrically driven, with the truck clamped to the rails at or near 
the middle of the bridge. We could place this on a bridge and could either 
test the bridge without other load or could have a locomotive standing near 
as to make the condition of loading the same as when the locomotive was 
l)assing over. By varying the amounts of the revolving mass we could vary 
the hammer-blow to any desired extent. Figure 7 shows a set of four records 
taken with this oscillator on a bridge of 210 feet span. The revolving masses 
Aere changed from 100 lbs. to 200, 300, and 400, and were in each case run at 
the critical speed so as to produce all the resonance possible, giving amounts 
hammer-blow equivalent to a range from 0.7 to 2.8 tons. The diagram 

i^hows that, within the limits ofexperimentalerror, the amplitude of oscillation 

is proportional to the hammer-blow. 

The bridge oscillator exhibited very directly the effects of damping. 
A constant state of oscillation was established when the energy put in by the 
oscillator was being dissipated by the bridge at the same rate. Further, the 
oscillator was of great service as a means of measuring the frequency of the 
bridge, both in its loaded and unloaded state, 
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Figure 8 shows another appliance which was of considerable service- 
a model bridge built by Professor Inglis in his laboratory at C ambridge, 
consisting of a pair of rails extending over a span of 12 feet. Across it passed 
a little tnick which was accelerated by a falling weight and ran over the bridge 
at a constant speed. The deflections were registered as it passed, and hammer- 
blows were produced by having in the truck a pair of geared wheels with 


Fig. 8* — Model bridge. 



636 JOURNAL OF THE ROYAL SOCIETY OF ARTS. May 3 . .W 



revolving weigh,,. The n^. - ad^Ud to " 

scale, of one of our actual badges. With P. a. ai.- building 

ertremely satislaCory conSnnation of hi, ^culah^ regrt^ tte 
ap of the hamfner-blow effect, in actual bridge,. Figure 9 ritow, a comparrion 

. Sepuriect fee Ifepori ri fee Bridge S.w- ««- by kW 

Of the Controller, H.M. Stationery Office. 


May 3, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 637 


between the observed deflection of the model bridge and the deflection as 
calculated from theory, taking account of damping. A coefficient of damping 
had, of course, to be assumed. It was only by the selection of a suitable 
coefficient that this close correspondence between theory and observation 
could be achieved. 

By similar computations Professor Inglis was able to work out theoretical 
diagrams for the Newark Dyke Bridge under various frequencies of hammer- 
blow, and these showed a satisfactory agreement with the observed curves 
exhibited in Figure 4. One very interesting point may be mentioned. In 
the diagram at 2.4 periods per second, Professor Inglis’ calculated curve showed 
less sustained vibration as the locomotive was passing off than was .shown in 
the record of the test. Professor Inglis at once felt sure that there must be 
something a little wrong with that experiment. He was quite right. It turned 
out on closer investigation that the engine had accelerated after passing the 
middle of the bridge, and had run off at a speed somewhat higher than 2.4 p.p.s. 
By this means it kept itself in closer synchronism while the bridge changed from 
the loaded to the unloaded condition, and that is why the oscillations while 
the engine was passing off are larger than they would otherwise have been. 

Passing over other typical records (which were shown on the screen), let us 
look at Figures 10, 11, and 12, which show the amplitude of oscillation with 
reference to the frequency of the hammcr-blow^ These are called frequency- 
amplitude diagrams. In a long bridge such a diagram takes the simple form 
sliown in Figure 10. There is a sharp peak at the critical frequency, with a 
rapid falling away at frcxpiencics which are either greater or less. That is 
illustrated by the results for the Newark Dyke Bridge, the span of which is 



lo*. — F^quency- Amplitude Diagram for tests of Newark Dyke Bridge (Span 262 J ft.) 

• Reproduced from the Report of the Bridge Stress Committee by kind permission of 
the Controller, H.M. Stationery Office. 
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Fig. 11*. Piagram for tests of l^i^■er .\m‘ llridgc (Sp.m jio f 1 "I 

262I ft. There is a definite tailing oft in the amplitude of oscillation up to 
the highest speeds included in the trials. 

But when we turn to a somewhat shorter bridge we find that at high spin tls 
there is a tendency for the amplitude to begin rising again, I his is well 
illustrated by Figure ii, which relates to a bridge of 210 ft. span over the River 
Aire, You .see that after pa.ssing the critical speed, and going down to a com- 
paratively small amount, the oscillation begins again to increase very distinctly, 
although even at express speeds it docs not increase so much as to exceed 
the amplitude it showed at the critical .speed. It was found that this effect 
was exhibited more by some locomotives than by others. One of the most 
puzzling things with which we had to deal was to get at the true inwardnes'' 
of this tendency on the part of the oscillation to rise at high speeds, long after 
the critical speed had been passed. 

A much more marked effect of the same kind is found when you test a shorter 
bridge. In Figure 12 we have frequency-amplitude curves for a bridge at 
LangportEast of 1 12 ft. span, showingeflfects with different. types of locomotives. 

Here there are still some, traces of an early critical point, but after that has 
been passed and the speed has got a good deal faster the oscillation continues 
to develop and gets bigger and bigger, so that at the highest speeds it very 
much exceeds that which was experienced at the critical point. You will 
see in these diagrams that the biggest effects are found at the highest speeds, 
although at an earlier stage there has been something in the nature of a critical 
point, especially with locomotive K. There is at least a well-developed shoulder 
before the final rise of amplitude begins. How is that characteristic produced ? 
'Ihis is a problem which Professor IngUs solved by his mathematical discussion 
of the matter. He found it was due to the influence of the locomotive springs, 

• Keproduced from the Report of the Bridge Strees Committee by kind permission ot 
the Controller, HJd. Stationery Office. 
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tliat is to say, to the development of mobility within the locomotive itself 
when its springs came into play. At low speeds the locomotive is moving as 
a whole.- The springs are not in action ; but, as the speed increases, they come 
into action. That is the essential cause of the further rise in amplitude of 
oscillation. The difference in effect between one locomotive and another is 
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that in one the springs are stiffer and only come into action when the oscillations 
become more violent. 

Figures 13 and 14 will make the reason plain. They axe theoretical diagrams 
worked out by Professor Inglis, and they illustrate his theory of what happens 
when the springs of the locomotive become unlocked. In both of these figures 
the full line shows what would happen if the locomotive springs were to remain 
locked, and the broken lines show what happens when the springs come into 
action. He takes in Figure 13 an imaginary bridge of about 180 ft. span! 
and uses the coefficients which we had determined by means of our experiments! 



I a a 4 5 « T 


Engin* Frequency. 

Figs. 13 and 14.* — ^Efiects of locomotive spring movement on Frequency -Amplitude 
Plagrams, in bridges of different spans, as calculated by Professor Inglis’ theory. 

with such a bridge. He finds that if the locomotive springs were to remain 
completely locked you would get the high peak exhibited by the full line of 
the diagram— the early critical point. The springs may become unlocked at 

* Reproduced from the Report of the Bridge Stress Committee by kind permission of 
the Contrc^ler, H.M. Stationery Office. 
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this stage, which gives to the peak a lower height indicated by a broken line, 
but as the speed rises and the oscillation becomes less, the springs become 
locked again, and remain locked until* a much higher speed is reached. In 
Figure 13 the peak occurs at a frequency of about 2I : the springs become 
locked again at about 2| and remain locked until the frequency rises to 5 or so. 
Then the springs become again unlocked and remain unlocked, and that is 
the cause of the subsequent rise which, in this example, gives a second critical 
point when the frequency is a little over 6, as is shown by the broken line. 
In this example, the second critical point gives an amplitude rather lower than 
the first. But with the shorter bridge shown in Figure 14, where the span is 
about 120 ft., you will observe that the locomotive springs become unlocked 
at a frequency of about 3.6 and remain unlocked, thereby causing the fimplitudc 
of oscillation to vary in the manner shown by the broken curve, with the 
result that the greatest oscillation occurs at a frequency of 6, after passing a 
definite shoulder in the region between 3 and 4. That is exactly the kind of 
action which we had observed in the Langport East Bridge (Figure 12), Thus 
it is seen that when the unlocking of the locomotive springs is taken into account, 
a complete theoretical explanation is obtained of the very complicated and 
puzzling effects which had been observed in our trials of actual bridges. I 
have dwelt on this point because it is the most distinctive contribution to 
engineering theory which wc have been able to make, and it is of fundamental 
importance in determining the proper value of impact allowances. The credit 
for it is due to Professor Inglis. 

In this way we have been able to solve the problem of the hammer-blow. 

It has been a long and complicated business ; much more complicated than 
we anticipated when we began the enquiry. The general principles being 
established, it was comparatively easy, although it took a good while, to work 
out the maximum amount of impact effect which should be allowed for 
when the amount of loading and the amount of hammer-blow are specified. 
You will find Professor Inglis’ theory set out in mathematical form in the 
Report, along with an Appendix w'hich shows how the calculations are made, 
and in the body of the Report tables are given of numerical results applicable 
to English railways. 

Besides the hammer-blow' effect.^ there are one or two minor features of 
impact which require to be taken into account. First there is the action of 
rail-joints. On a short bridge it is possible to avoid rail-joints, and it is very 
desirable that they should be avoided, because they may give a supplementary 
kind of impact which has to be added to the effect of the hammer-blow. As 
a general result of our experiments we give a simple rule for the addition which 
it is proper to make in order to provide for the rail-joint effect. This allowance 
is extended to include the effect of accidental irregularities in the track. 

Then there is another minor impact effect which a locomotive is liable to 
Produce through its tendency to what we call lurching.” This means a 
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tendency to oscillate ab(jut a horizontal fore-and-aft axis, which has the effect 
of Uirowing upon each rail alternately a larger share of the load than the half 
which each rail should bear. We ha\:e estimated an additional allowance to 
provide for that, and in this way, the total allowance is reached which, in 
our opinion, provides adecjuately for impact. 

lM>r the purpose' ol railway bridge design it is usual to state the loads which 
a bridge has to carry in terms of what is called the “ efjuivalent uniformly 
distributed load. Similarly, the aggregate effects of impact may be expressed 
also as an ec|uivaleut uniformly distributed k)ad. This may seem a little oad, 
but when you come to think of it, it is natural enough. While a loaded trmn 
is passing, the bridge, howt'ver sevTrely it is oscillating, has at any instant W 
particular curvature due in ))art to the weight of the loads, and in part to th^‘ 
impact effects. ^ on could imagine the bridge standing still with just that 
curvature, if you think of the instantaneous .substitution of a suitably distributed 
load for the actual pas.sing load. The distributed load so imagined would be 
acting statically, but it would hold the bridge in the state of maximum deflection 
which actually occurs during the passage ot the train. Now the form in which 
the bridge is held deflected will be very neaii}’ the same whether you take 
that imaginary load as uniformly distributed, or take it as distributed in the 
complex manner which w(nild correspond to the actual loads and the actual 
effects of hammer-blow. The difference as regards bending moments is so 
trifling as to be unimf)ortant. It is, in fact, very convenient, and not open' to 
any objection, to substitute for the calculated impact effect an estimated 
uniformly distributed load. The Tables which we give in our Report state 
in that manner the total load to be }>rovided for by adding the impact effects 
to the estimated weight of the pavSsing load. 

tor the purpose of making these numerical estimates it w'as necessary to 
adopt some standard of loading. We adopted the standard laid down by the 
British Engineering Standards Association, which has ncjw received the sanction 
of the Ministry of Transport. That standard assumes a train with two locomo- 
tives, each having four pams of wheels in the engine and four in the tender. 
The unit is one ton on each axle of the engine, and three-quarters of a ton on 
each axle of the tender, and after the second locomotive there is supposed to 
be a following train in which the unit is onc-tenth of a ton per foot run. How 
many of these units ought to be taken to represent the weight of the train 
which the bridge may have to carry ? It appears from an examination of 
the weights of locomotives now in service that 17 or 18 of these units represent 
the maximum that occurs in actual British practice. But to provide for the 
heavier weights which may be reached by the use of three and four-cylinder 
locomotives 20 such units are specified by the Ministry of Transport . We adopt 
that, taking .the heaviest trains as representing 20 of these units. Next comes 
the point : What amount of hammer-blow is to be provided for ? To answer 
that, we collected statistics regarding the locomotives now in use. We finally 
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came to the conclusion that for the'20-unit trains of the future it will be quite 
sufficient to allow 5 tons of hammer-blow, measured at the conventional speed 
of 5 revolutions per second. That is for the heavy locomotives which are 
coming into use with three or four cylinders ; but for th(‘ vast number of 
two~cylirider loromotiv^es still in use, and likely to remain for a long time in 
use, we considered that a ib unit loading with I2i tons of hammer-blow should 
be allowed. And, further, thcjre arc some lighter engines now 1 iinning which 
correspond to a 15 unit loading but have as }\igh a hammer-blow as 15 tons. 
We call these' loadings A, R, and (\ respectively. I-oading A is 20 units of 
weight wit]} a 5-ton hammer-blow : loading H is a i() units ot weiglit with a 
ton Iiaminc'r-blow’ ; loading (' is 15 units ot weight with a 15 ton liamnic'r- 
blow. We consider that loadings A and R should \)e provided tor in all cases, 
and that loading C should also be ])r()viiled for on any lines where engines with 
that ()])jectioiial)ly hea\y harnmer-ldow^ are still liable to run. 

Then came a further (piestion. How' far is it necessary to provide for the 
simultaneous ('ffects of hammer-blow in more than one engine when there is 
double-heading, or where trains an* passing on a double-track bridge ? What 
of the possibility that the engines may be exerting their hamnu'r-blow'S with 
a complete agrec'inent in phase', so that the bridge experiences the utmost 
possible effect ? ( )ur calculations j)rovid(' for ce'rtain contingencies, which 

are detinitely set lorth in the Report. In single-track bridges wdiich are long 
I'nough for tw'o engines, we })rovid(' for the possibility e>f both engines being 
in pha.s('. In double-track bridges that are long enough for one I'ugine onl3^ 
there might be tw^o engines passing one another and agreeing in phas('. In 
double-track bridges long enough to take two engines, you might have four 
on the bridge together, two on each line, but (»ur calculations assume that of 
the f(jur only two will be in ])haso. In other words, the excessively remote 
contingency of more than two being in phase at the instant when they arc 
cooperating to produce the greatest bending moment is left to the factor of 
safety. On this basis Professor Inglis and his assistants calculated a series 
of curves exhibiting the estimated impact effect on bridges of various spans 
from the shortest to the longest. In figures 14 and 15 you see two examples 
of the results of those calculations for single-track bridges of \xirious spans. 
From the shortest bridges up to 300 feet span, the curves show^ the total 
estimated load, including impact allowance, as a load which will give the 
i^airie bending moment when uniformly distributed. The lower broken line 
on each diagram shows the purely static effect of a 20-unit loading. In the 
upper diagram the highest line of all is an enveloping curve which includes 
the largest impact effects that may be experienced under all three systems of 
loading, A, B, and C. Enveloping curves arc required because we have to 
deal with bridges having various characteristics in respect of weight and 
r'igidity. The full black line in an intermediate position is an enveloping curve 
which includes the greatest impact effects that would be experienced under 
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loadings A and B, but without loading ('. Note the remarkable diHerence 
between these two curves in the range of spans from 100 to 200 feet, ft is in 
that range, as I have already said, that the worst effects of impact may be 
experienced in consequence of resonance. Within that range there is a very 
conspicuous advantage in escaping the heavy hammer-blow that is provided 
for in the C loading. The lower of the two diagrapis in Fig. 15 illustrates how 
much the impact effects are reduced when, instead of providing for the express 
speed of 6 r.p.s., we provide only for a moderate speed of 4^ r.p.s. — a limit 
quite high enough to cover the case of many branch lines. 

The tabulated numbers which are given in the Report for the use of engineers 
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are offered simply as a statement that acconlini^ to our methods of calculation 
these arc the allowances that should he ])r()vdded if you havt‘ engines to deal 
with which possess the stated cliaracteristics. We furth('r set fortli the methods 
of working out such results, so tliat for otluT railways not subject to the 
British limitations of gauge and loading gauge, (‘iigineers will, we hope*, be 
able to apply the same methods to their own ])roblems. 

Perhaps I should add a word about shear. I have been speaking hitherto 
of the bending stresses, but we also investigatinl the ettects of impact on the 
members which bear the shear, using for that purpose a grouji of extensometers 
attached to the web members. Wh<m th(‘ strains are jncasun'd in the vertical 
and diagonal members of a bridge, it is found that the greatest effects of 
impact occur at places about midway between the middle and the ends. It 
IS there that the greatest shearing eftects of impact are to be found, and theory 
shows that is where tlu'v are to be expected, (‘ompared with the bending 
(‘itects of impact th(‘V are not very important, but you will find tabulated 
values for them t«)o in the Report. 

In ('onclusion I would only say this : do not (‘xpect too much from the 
K.(‘port Do not expect to find in it any simple rules- the subject is too 
1 omplex to make simple rules applicable. But I think it may claim to ha^'(‘ 
lationalised the treatment of a very difficult problem, it supplies engineers 
with immeneal results that arc’ a])})iopriatc‘ in ordinary eases ; and, what is 
ol more consequence, it gives them a general method of calculation which, 
with a little trouble*, should serve in c'ases which lie outside of the usual range. 

I'ni;. ( ii.YiKM \.v, in moving a heartv vote ot thanks to thc’ Jecturet lor his addo’ss, 
^ nd lie saw prc’seiit nc‘^l^ly all the members of the’ Jhadge Stre\ss Poinnnttc’e, and 
lie \\as sure they would agree with him when he s-iid that aftc’r listening to the 
lecture they had not only been intenselv intc’n'.sted but their minds had been clanfied 
oil a subjcc'.t about which they w'ere supposed to know something. To those, also, 
who liad not lived with the subject for sevt?ral years he was sure the lecture had 
proved of the greatest interest. It was no small feat to have concentrated into an 
hour and ten minutes the results of a work which bulked so large, and he thought 
t here were few people who could have come through that ordeal with flying colours as 
Sir Alfred Ewing had done. 

Sir Hj;.nkv Mteics, F.K.S., in seconding the vote ot thanks, desired to add liis 
testiinony to the extraordinary vSkill, grace and clarity with which the h’cturer had 
h^ .dt with and explained so difficult a subject. It was a subject about which he 
‘Oil Id express no opinion personally, bat he knew what an amount of work it had 
involved. Imr many years past he had had opportunities for watching the academic 
Work of Sir Alfred, and it had been a wonder to him how, in the midst ol his other 
interesting work which was involved m the canwing on of a great University, Sir 
Allred had found time and energy t(^ keep alive his intere.st in scientific work. 
I roTix the newspapers the regrettable tact appeared that Sir Allred intended shortly 

give up his academic work. It could only be hopevl that that w'ould enable 
*nin to give more time to his scientific work, of which he had given so striking an 
'^‘xamplc in the lecture that night. 

1 he vote of thanks was carried unanimously. 



646 JOURNAL OF THE ROYAL SOCIETY OF ARTS. May 3, 1929 


The Lecturer, in acknowledging tlie vote, said it was true that he had announced 
his intention of giving up his position as Principal of the University of Edinburgh. 
Sach work was engrossing and immensely interesting, but it made any devotion to 
railway bridges and locomotives, and things of that kind, a little difficult. He 
hoped that he might, in the future, have a little time for old scientific interests 
which, to a great extent, had been put on one side for many years. 

The meeting then terminated. 
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Friday, May to ..Astronomu al Six iet\ , Burlington I 
W, 5 p.m. 

Choinical Industry, Soeiety ot (thomiial ITigmeeriiig 
(iroup), at the Criterion Restaurant, ,igi, Piecadilh, 
V\’. b p.m. Annual General Meeting. 

Malaeologieal Societv, at Univei-'-itv ( ullege, tjowi i 
Street, W.C 

Mechanical Fhigiueers, Institution of, Storey's Gaii , 
S.W. (» p.ni. Special Genc-ral .Meeting 
I'hvsital Societv, at the luifenal College of SMciue, 
South Kensington, S V\’ 3 p.m r Dr. W, 1 

Snmnner, “ Heav tside’.s Fractional Dlffen.ntlatoi " 
J. Mr. j. H. Awberv, " .A Simrle Method of Fitlinc 
a Straight Line to a Senes of Dbsei viilmns *’ 3. Mi 
Iv. W. H Selwyn, “Are Spectra m tlie Region Ai/xi " 
\.:iuo.” .f. Dr. K. K. Kai , “ The Sj ectrum of 'rrebb ■ 
ionised T^iallium.” 5. Mr. G. A. Wedgwood, “ 'Ih' 
Elastic Properties of Thick / vlinilvu al Shells unde! 
Internal Pressure.” n, Mi J. b. Scars, “A Demon- 
stration relating to Standards of LeiiMh and Mass ’’ 
Transjxirt, Institute, of, at the* Midland Hotel, Man- 
chester. (> p ra. Annual General Mertmg, 

Roval Institution. 21, Albemarle Street, W. g p.n' 
Frof. Dr. E. A. Boycott, “ The Twist oi Snail ShelF ' 
University of London, at King’s College, Strand, W ^ 

5.30 p.m. Prof. Henri Ffauser, ” The Modemitv i t 
the Sixteenth Ceuturv ” (in F'nnich). (Lecture 1.) 

3.30 p.m. Prof. A. Mawer, “ Problems of Place-Name 
Study in the Light of Five Years’ Work of the Eiigh*'” 
Place-Name Survey," (Levture lid 

At the Royal School of Mines, South Keiisington. 
S.W'. 5. jojp.ni. Prof. K. de Margorie^ “ Some Aspei 
of Frenon Tectonk:*.” (Lecture II.) 

At Uftivetaity Ootlege, iCiower Street, W.C. 4 P 
Prof. Dr. A, Hall, “ .Some of the Sequels of Bpidemu 
Encephalitis (LelhatgiciB.” (Lecture II.) 

5.30 p,m. Iuektr>r Rolf Pande, ” Norwegian Ballad;: 
(Tweoturel.) 
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NOTICES. 

NEXT WEEK. 

Mond.w, M.w i3tli. at S p.m. (Aldrcd Locturc.) Siu It. Dknison Ko.ss, 
r.I.E., Ph.l)., PfDfossor of IVrsian and Director of the Seliool of Oriental 
Studies, University of London, “ Nomadic Movements in Asia.” (Lecture IV.) 

Wi-;])Ni’Si).\Y, M.\y 15th, at 8 p.m. (Ordinary Meeting.) Koni-irr BuRRiai-, 
I'arrister-at-Lavv, ” TIk' Reforming of the liritish Patent System.” Jame,s 
SwiNiiORN'K. F.R.S.. i’a.st-President of the Institution of Electrical Engineers, 
will preside. 


TWENTIETH ORDINARY MEETING. 

Wednksd.ay, M.ay rst, 1929. The Right Hon. J.ord Askwith, K.C.B., 
K.{'., D.C.L., in the Chair. 

A paper on “Building Models” was read by Mr. P. Morlky Horder, 
I'.S.A. The paper and discussion will be published in the Jntirnal dated 
July 1 2th. 


ALDRED LECTURES, 

Monday, May 6th, 1929. Sir E. Denison Ross, C.I.E., Ph.D., Professor 
of Persian and Director of the School of Oriental Studies, University of London, 
delivered the third of his course of four lectures on “ Nomadic Movements 
ui Asia.” The lectures will be published in the Journal during the summer 
recess. 
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PROCEEDINGS OF THE SOCIETY. 


FOURTEENTH ORDINARY MEETING. 

Wednesday, March 6th, 1929. 

Mr. Percy V. Bradshaw, in the Chair. 

The Chairman, in introducing the lecturer, said he noticed that the Itjoya] 
Society of Arts had been founded in 1754 for the encouragement of Arts, 
Manufactures, and Commerce— in short, for the encouragement of Mr. Tom Punvis. 
He doubted whether the members of the Society had ever been addressed by a 
man more completel}'' associated with those three interests than the lecturer. ' 

He felt that it was hardly necessary for him to introdiict* Mr. Purvis to the 
audience, as they had met liim on many previous occasions. He had greeted them 
in the carriages and lifts of the Underground Railways ; he had spoken to them 
from the hoardings, the bookstalls and many other places. He had, in his admirable 
Austin Reed advertising, shown discerning men what a gentleman really looked 
like — and what a person had to do to become one. He had, in his postiTS on the 
hoardings, sent people scuttling off to buy every land of commodity, from a copy 
of John Bull, or a tin of desiccated soup, to a Nortli Eastern Railway ticket. He 
had, in most of his designs, introduced more salesmanship than a Chairman of 
Directors usually achieved in the lengthiest speech, and he had reminded the man 
of commerce very forcibly that the artist was a most important factor in modem 
business. In fact, Mr. Purvis was a kind of pictorial T’ooh-Bali — Arts, Manufactures 
and Commerce rolled into one. 

Personally, he had had a life-long experience of artists - -especially of illustrators 
and designers — and it had always been his contention that the real artists, as 
apart from the crank and poser, was an extraordinary logical, analytical and 
level-headed person, and that his originality and inventiveness would be invaluable 
in the solving of most business problems. 

In the past only a limited side of the artist’s equipmcuit had been used. He had 
been regarded simply as a painter or draughtsman, and he had only been called 
in by commerce when a cut and dried idea had been decided upon, and a drawing 
was wanted. His talent should be used earlier, and much more completely. He 
should be consulted, not dictated to. He could be just as important and valuable 
as any other professional specialist, and Tom Purvis was very typical of the artist 
who knew his job, and did it with astounding success. 

Personally he believed, as the Royal Society of Arts believed over 170 years ago, 
that a closer relationship betw'een Arts, Manufactures and Commerce was vitally 
important. He was convinced that the hundred millions a year which were being 
spent on advertising British goods, could be spent much more effectively, and that 
advertising was not appealing as fully as it should to educated, intelligent people. 

A lot of advertising was artful rather than artistic — designing rather than 
designed. The fine artist need not be a mere visionary.” In fact, he must not 
be, if he was to live. He could not resist quoting the words of a very distinguished 
artist, Edmund J. Sullivan, spoken in an address to students, to the effect that 
commerce was now taking, as Art patron, the place formerly occupied by the 
Churchy and that there was no reason why Commercial Art to-day should degenerate 
into pot-boilmg, 

” It is not,'* said Sullivan, ” the subject that matters, nor the patron who 
commissioned it. Sincerity is the thing that counts. It is not difficult, once the 
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fancy comes into one's head» to imagine the hoardings covered by posters, anc% 
the advertisement pages of our magazines filled with drawings, by Durer, Holbeins 
or Rembrandt. What detraction would there be from their Art ? What subtraction 
or dignity from them and their greatness ? What more can any of that great 
trinity have wanted by way of subject than to draw an advertisement lor soap, 
an appeal for charity, or a portrait of the inventor of a patent medicine ? Is not 
one of Durer’s most moving drawings simply a pair of hands ? Let him draw for 
Lever Bros. Have not inventors of patent medicines faces ? Send their photograph 
to Holbein. Is not a beggar as moving a subject as a haloed angel ? Ring up 
Rembrandt. Well, then, don't let us go talking about High Art in any hoity-toity 
spirit. Let it be seen to that Commercial Art is not like the famous razors, only 
meant to sell and not to cut. If it is Art, it will be Art. If it is commercial first, 
it may not be Art afterwards, any more than a religious picture is necessarily 
high Art. Precision, definition, clear statement, lucidity— these are the stuff 
of imagination in action," 

Personally he did no know any more convincing proof of imagination in action 
that his friend. Tom Purvis, could provide. 


The following paper was then read : — 

COMMERCIAL ART. 

By Tom Purvis. 

I approach my task with a great deal of perplexity, because the more thought 
1 devote to it the more the realisation comes to me that the subject is far 
too vast for a short paper such as I am giving to-night. 

Commercial art — ^that is, advertising art — is one of the great inter -related 
sections of the immense and growing profession of advertising, which itself 
is a logical development of the spread of commercial enterprise in the last 
ftfty years. Commercial art itself has so many facets and ramifications that 
it is impossible to touch upon any but just a few main sides. 

My intention is to speak on commercial art to you from the artist’s point 
of view, and to endeavour to show that, as a field for artists, it is not 
to be despised any longer, and as an adjunct to advertising enterprise it is 

factor of growing importance and of vast possibilities. It seems to me 
that commercial art is the legitimate successor to the entirely different but 
equally commercial art of the Middle Ages, where artists were employed to- 
paint pictures and decorations for the great churches— one could say for the 
purposes of religious propaganda. Then again, they were employed by the 
^rcat nobles on works of art ; one could say, here, for personal propaganda. 

The purely aesthetic and educational value of Art will always inspire the 
niau who feels that it is his mission to remind the world of beauty. If one 
forgot that Art has its place in the world — that it ranks as an ennobling influence 
music and poetry, one would have to turn the faces of Old Masters to 
the wall and close the World's Picture Galleries. 
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I do not forget the claims of Art for Art*s sake, or the work of the fortunate 
few who are able to live by painting pictures. My belief is that Art has an 
even greater purpose than the merely cultural and inspirational and a more 
definite and vital relationship with life and progress. 

I claim that Art to-day is being applied, and should be applied more definitely 
to human needs, and it is the type of Art which helps to develop the Nation's 
prosperity that I want to discuss with you. 

Art for Art’s sake has, I am afraid, come to be regarded more and more as 
a delightful luxury in this very practical age. The artist is expected to\do 
something in addition to looking picturesque and dreaming dreams. Fc\ver 
and fewer artists arc able to live by painting pictures for the drawing roc^m 
wall. The World becomes increasingly impatient of theorising by Arty Folk'” 
and by affected studio jargon. 

Art for Art’s sake is an increasingly difficult text on which to preach a 
convincing sermon, and I feel that we commercial artists who give of our best 
are not only helping a very wide public to appreciate the beautiful, but we 
arc also helping to develop an appreciation of fine design and craftsmanship. 

I wish I could use F'rank Brangwyn’s language on the subject when it 
happened to be broached one day when I was on a visit to him. His words 
were to this purpose : 

“ Art must have definite usefulness in life. It is not a matter of -isms 
or theories. It is soHd craftsmanship mixed with brains, and to survive 
must serve some definite purpose ; that is, be applied to that purpose whether 
it be decorating a building or designing a spoon. The great day of the easel 
picture is waning, and art must be useful again as well as decorative. There 
is a lot too much talked and written about it and too little done ; and it is 
only what is done that counts.” 

In his own work Frank Brangwyn looks upon himself as ” a superior 
decorator,” and I humbly but entirely agree with him on his outlook. It 
seems to me, apart from anything else, to be so much more healthy a point 
of view. No one could possibly look upon Braagwyn’s work as being 
unhealthy in the slightest degree ; although once, at an exhibition, I overheard 
two ladies discussing a marvellous Brangwyn decorative picture (a riot of 
wonderful colour), and one of them criticised it as being ” so dreadfully 
untidy.” If they had only stood back from it another twenty yards, the 

untidiness ” would have vanished. Brangwyn rightly does not care to 
exhibit his pictures in galleries. As he says, they are done for a special 
purpose or environment, and, outside of those surroundings, cannot be expect< d 
to give their best. 

.. I have l^en constrained to mention the man I consider the greatest living 
artist, because he is the greatest living commercial artist and is proud of it. 

. :Commerciai art is the future field for artists, as it has been in the past, 
whether the artist devote himself to commercial advertising or to furniture 
designing or mural decoration. 
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Long hair and a sloppy reputation do not make an artist. It is l!is Work 
that counts, and the best measure of the value of his work is its pur^se in 
the world. 

From this generalisation I am now going to particularise and speak of 
rommercial art solely as applied to commercial advertising needs. 

First and foremost let me start by asking you if you realise how an artist 
gets his experience and his knowledge for the application of his ability and 
special training to commercial purposes. Here forgive me if I explain exactly 
what I mean by commercial art. It is treated widely as a generic term 
capable of including any pictorial crime committed in the cause of commerce, 
particularly on the hoardings. Seriously, commercial art is the ability of 
the artist applied to the purposes of commerce ; that is, like furniture designing 
or wallpaper designing, it is an applied art — art applied to commercial needs. 
A good commercial artist must be as much a salesman as an artist. At times 
more of a salesman than an artist. Sad as it may seem to artists, he must 
never let his salesmanship be obliterated by his artistic sensibilities. He 
must have a very clear understanding of salesmanship. The final purpose 
of his work being to attract his audience with his message in such a way as 
to leave them interested in, if not actually convinced of, its entire desirability 
to themselves, his aim must be sure and his judgment unerring, conveying 
liis owri complete conviction of the value of his client's commodity. Advertise- 
ment designing demands imagination, invention, craftsmanship, and salcsman- 
>hip. 

A halo has grown round art and artists, and it is the commercial artist 
who has the opportunity of showing the business man that art is after all 
|ust common sense and is perfectly capable of dealing with pictorial business 
problems equally as well as, or instead of, the moral indiscretions of 
mythological deities or the classical features of the Mayor of Slushcombe. 

The great value of art applied to commerce is being more and more widely 
ippreciated by business men, and to my mind they are getting more keenly 
^ ritical of it every day. 

I think it is a dire fault that there is no completely equipped school in this 
< t>untry exclusively devoted to the training of students in the technique of 
irt as applied to advertising needs, captained by men of actual experience 
Old backed by business men. In many schooLs the commercial art classes are 
treated as unwanted pups. One of these days I am sure we will have schools 
' quipped and run specially for the student of advertising art. Training at 
tliese schools would only follow after a proper orthodox art school training 
'^uch as the art student undergoes now. Most students think that when they 
•(‘ave the art school they are finished artists— even finished commercial artists 1 
a matter of fact, they have only been put in possession of their tools. The 
^application of these tools would be the object of the school of commercial 
^irt that I am waiting for. 
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My Chairman to-night recognised, over twenty years ago, the necessity for 
tuition in Professional IDustration, and the Press Art School, which he 
established, has had a big influence on improving the standard of modem 
illustration. 

It is to Mr. Bradshaw’s very thorough and sincere Courses of Correspondence 
tuition that many of the most successful illustrators of to-day owe their 
introduction to professional careers. Well-known artists and editors have 
collaborated with him in the development of his work, because they realise 
its usefulness. \ 

He has always been the friend of the commercial artist and illustrator. Hiis 
folios of The Art of the Illustrator” and his book ” Art in Advertising I” 
are recognised as the standard works on the subject, and he has written 
innumerable articles for the magazines of this country and America to hcl]> 
the public appreciate the best types of illustration. But one man, even if 
his pupils are distributed all over the world, can’t accomplish all the work 
that is to be done in training the art student, and that’s why I think that a 
very completely organised School of Commercial Art is needed. 

I know there are many official schools endeavouring to help the student, 
to name only such well-known ones as the L.C.C. School of Printing, the 
Central School of Arts and Crafts, and the L.C.C. School of Engraving at 
Bolt Court. There must be many more, but the immense development of 
commercial needs in recent years, to my mind, demands some form of tuition 
even more allied to the needs of commercial art students. I may be wrong, 
but I have never heard of a school where a complete advertising campaign 
with all its policy and purpose is explained or in which the student is 
impressed with the wider aspects of the advertising man’s job. 

For want of such help it cost me over six years to learn something of the 
application of art to advertising from the inside of an advertising agency. 
Incidentally, my chief was one of the most enthusiastic nigger-drivers I have 
ever met. His enthusiasm included himself as one of the driven niggers. He 
was the hardest worker of the lot of us, and a brilliant advertising genius. 
When I felt I knew more than he did, I left— and got a shock. I found also 
that in my special desire to be a poster designer, I knew nothing about the 
practical side of lithographic printing. Back I went to a printer’s, this time 
for roughly, two years. I believe I could design, lithograph, mix the inks 
necessary, do the printing and plaster the hoardings with a poster, if someone 
will pay the perfectly enormous fee I should ask for this unique effort. The 
serious side is that eight years or so were spent learning something of my 
business after successive art masters had washed their kindly hands of me. 
That is the school of commercial art I graduated from, and I should like to 
see some quicker and less energy-wasting method of training for students 
of advertising art. 

Lately, I had the pleasure of reading a paper to the Publicity Club of 
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Bradford, and saw at the Bradford School of Art and Crafts something of 
the idea I have in mind being carried out under the able and energetic direction 
of an old art master of mine, Mr. W. H. Meggs, who very kindly showed me 
over the whole school during working hours. Here I really saw a splendid 
effort at applying art in a commonsense way to commercial needs, and it 
seems to me to be an exception which proves my point. Mr. Meggs* energy is 
greatly to be commended. His school equipment on the process reproduction 
side alone would make some engraving firms ** sit up.** It seems to me 
that art may have a new meaning and dignity amongst the hard-headed 
business men of Bradford, which is all to the great benefit of both 
artists and business men. One firm had commissioned the school students 
io repaint and decorate their motor-van, and the manager was so excited 
about it that he brought it round to my hotel specially to show me. 
It was receiving great attention wherever it happened to be, and rightly 
>0. It was a very tasteful effort and would be bound to reflect on 
his business, which was the manufacture of high quality leather goods. I 
do think tliat this more intimate co-operation of business men with the art 
schools is an excellent step in the right direction. 

r do not think that any form of publicity has the glamour surrounding 
it that posters have got. Princes discuss posters at banquets and even Royal 
Academicians now do them in their spare moments. More books have 
been written on the subject than on certainly any other form of advertising. 
Why is this ? Is it that the “ Poor Man's Gallery " is not his at all? Is 
it becoming a debating-ground of the Highbrows, or is it so universally 
interesting a form of appeal that even advertisement-proof highbrow demi- 
gods are attracted by it and to it ? To my mind it is simply the appeal 
of the picture to the fundamental human. The first means of communication 
was by signs illustrating simple needs — ^food, shelter, defence, and so on — 
and the illustration has remained as being the most fundamentally interesting 
and the quickest means of conveying ideas. 

One of the purest forms illustrating this point (I call it the Ancestor of the 
modern Poster) is the science of heraldry, A man or tribe was known by 
its own mark illustrated on its possessions. The designs of most early coats 
of arms are an epitome of the history of the family owning them. Some are 
marvellously good designs. The simplification of forms used is specially good 
poster form and treatment, telling its story with maximum visibility and 
niinimum detail. I feel that a thorough study of heraldry would be useful 
^ i anyone wishing to buy posters. Some of the heraldic devices would make 
oiost admirable posters. Even the laws of colour as understood in heraldry 
are true colour-relation for poster visibility. I am not alone in this idea. 
^ have heard my friend. Sir Lawrence Weaver, expound on exactly the same 
"^abject at some length and much more ably than I could possibly do it. 

TTiis mention of heraldry brings me to what to my mind is the most valuable 
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asset of a well-designed poster ; its shock value. By shock value I mean 
its kick, strength, visibility, immediate readability. In this lies the poster's 
greatest value to the advertiser. It is the spear-head of the charge, or the 
shock troops of the campaign ; but how many firms really show understanding 
of this in their choice of design. The shock value is where your artist, if he 
knows his job, should be left alone. Give him the indispen.sablc elements 
and then leave him alone. 

Which point do you want emphasizing ? And here let mo say that a poster, 
to be a real winner and give its full service, must say one thing absolutely 
clearly and emphatically. When you have your elements fixed, I repeal 
leave your designer free to do his best. It is kzs job to analyse the material 
and arrange it. The measure of his skill will be the deliberate iinusualness^ 
of his arrangement, based on his specialist knowledge. 1‘he freshness and 
shock value of the poster depend on this and this alone, even if you are 
announcing free motor cars with a pound of tea. 

The artist’s training in colour values alone is a very important asset to the 
advertiser, and the more I see of colour (and 1 see a lot of it), the more* 1 
realise what an enormous power it has over everything in our lives. 

I once met a man who was very keen to demonstrate that it was possible* 
so to design a succession of colour arrangements that a victim entering at 
one end of a series of specially decorated rooms would need a padded room 
in one colour only at the other end. This, in theory, sounded interesting ; 
and I asked him to just let me peep at the design of No. i room of his colour 
arrangement. I firmly believe I should have needed the one-colour room as 
No. 2 arrangement if I had looked long enough. 

Colour is a remarkable thing, and yet colour is just a relative term. One 
tone so depends on its neighbours for its beauty and life, that colour is no/ 
colour ; it is only a bad pink or cheap-looking blue, or just green paint, until 
it is qualified by juxtaposition with another. Then, immediately, the inter 
relation of one colour to the other makes a definite difference to the value of 
both, and design steps in. The possibilities of this wonderful force in the 
advertising profession is hardly realised yet ; but it really needs a specialist 
to deal with it — even a specialist artist. Many very fine artists have no great 
mental reaction to colour as an orchestrated whole. It is a side of design 
which needs as much vision and composing as a musical symphony, and in 
your poster comes once again the enormous value of the unusual in its colour 
arrangement. But this is a subject much too great for the time at our disposal. 

I would just like to add : Give your artist his head and, excepting in cases 
necessitating rigid economy, let him have that extra printing which he prays 
for sometimes and so seldom gets. Most poster artists knowing their job 
vcan even economise for their clients, help the printer at the same time, anti 
still get the effect they want in their work. 

A valuable point in poster design is flatness of the masses of colour. 
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giving maximum effect, visibility and additional value to yom colour bv not 
clogging it up with dirty grey or brown half-tones and shadows. 

I think that a good poster should start from the surface of the hoarding 
outwards and not recede into the hoarding as though the spec^tor was 
looking through a window. The surface should still look solid as if 
anything hitting it w<nild bounce off instead of going through a hole. Perhaps 
it will explain my point better if T say there must be no hole in the hoarding 
caused by your poster. The finest examples of flatness and the feeling ol 
impact are those of the Beggarstah Brothers. 

Stalwarts like the Beggarstaff Brothers opened the ])all lor \hv improvement 
of posters, and in their days opened the eyes of astute business men to th(' 
valu(' of the space, they bought on the hoardings. Since then, the way has 
l)een paved, and it is for their folh)wers to improve, if possible. 

Just think of tin* Beggarstaffs. Although the number ol their posters 
was not large, their extraordinary insight into 1h(‘ ])()ssibilities of the poster, 
and their truly remarkable grasp of its first princi]des, were so astounding 
that they can be called the' progenitors ol all modern poster designs. Their 
ideas w(Te flout(‘d here by the timid, and they gav(‘U))thehusin('ss, disappointed 
men. It was left to Germany to show' us they wero right. And some of 
us now look wuth aw(‘ on the Continental productions, not realising that th(‘ 
great principle's of poster design wx're solved the first time by tw'o of the most 
British men in Britain two of our finest artists still James Pryde, whom 
I am proud to know' personally, and William Nicholson -who, together 
collaborating under the nom de plume of “ The Beggarstaffs,’' showed business 
nicn and artists the possibilities of poster design, (iermany, quick to pick 
up ideas and develop them for her own ends, gras]H'd the Beggarstaffs* idea 
of the poster, and souk* very fine results have been achi('vcd there. Germany 
has, as I say, some very line poster designers ; but 1 do not set* why it is 
necessary for our artists to bow dowui and worship the results as much as 
they seem to do. The Beggarstatf firinciples have proved themselves right, 
and now both business and art in Fmgland are recognising the value to commerce* 
of the simple, clear, and emphatic poster. Men like Mr. W. M. Teasdale, 
'*f the L.N.E.R. (one of the most appreciative and sympathetic men it has 
heen any artist s pleasure to w'ork for), and my very good friend Mr. Austin 
Beed (1 am often asked if there is really an “ Austin Reed. ‘ There is ; 
'^nd a more genial and broad-minded man I have still to meet) these men 
•^tand out to me as shining examples of artists in commerce. ITiere arc 
plenty of others. Many business men I know bring more art into their 
commerce than some art .students bring into their arl. To my mind, these 
uien arc forerunners of a new type of business man - business men who are 
’^tists. 

Many artists think, being able to draw, that they have reached the end 
and can sit tight for millionaires to roll up. Many commercial artists are 
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hoping for the day when they can cut clear from the indignity '' of commercial 
art and attain fame by painting a masterpiece and be courted by collectors. 
To my mind, this is complete fallacy. No artist who holds his best back for 
a future possibility is likely to hold his own. The problem of working within 
definite limitations is his test as an artist. 

William Nicholson and James Pryde have not suffered in their subsequent 
work from putting all their energy into their work for the printer. Another 
man (in France), whose early sphere of work was the poster, is Griin. In 
Paris, at the Salon, a couple of years ago, I saw a most delightfully designed 
and painted picture, and to my astonishment it was signed Griin," showing 
that he (as, I believe, also the Beggarstaffs) actually benefited in paintmg 
from experience in the poster world. Mucha was not ashamed to design 
posters while he also was busy on large mural decorations. Our own Frank 
Brangwyn delights in working to the limitations of the poster, and did so 
long before he was world-famous. He still keeps his eye on the hoardings, 
and is quite up-to-date with its happenings. 

An artist’s greatest asset is elasticity of mind ; and to me there is nothing 
like the exercise of designing a poster for a given purpose, with given limitations, 
and to be printed in a set economical way, for developing elasticity of mind. 
It is the problem that counts ; and when an artist gives up trying to solve 
problems, it is time for him to give up being an artist. 

I do not wish you to feel that I have too great a bias on what are commonly 
known as art posters— those posters whose lucky job it is to express the 
desirability of holidays — designed mostly with joy by the artist, and looked 
at, perhaps, with a certain amount of disbelief, sometimes, by a public only 
too well aware of the existence of the English climate. I mean my remjurkh 
to be equally applied to toffee posters and baking-powder posters — all those 
commodities with apparently no great artistic possibility. They can all 
be treated with the magic of design and colour, to their good and their 
proprietor’s profit. 

One of the greatest factors militating against fine design in all branches 
of advertising art is the too individual personal interest of the various parties 
concerned. Everyone thinks he is a useful critic when it comes to the art 
.side of a campaign. Especially is this so with posters. 

Personal likes and dislikes and idiosyncrasies must be held in check 
The man engaged as the specialist should, of course, be expert enough and 
have licence enough to use or discard any points he may think harmful to the* 
general idea or quality of the work. I did a poster once for a firm, in which 
orange was the dominating note, and orange was a happy colour for th(‘ 
particular commodity, expressing a feeling of optimism which suited it well 
The Board of Directors got to work on it, and the first devastating criticism 
I got was from one man, who said : " Personally, I dislike orange intensely, 
and hope we can get some other colour to take its place." They finally took 
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the poster with the orange. Someone might think this an example of 
* ' salesmanship ! 

T always think that too much handling spoils the poster.** The only 
result of pleasing everyone — or rather, trying to meet everyone*s criticisms, 
is that, in the end, the work will be so completely innocuous that no one will 
take notice of it at all. If it does not actually offend, it still will never arouse 
(‘uthusiasm or pleasure. A bold stroke will attract attention even if it does 
not please everybody. And what commodity advertised is so completely 
universal that it will itself appeal to everybody ? 

It should be the object of the artist to utilise every atom of his ability to 
aim at, and hit, the precise objective of the advertiser, irrespective of even 
ills own personal idiosyncrasies. As I have said before, commercial art is 
applied art. 

I'he general trend in quality of design is very definitely upward. My 
experience is that there has been a steady improvement in imaginative and 
technical accomplishment and appreciation the whole way along. Haphazard 
methods of filling valuable space, and personal idiosyncrasies in selection 
of drawings or id(‘as, are slowly giving place to a well-ordered, knowledge- 
able selection, with a full realisation that the best space requires economical 
using. By economical using J do not mean the cutting down of prices and 
thereby cutting down quality. 1 mean the filling of space with idea or 
argument carefully calculated to convey its message efficiently without waste. 
Naturally, the reward of .skilful work is, and .should be, greater than the cost 
o( mere haphazard methods. The economy comes in the result achieved — 
the bacon that is brought home,” so to speak. The expense of the haphazard 
method is in its failure. 

'fhe public is becoming more severely critical than many, I might say 
most, firms C(>ntem])lating their own advertising fully realise ; and I am sure 
1 shall be supported by men of experience on this point. The best is none 
too good a setting for a fine jew(‘l. A fine jewel in a poor setting suffers 
l>adly. A })oor jewel in a fine setting has a much better chance of attracting. 
\clvertising art is what one might call the public ” setting ** of the particular 
t <jmmodity, and if this “ setting ** is poor, haphazard, or slipshod, it instantly 
d('creases the apparent value of the jewel. 

1 do not want you to think me biased on the side of posters. Newspaper 
advertising is so much a matter of team-work ; and 1 consider an artist's 
position just that of a member of the team, equally important as your layout 
man, copywriter and typographer, but no more — ^just one of a team of experts 
working as a team should — each for all. The creative side of this team work 
i> divided up between all the team, and for one ]to claim credit above ai^other 

as wrong as for a footballer kicking a goal thinking that his was the strategy 
that led to the position enabling him to kick the goal. Tlie artist's job here 
is to carry out instructions, and if he thinks of an improvement, suggest 
it, and if it be not adopted — ^tay in the team. 
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To my mind the art of the newspaper advertising illustration has made an 
enormous improvement since the war. Signs of it were visible before 1914 . 
but, looking backward, 1 think the real jump has come about since 1918; 
Possibly increased taxation has forced the necessity for the broader economy ; 
possibly more severe competition. Possibly the hardier spirits, gifted with 
broader outlook, having blazed the trail and made it easy, others, now seeing 
profit in what they themselves first believed to be extravagance or rashnes^, 
have followed; possibly all three reasons together. Whatever the reasuTt, 
the improvement is most noticeable. \ 

In posters reason is perhaps easier to find. The poster brand) of advertising^ 
is peculiarly a field of expression for artists not that 1 think they do not nce(i^ 
co-operation with other experts in the advertising profession. I have already 
pointed out that they do. What 1 mean by peculiarly the field of expression 
of ai'tists is this : The artist is specially (‘Xpert in pictorial representation 
within his own limitations of mind. His training of brain, eye and hand 
suits admirably the field of poster design when* the spectator’s attention has 
to b(^ rivetted and the ajipcal is to be complete at a glance. KaseJ picture^ 
are not easy to sell nowadays, and as the field of advertising widens it is 
attracting more and more talented artists who realise the enormous ])ossibilitie« 
of poster design as a serious outlet for their efforts and as a livelihood. This 
all makes for improvement in ciuality. 

Lots of advertising people still smile a littlt* when modern art is mentioned. 
/ do, at some of it. But I do think we have to thank the hardy spirits who 
opened up the lost or forgotten po.ssibilities of the value of simplification 
of form in the expression of an idea and the tremendous value of rhythmic 
and ordered pattesn in impressing that idea on the mind. I will try and 
explain. The artist once studied composition with a purely photographic 
eye, and endeavoured further to convey a sense of reality by meticulous 
and scrupulous attention to what he understood to be nature and truth. 
His idea was to idealise nature but to stick to her through thick and thin, 
endeavouring to copy her to the last detail. But the infinity of nature and 
the infinity of her detail defeated him, and he resolved to give an impression 
of her translated through his skill into paint. This was possible, and we 
had the schools of impressionism. Still seeking for means of clearer expression 
of his ideas (^f nature, he found that elimination of inconsequent details gave 
more force to the essential points ; and then he found the extraordinar> 
value and force given by the elimination were increased by marshalling th(‘ 
points into control with a carefully ordered pattern or rhythm harmonising 
with his subject, and so attained to the modern view where basic design and 
structural arrangement are as essential to a picture as to a building. 

One of the greatest uses of the modern movements in art to advertisers 
is in the fillip it has given to freshness of outlook. The dramatic value of 
pattern has opened their eyes to an apparently new field in advertisement 
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design. Mind you, I'm not defending all modern art. Some of it is just mad 
striving for notoriety, and is always productive in me of the feeling engendered 
by my first glimpse of the design for No. i room in the colour arrangement 
for driving people mad. I am just expounding the serious development 
as I view it myself. An artist with any degree of brain activity cannot 
overlook any cdley by which his work may profit, and 1 must say I have 
]:)rofited by a realisation of the modern outlook, and have ay)p]ied it as 
capably as I could to my own problems in poster design. 

The fundamental principles are applicable to every design, whether purely 
realistic in the popular art sense, or in the more concentrated symbolic realism 
in the modern art sense. I'lie value of spacing and arrangement are just 
as important if the poster has a tin of salmon as its central ingredient. And 
here I say emphatically that a fine poster in a modern style can be made 
including a tin of salmon, and that it can still look appetising as a tin of 
salmon to a person who has never done anything but dodge anything looking 
remotely like modern art. 

I think I can say that I am the first artist to get away with a poster 
including faces without any features on them. And the first one was this : 
{“ Girls in Boat ” poster for L.N.E.R.) 

Some people believed me to be spoofing them. The effect 1 was aiming 
at was that of brilliant sunlight directed straight on to my group ; and, as 
you all know, sunlight, if it is so bright that it hurts your eyes to look at it 
when you come out of a shadowy room, leaves an impression on your mind 
of broad masses of colour without detail ; and in working out my pattern 
I found I had gradually and logically reduced everything to complete 
silhouettes in spots of colour and did not need features at all, excepting 
where they affected the shapes of masses. 

I do not eliminate to save drawing. This poster was completely re-drawn 
and re-painted over half-a-dozcn times. The process of elimination was 
gradual. Another point (and no one has ever pointed it out to me) is that 
the position of the boat would show the othef oar clearly ; but after a lot 
of thought 1 decided to leave it out, and have been justified. In the Austin 
Reed posters, the point to be emphasised is clothes and their proper environment : 
just as much detail as is necessary to express that, and nothing more. 

The Shell posters arc exhibited on moving petrol and oil tank lorries, and 
have to convey their impression faster than the lorry on the move. Everything 
is eliminated that would tend to fog the instant realisation of that idea as 
far as I possibly could. 

To sum up, I should like to say this : We hear lots of talk about artists 
uot being business men ; but what I should feel grateful for, and I think 
commerce would benefit greatly by, would be more business men who were 
artists ; that is to say, let us have more artistic understanding in commerce 
and there will be much more commerce in art. There is great need for a 
closer co-operation between artist and business man in England. 
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DISCUSSION. 

The Chairman, in opening the discussion, said that if there was any business 
man who had grave doubts as to the sanity of artists, and who had considered 
them irrational beings, full of technique and temperament, he hoped that Mr. 
Purvis would give him something to think about. 

An important fact that the lecturer had emphasised was that Commercial Art 
was applied Art --that it ought to be considered from that standpoint chiefly, 
and on account of its suitability to its purpose. It had not only to be attractive 
as Art. It must .sell goods or service ; and that needed qualities which were I not 
expected of tlie purely aj.sthetic types of Art. \ 

Mr. Purvis had also emphasised the vital importance of the Commercial Artist 
needing a very complete technical equipment — a knowledge of reproductive 
processes, printing, inks, papers and materials. This knowledge could only pe 
acquired fully by .such experiencx* as he himself had had. \ 

Mr. Purvis liad also traced, m an interesting way, the ancestry of the poster, 
and the value of simplification. Not only from an economic point of view, but for 
the purpose of delivering a message in the most direct way, simpUficati{)n was 
essential. But the busine.ss man in a hurry had to be reminded that simplification 
was not an excus() for an artist to dodge work, or for the business itlan to dodge 
payment. 

It was just as difficult to achieve the effect of a full colour subject, with the 
simple use of thre(“ or four colours, as it would bt* lor a musician to compose a 
symphony witli three or four notes. 

He was very glad that Mr. Purvis had referred to the great influence of the 
Beggarstaff Brothers, for it was a little pathetic to hoar German artists lauded to 
the skies and to find their heavy influence aflecting British advertising, when one 
knew that they had nuTcly adopted the methods of two essentially English artists. 

Then Mr. Purvi.s had touched upon his fa\’ounte topic, " The Relationship 
between the Artist and the Business Man.’' 

Of course he had had to refer to the artist's stock complaint, the tendency of 
th(j business man to interfen\ That complaint was fully justified. Ho never knew 
how a design got on to the hoardings or into the advertisement page.s of periodicals 
when more often than not the work had had to emerge from the criticism of a 
Board of Directors. 

Interference by non-technii al people trying to sh(;w an expert how to do his 
job was largely responsible for some of the very bad work seen. Advertising must 
of necessity imply team work, a thorough consideration of the purpose of an 
advertising campaign, collaboration with sales managers, copywriters and other 
colleagues, and the artist was only one contributor to the final result ; but he should 
surely be left to deliver the final message to the public in what experience taught 
him was the most effective way. 

Mr. PuHrUS had, of course, referred to the very latest phases of Modernistic Art, 
in which the artist was trying to use symbols and patterns rather than the more 
familiar "representational” methods. Enterprise and experiment must be en- 
couraged in adverti.sing, but personally he did feel that agents and advertisers were 
losing their heads somewha4: in their violent striving for ” Novelty at any Cost.” 
They were talking to the public in a language which the vast majority of the public 
could not understand. Many young artists were flying to the wildest experiments 
in modernism because it enabled them to dodge difficult drawing. It could not 
be done. Eccentricity in personal salesmanship was not yet popular. Freaks 
and contortionists were not yet engaged by level headed business men, so as to 



May 10, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 661 

arrest attention and secure sales for their goods. Therefore, he could not feel that 
the violent rejection of all traditional methods in pictorial salesmanship was 
justified. 

Mr. Purvis’s final remarks had struck right home to him — the great importance 
of business men knowing something about Art, as well as artists knowing as much 
as possible about business. Mr. Purvis had made an appeal for closer co-operation 
between Art and Commerce. That was a matter of tremendous importance. He 
had him.self written 150,000 words on the subject a couple of years ago, trying to 
give the most convincing evidence he could as to the v«alue of Art in advertising, 
and, fired by the meeting’s obvious interest in Mr. Purvis’s talk, he was going home 
to write some more. 

Mr. S. C. Kowle-s thought it would be interesting to hear the views of the general 
public, as against the views of the artist himself, with regard to the relative attract- 
iveness of posters. For instance, Mr. Purvis had exhibited on the wall two posters, 
to one of which he gave a distinct preference, but the other of which he (Mr. Rowles) 
ventured to say would appeal most to those presons whom it w^as meant to attract. 
A great deal had been said that night about the art side and the decoration side, 
the appeal of distance and of colour and so on. but it was an inten'sting fact that 
at the recent exhibition at Olympia the posters which had obtained the most 
votes had been the naturalistic posters. 

Mr. J. Ashbourne remarked that his own opinion of the Olympia Exhibition 
of posters was that the modernist po.ster had not bec'n so w'ell represented as had 
the naturalistic poster. Therefore he did not think that the b^illol had been a fair 
test as to which of the two methods ol poster advertising was the more effective. 

The lecturer had referred to an ideal school of art. IVrsonally he would like to 
see a school for avertisers, where advertisers could be taught to know some of 
the limitations and difficulties of the artist. He (juoted the example of a Director 
of a company w'ho had refu-sed to accept the design of a show card containing a 
cerise, on the ground that he could never tolerate that colour, w^ould not have 
any cerise-coloured flowers in his garden, and would not allow his wufe to wear 
that colour. 

He agreed writh Mr. Purvis that an art school on the lines which he, Mr. Purvis, 
had suggested, would do a tremendous amount of good. Personally he had had 
experience of the ordinary art schools and of a professional artistes school, and he 
had learnt more at the latter in three months than he had learnt at the former 
in three years. 

He thought far better advertisements would appear, and far more good designs 
would be sold, if it were not for the fact that many firms of printers sent round 
designs to their customers for which, apparently on the face of it, they did not 
charge. He knew a great many advertising men who would not buy a design from 
a recognised commercial artist because they foolishly thought that they were 
getting a design through their printers for nothing. 

The Lecturer, in reference to Mr. Ashbourne's remarks, said he had had a 
good deal of experience of poster ballots, but he had never yet found that the 
winning poster had any degree of artistic quality at all, mainly because the people 
who competed started out by saying, Which do I think is going to be first ? 
instead of saying, " Which do I myself like best ? Most people had no conception 
whatever of what a poster was designed for, what was its idea, or anything else 
about it. They forgot it was a telegram and not a dissertation. People did not 
stand about the pavement in front of a hoarding and start reading a novel ; it 
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was the poster that “ got over ** in the shortest space of time, and which carried 
its message from the eye to the brain, and remained there, which counted. 

To establish a school for advertisers would be difficult, as the people who most 
needed such a school would be those who were most against it, as they would think 
that, being the persons who paid the piper, they were entitled to call the tune, 
and would refuse to give their time to learning what the tune was about, or how 
it was played. 

As to printers’ free designs, any artist in the commercial art world would give a 
very lurid opinion on that ! I 

Mr. F. W. liiJRKOWS said there were many people who found it fashionable 
after they had raised themselves to a degree of eminence which permitted m a 
certain loftiness of air, to turn round and abuse the schools from which they h^d 
come. He could assure those present that the art schools of this country wfere 
whole-heartedly with artists in trying to get business men interested in the m itters 
concerned. It was difficult, however, to get business people to take the advice 
of artists ; it was too commonly thought that artists were merely idealists. 

Mr. Purvis was wrong in believing that commercial art was an unwanted thing 
in art schools, but if people who could not draw at all went to an art school and 
wanted to be made commercial artists in six months, the school would probably 
discourage them. He thought Mr. Bradshaw, for instance, assumed that the people 
who went to him had some knowledge of drauglitsmanship anyhow. There wore 
art schools which were really trying to deal with this problem, but no school 
would be found which would give such a complete equipment to a man as to make 
him an artist such as, say, Mr. Purvis. It would be asking rather too much of the 
art schools to expect them to do that. A person had to go into the workshop, 
and to mix with printers, foremen, and everyone else concerned, in order to get 
to know what they were thinking about. It was not quite fair to suggest that 
iwerything was wrong in the art schools. 

Referring to posters, a good poster was something of an sesthetic earthquake. 
It had to make people look at it whether they wanted to or not. One had only to 
look at the pictures which decorated the walls of the Royal Society of Arts to see 
what he meant. Those mural decorations might be excellent works of art, but 
they would have no value as posters. 

One man who had done a good deal to raise the poster art of England and who 
had not been referred to by the lecturer, was Mr, Frank Pick. 

The most important paragraph of the paper was probably the last one. If 
those present had had nothing else read to them but that, they would have been 
amply repaid for the time spent there that evening. 

The Lecturer said Mr. Burrows had taken him to task for talking about 
commercial art being an unwanted thing in art schools. In that connection he 
drew Mr. Burrows’s attention to what he had said in the paper upon that point. 
If anyone asked him for advice as to which school to go to, he always suggested 
that they could not do better than go to the County Council evening classes to 
start with. He had started there himself, and he had nothing but praise for the 
efforts which were made there to help the student in every side of his work, but 
sometimes the master was not quite up-to-date in his methods. The difficulty 
was that there were so few teachers and so many students. The school he wanted 
to see established was one which would take on the student after he had finished 
with the orthodox art school, and give him an insight into the experience and 
policy which lay behind advertising schemes and agencies. 
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With regard to Mr. Pick, a very great deal of the improvement in posters in 
T.ondon, certainly on the Underground Railway, was due to the very fine influence 
of Mr. Frank Pick. 

Mr. W. G. said he was glad the lecturer had emphasised the extreme 

importance of design. Art schools emphasised the importance of “drawing,” 
until the student believed that when he could draw he could do anything ; he 
only got to know that he had to consider design first whim he obtaiiuMl a job 
outside. The advertisiivs were getting busy with modernistic art. A lot of 
modernistic art had no meaning, and did not convey any message in comiecLioii 
v\ith the goods it was supposed to advertise. Modernistic art like that was of no 
use, as a poster was not a work of art, but a work of advertising llrst and foremost. 
i )l course it could be a work of art if it was efficiiuit. 

With regard to art schools, the Royal Society of Arts competition had shown 
tliat the art schools were being asked to do a task which thi'v could not undertake. 
Most of the art masters had not had experience in commercial art, and it was not 
lair to ask them to turn out work which would satisfy advertising experts, nor 
was it to be hoped that they could produce good advertising ideas, because it 
took a commercial artist of considerable experience to do that. There was another 
point to be borne in mind. When art schools were asked to turn out commercial 
.Itsigners they could not do so unless they had the necessary technical eipiipment, 
and every Education ('ommittee, especially in the small towns, could not put 
ilown the £s>ooo or £(),ooo necessary for that equipment. 

Mr. H. G. Dowling said he differed entirely from the lecturer when he said 
r.tiat commercial or poster art was the legitimate successor of the mural decorations 
or frescos of the middle ages. A man such as Michael Angelo wTought with high 
ideals for men with high ideals. Again, it vras hardly di'cent to mention the name 
of Rubens in connection with the names of the majority of commercial or poster 
artists. 

Mr. Leonard C. Langley said as a printer he would like to say a word about 
the; accusation that printers gave Iree sketches. As a matter of fact, several big 
printing houses were now (unploying artists of verv high skill. It was a fact that 
printers wen* not always able to obtain good quality of work. They hail tried to 
tind young people who would come on and produce good work for them, but tliey 
had found it very diflicult. For instance, his own firm liad asked one of their 
young artists to get out a sketch in connection with wines, and he had produced 
two eighteenth century figures with green faces -which did not seem to be quite 
Hio right idea. That was a difficult}' wliich the printers, on their side, had found. 

The Lecturer, referring to a speaker’s remarks about drawing, said that drawing 
A'as quite definitely the machinery of the whole thing. Drawing taught the student 
use his brain, his eye and his hand. Every week he himself did at least three 
hours’ practice at drawing. 

With reference to Mr. Dowling’s remarks, hi; quoted Mr. Herbert Furst’s recent 
hook, The Neuf Anecdotes of Painters and Painting, in support of the fact that 
Kubens. Michael Angelo and all the old masters had definitely had a money interest 
in their art. “ Rubens,” says Mr. h'urst, “ was a commercial ariist in the real 
sense of the term. He ran a factory on what might be described as mass production 
hues. He had a band of pupils who turned out pictures for which Rubens had 
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ot .Sprifif^ Sice's as revealed hy l.aboratorv Tests ” 
(^) Mr 1 . B. Pfeil, ” 'I'he (Kulation ot tion and Steel 
at Ilifth Temperatures.” (s) Mr, (i R. BolsONer, 
** Brittlciies--, m Mild Steel.” ((•) Mr H. Sutloii, " Ihe 
Induenee of Piiddinn Opera lions on the Properlieij ot 
Steel,” 

I.iteratiire, Koval Sooietv of, Jtloomslmrv Squau*, 
W.C, i 30 p.m. Ihnieral -Annivoisaiy MeetniM- 
5 p.m. Ordinal y Meetint;. 

Meteorolottieal Society, .pj. (Voniwell Road, S VV, 5 p.m 
(i) Messrs. J. I'hlmund (lark, I D. Maraar\, R. 
Marshall and I . I P ( ave, ” KejK.it on the Pheno- 
logiral Observations m the British Isles, JUeeeinber, 
If).;/ to November, 11)28.” (2) Mr. D. Brunt, “ 7 'hc 
IndcN of Retraction of Damp Air, and the Optical 
Determination of Lapse-rate ” (3) Dr. J, Reginald 

.Ashworth, “ The Influence of Smoke and Hot Gases 
from Factory Chimneys on Rainfall.” 


Mieroscopjeal Society, 20, Hanover Square, W. 7.30 p.in. 

(i) Messrs. F. Ileron-Alloii and Arthur Karland, 

” Some New Foraininifera from the South Atlantic. - 
No. 1 " (2) Ml. RolH?rt Paulson, “The Form of the 
( hronvitophore of the Bright (ireeti Gonirlium 
loijiinoii t<» mativ Lichens” (3) Mr. David Bryee, 
“On 'I’hree Cases of Ivncystmeiit among Rotifers.” 

rnivetsil\ ol Diiidoii, at King’s ( ollege, Strand, VV .C. 
5.30 p.m. Prof Henri Hauser. “ 'J'lie Modcniitv of 
the Suteenth Century.” (In Freurh) (Lecture 11 ) 

At the !-ondfni School ot Keonomics, Houghton Street, 

\V 5 pm M. le I'rofosseiir H. llertlieleniv, “The 
Role oT the Cf.iised d’lital in Franr'r “ 
s I> III Di Unbelt Hall,“ riie Nature, V aliie and Hses 
of Faighsti ludicKiI Records as .Soui'ccb of Ihonoiiui 
ami So( lal Inlonnation ” (I.ei tnr<’ 1 11 ) 

At rm''ei.,il\ I ollece, Gf.wer Stris'f , W (' 5 ^o Jim. < 

Lektoi Roll JVuule. “ NorweL'ian Balknls ’’ fl.ectnie 

in 

rnonsoAi, M\v i(>. .( Iiadwick Public Lei tnre, at the 
R()\al Soi lelv of Alls, .Adeljih), V\ C. -3.13 p.m Sir 
Norman Walker, M IL. “ The Progress of DenuatoloLU 
over 30 lears.” 

( heiincal So. ie(\ , I’tiiilingloii House, VV, .S p m (1) Mr, 

1 M Lowi\, “ 'I ht Vahditv ol Dnule's liquation,” 
(.*) Ml A I V'ogel, “The DissoiUitim ( onslants of 
Oig.mi. V< ids ” P.m I “ The Prmmiv Dis- 
'■<« lalion ( onslants oi some Alkvl Maloni. Ai ids “ 

(j) Messrs I M Ltiwrv and W \ I !o\d, “ I'he 

Piopulies ot Niioliiu and its i>en\ati\e- ” Pail I 
“ Mole, nl.ir I Mim ti.>n-( oelln leiits ” ( j) Messrs I". 

M l.owfV .iml W V' Ll.od, “ Ihe I’lojierties .if 
Nicoiuii .ind Its Deru.itives ’’ J’ait II “ Ojilic.il 
Kotatoix Pow. I and Kotatorv Disj'.'rston ” (3) Mi 

A 1 VoL-el, “ Ihe 1 lati.ui ( .instants ol (h-ganu 
A. i.K ■’ IMrt 11 “ I he Pniri.m 1 )iss.). latioii l finstants 
ol some I V. li. 1: i-l >1. arhow III .Ands ” 

Jsleitiual Fatgineers, Institution of, at '1 nmt\ College, 
Dulilin ; I'.pm Annua! General Meeting 
Mming an.l Metallurgi , Institution of, at Burlington 
House, W 3 JO p 111. 

Cnui'istu of l.indou, ai King’s ( .illi":e, Stiaml, W ( . 

3 (o i> m Di Stank \ \ ( 00k, 'I'lie Ri'ligion of the 
Ojfl lestain.'id m its llistoiical Setlint’ ” (Lu tuic 
HI) 

3 30 pm Mr Hoi 1 . luans, “ .Vgianan Retorni in 
rlie H.iniibian ( oiintru's ” (Lei lure HI) 

(Kine's ( ollege), at jo, roinnglon Squan*. VV ( 

3 ’,0 pm Dt luhan Ki/\ /anowski, “Sir Waller 
S<o!t ami the Oiigins of the Histornal Roinaiu'e in 
PolamI “ (i-iM lure 11 1 ) 

\t the London Hosjuta! Medual S. liool, W Intei liajieJ, 

F 3 3 .) jMii. Prof ).J K Mai leofj, “ 'I he JMiysiol<ig\ 
ol Glyeogeti.” (le. ture I) 

At the London Si 1 100! ot Ficfimmucs, Houghton 
Street. W.C, 5 pm. .Mi. Georg Tugendliat. “ Tlie 
C itv and the Bank ol Fngland ” 

.At St Thomas’s Hospital, .Albert F-mbankment, S.L. 

3 p III l’r.>f S J I owell, “ Dieletii s.” (Lecture III). 
At I'mversity Colli'ge. (iower Street, V\ ,(’ 5 30 p lu 

J'rol J. Petersen, “ Faust.” (In (iermaii). (Lecture 
HI). 

Fkinw , M.vv 1 7 . .Ihiiveisitv of I,ond.)n, at King’s C ollege. 
Stiaml, VV' ( 3 30 7>.ni Prot Henri Hauser, “ 'J'he 

Modermiv ot the Sixteenth Ceiituri” (In French). 
(Lecture HI). 

3. {o p m Prof A Mawer, “ Problems fd Place-Name 
Study 111 the Light of Five Years* Work of the liiiglfsh 
Place-Name Survey,” (Let ture HI), 

At the IvOiid.in Hospital Medical School. VVhitechajK*!, 
Fi 5.30 |>.m. Prot. ] . J . R Madeod, “ 'J'hc J'hysiology 
of Glycogen.” (DH tim* 11 ). 

At University College, Gower Street, W.C. 5.30 p.m. 
D^ktor Rolph Pande. “ Norwegian Ballads.” (Lecture 
HI). 
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NOTICES. 

TWENTY FIRST ORDINARY MEETING. 

Wednesday, May 8th, iq2q Professor W. Rothenstein, M.A., 
Principal, Royal College of Art, in the Chair. 

A paper entitled “ War and the Arts was read by Mr. Charles J. ffoulkes, 
O.B.E., F.S.A., Curator of the Armouries, Tower of London. The paper 
and discussion will b(‘ published in the Journal on July 19th. 


ALDRED LECTURES. 

Monday, May 13th, 1929. Lieut.-Col. vSik Arnold T. Wilson, K.C.I.E., 
C.S.L, C.M.G., D.S.O., in tlie Chair. 

Sir E. Denison Ross, C. I. E., Ph.D., Professor of Persian and Director of 
tlu‘ School of Oriental Studies, University of London, delivered the last of 
his course of four lectures on Nomadic Movements in Asia.” On the motion 
of the Chairman a vote of thanks was accorded to the lecturer for his most 
interesting course. The lectures w'ill be published in the Journal during the 
summer recess. 


INDIAN SECTION. 

Friday, May loth, 1929. Sir E.’ Denison Ross, C.I.E., Ph.D., in the 
Chair. 

The Sir George Birdwood Memorial Lecture was delivered by Captain 
P. Johnston-Saint, M.A. (Cantab.), F.R.S. (Edin.), LA. (retd.), of the 
Wellcome Historical Medical Musetim, his subject being An Outline of the 
History of Medicine in India.” The lecture will be published in the Journal 
on July 26th. 
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FIFTEENTH ORDINARY MEETING. 

Wkdnesday, March 13TH, 1929. 

Dr. William Henry Eccles D.Sc., F.K.S., in the Chair. 

The Chairman, in introducing the lecturer, said that if the Royal Society of 
Arts had arranged a meeting on loud speakers, say, fifteen years ago, the small 
audience that would have been attracted would have come mainly from those j 
interested professionally in telephone engineering. On th(‘ present occasion th<^r(‘\ 
was a vcTy big audience, which illustrated the fact that nowadays the general \ 
public knew the term “loud speaker” very much better than they had done ‘ 
fifteen years ago ; in fact, it had now become a household phrase*. 

He ventured to think that the loud speaker was really only beginning its triumph'^, 
and that as the years went on it w^ould become a more and mon' familiar feature, 
rivalling, perhaps, in the long run the printing press itsell. 

He had heard many uncomplimentary remarks about loud speakers. To begin 
with, the very name excited prejudice. It suggested that it could never be “ swei t 
and low.” He imagined, however, that everyone pre.s(*nt was a loud speaker lover, 
otherwise they would not have come. Therefore he hoped the lecturer would be 
kind to their favourite instrument and tell them all the plea.sant things he could 
about it. As a matter of fact, the lecturer had studied very di c ply not only tht* 
good habits, hut also the vices of the instrument. Therefore it could not be expected 
that nothing at all derogatory would be heard about it. He hoped, however, that 
the audience after listening to the lecture would still be able to go away saying, 

“ In spite of all thy faults I love thee still,” or not still. 

The following paper was then read: — 

' LOUD SPEAKERS AND THEIR DEVELOPMENT. 

By R. P. G. Denman, M.A., A.M.I.E.E., 
of the Science Museum, South Kensington. 

More than six years have elapsed since the inauguration of Broadcasting 
set up a world-wide demand for a powerful electrical instrument which should 
be capable of imitating at a moment's notice the human voice, a violin, a 
tinkle, a crash, a piano, a drum, or a complete orchestra. Scientifically this 
demand was noted at the time as a request for a multi-frequency single- 
phase motor coupled to an air-pump, operating on current of frequencies 
varying from about 50 to 10,000 cycles per second, and voltages varying in 
somewhat the same ratio." ^ It is the purport of this paper to take stock of 
the situation as it stands to-day ; to put into general circulation a few of the 
opinions and ideas that have been freely communicated by workers in various 

^ LEM, JoumaJ, Vol. 62, p. 8ii. The statement was probably intended to apply to 
the “ Equal Audibility ” system of transmission then in fashion. 
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laboratories, and to suggest by demonstration and argument the extent to 
which some of these hopes have been fulfilled and others may still be justifiably 
entertained. 

Because of its agreeable associations, the art of Sound Reproduction, like 
that of Photography, will be acknowledged to possess a twofold appeal. There 
are interesting theories about the latent image, or the behaviour of transients ; 
there are valuable metrical experiments for those who have the necessary 
apparatus, but above all there are always some results to be observed, even 
though they cannot alw^ays be admired. We are, for the most part, however, 
fortunate in the possession of eyes and ears which are willing parties to a 
considerable amount of deception, so long as this is not exposed too ruthlessly 
or too often. It may be that we have just discovered that our camera is 
oblivious to the existence of red and yellow, or that our 1923 pattern loud 
speaker is dumb from middle C downwards, yet we can still obtain some 
pleasure from either, until the superior merits of panchromatic film (or of the 
moving coil loud speaker) stand out too forcibly for us to ignore them any 
longer. We accustom our eyes to false colours and our ears to false tones. 
Knowing them to be false we accept the picture they give us as a sort of 
cpnvention, and we are often sceptical at first about accepting a fresh con- 
vention, even though it approach more nearly the ideal. But however faulty 
its judgments, and however often it may be induced to reconsider them by 
logical demonstrations of error, the ear remains the deciding factor in the 
final verdict on any loud speaker. And since human cars and musical preferences 
differ greatly, there is generally some residue for discussion left over after the 
simplest test. It is not as if we could assemble the requirements for a perfect 
loud speaker in precise order of importance and then attend to them in that 
order. For example, assuming that many imperfections are at present 
inevitable, some people would say that resonances must be kept down at all 
costs ; others, that the chief thing to aim at is a wide range of frequency 
response, on the ground that resonances must abound in any room where 
music is played and that a few more small ones do not matter. It will, there- 
fore, be convenient at this stage to gather together a number of more or less 
familiar facts which will be admitted to bear closely on the subject of sound 
reproduction, 

Sound is a form of energy, produced by the vibrations of bodies and propa- 
gated as waves in an elastic medium, such as the air. Speech and music are 
organised, artificial sounds, A pure tone is essentially a single sinoidal vibra- 
tion. Its pitch is determined by the frequency ; the intensity of the sound, 
as measured by some uniformly sensitive apparatus, by the air pressure that 
it creates. A complex tone is a fundamental tone with the addition of one 
or more overtones, again sinoidal in form. Overtones may or may not have 
frequencies which are exact multiples of the fundamental. Those which do 
so are called harmonics. 
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Transients are disturbances associated with changes in the amplitude of a 
complex tone, e.g., the beginning or the end, or else occurring as independent 
pulses of sound. There is much evidence* that the relative phases of the 
fundamental and the overtones in a sustained, complex tone are of no practical 
importance to the ear in judging its character. With regard to transients, any 
sound whatever could theoretically be simulated to any desired degree of 
perfection by the process of correctly adding together a sufficient number of 
pure tones, but the question whether phase is here important appears not 
yet to have been finally disposed of, though it seems highly probable. 
Mr. L. C. Pocock, who has made a preliminary study of the rather formidable 
mathematics of the problem in its relation to telephony, finds that a good 
steady-state response characteristic implies also that the response to transients 
is good.* He argues that an ideal frequency-response characteristic, linear 
from zero to infinity, would necessarily mean that there was no change of 
phase angle with frequency. And so the evident possibility, that the ear cannot 
obtain a true impression of a transient disturbance unless the original phases 
are preserved intact, need not be held to introduce any element of doubt as 
to the ability of such a system to respond perfectly to all sounds, for the 
phases would remain undistorted in any case. But since the frequency- 
response curves of ph5^ically realisable systems do not extend over an infinite 
range, there remains the question whether such curves (plus curves of amplitude) 
are competent to define uniquely the quality of reproduction obtainable from 
the system which they represent ; and if the answer be yes, then whether the 
attainment of a perfectly flat characteristic would be accompanied automati- 
cally by freedom from phase distortion. In other words, if we take care of 
the frequencies, will the phases take care of themselves ? Or conversely, is 
the introduction of phase-correcting networks a key to the obtaining of 
better frequency-response curves ? Mr. E. K. Sandeman is of the opinion 
that phase distortion can occur in a system which has been rendered free from 
resonance. He has also put forward the interesting suggestion that the proper 
reproduction of transients requires that the system shall be responsive to all 
frequencies down to zero, and he is actually prepared to provide a method 
of radiating this latter “ frequency " as a continuous air pressure, by moving 
the end wall or curtain of a room I 

While applauding the boldness and resource of this last proposal it is 
important not to lose sight of Mr. Sandeman's real point, which is that the 
analysis of the Fourier integral corresponding to any transient pulse may 

*See, for instance, Lloyd and Agnew, “ liffects of harmonics upon acoustic quality," 
BtUleiin of the Bureau of Standards, Vol. VI, p. 225, wherein Helmholtz's famous contention 
receives further exx>erimental support. Phase distortion in long transmission lines due to 
different velocities of propagation for the different frequencies is, of course, another 
matter. 

•L.C, Pocock, “ Faithful Reproduction in Radio Telephony," Journal, Vol. 62, 

p. 804, 




May 17. 19^9 JOURNAL OF THE ROYAL SOCIETY OF ARTS, 671 


involve component vibrations whose periodic time is longer than that of the 
sustained tone with which it may happen to be associated, and that in any 
case they will contain one vibration of the same duration as the pulse itself 
This being so, it is clear that we should revise our ideas concerning the lower 
range of frequencies to which loud speakers should, if possible, be made to 
respond. These have hitherto been commonly regarded as being governed 
wholly by the following kind of considerations. The range of frequencies 
occurring in speech extends from about 60 to above 6,600, or over about seven 
octaves out of a total of ten comprising the entire audible range. The range 
of fundamental frequencies produced by sustained tones in music extends 
from 16 to 8,000 in organs, but this latter frequency, though it is produced by 
the fundamental tone of one pipe, is only used to reinforce the upper partials 
of other pipes. Excluding the organ, the range is from about 30 (pianoforte 
double bassoon, bass tuba) to nearly 4,000 (piccolo, violin). Riding on top 
of these fundamental tones are their overtones, giving the characteristic 
qjiality or timbre of the sound. These vary in intensity — for example, from 
99.7 per cent, for the second hannonic of a fundamental piano note of frequency 
512, to 1.5 per cent, for the eighth harmonic of a violin note. Above 5,000 
there is a rapid dwindling of intensity in the partials of sustained musical 
tones, but it would be mistaken to infer from this that their psychological 
importance is proportionately reduced. For many persons, the squeak of a 
slate pencil or the note of a mosquito, however faintly heard, are capable of 
producing a strong emotional effect. After centuries of development, 
extremely high frequencies are produced by some musical instruments, and 
whether or not these instruments would be better without some of them, it 
may fairly be presumed that reproduction will be considered more or less 
imperfect when they are absent. The purpose of a loud speaker is presumably 
to reproduce sound, not to effect improvements, and to decry (on insufficient 
evidence) the aesthetic value of frequencies which cannot yet be reproduced 
IS surely to make a virtue of necessity. 

It has been customary to state the ideal ” upper frequency limit as 
10,000, but it seems that even this is too low to secure absolute perfection. 
I have already stated that organ pipes having a fundamental frequency of 
8,000 are regularly made. I have lately been informed by a well-known firm 
of organ builders that it is possible for them to distinguish differences in the 
tonal quality of two different kinds of these pipes. Assuming that this 
difference is due to the amount of second harmonic present, the "ideal 
limit cannot safely be put below 16,000. 

Arising out of a suggestion made by the author, the British Broadcasting 
Corporation recently carried out an experiment to determine the minimum 
percentage of second harmonic which it is necessary to superpose on a pure 
tone for the effect to become noticeable on an ordinary loud speaker. For 
this purpose an electrical generator of pure tones was employed, and it was 
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arranged that the output from this and from an associated frequency-doubler 
could be fed in measured quantities to the loud sjyeaker. The results of the 
experiment are given in the following table, the first column showing the 
frequency of the pure tone and the second the percentage of second harmonic 
required to produce a noticeable change in the quality of the note emitted 
by the loud speaker. 

Frequency of Percentage of second harmonic 

Fundamental. required for audibility. 


90f> 

2.000 

3.000 

4.000 

5.000 

6.000 

7.000 


3 

4.3 

5-3 

16.7 

49 

72.7 
140 


It may thus be taken as settled that if 50 per cent, of second harmonic is 
present in a complex tone of 5,000 cycles it will affect the ear, even after 
passing through a present-day loud speaker ; while the statement concerning 
organ-pipes shows that there are true harmonic' effects (to say nothing of 
valuable transient components) occurring at frequencies of 10,000 and higher. 

As regards practical possibilities, it is well known that neither in gramophone 
recording (for mechanical reasons) nor in broadcast re‘cepti()n (because of 
congested channels) does there exist at present any widespread or satisfactory 
source of supply for loud speakers containing frequency components much 
above 5,000.* This used to be regarded as sufficient to secure reproduction 
of very high quality, but as it has been definitely ascertained that the suppres- 
sion of frequencies above 7,000 brings about a noticeabk* degradation of 
quality in some present-day loud speakers (none of which, however, have 
good efficiency in this region) it seems evident that it would be better to reserve 
the expression “ high quality " for the proper reproduction of all frequencies 
up to about 8,000. 

Certain peculiarities of the ear remain to be noted. Some of these conspire 
to make us hear sounds that are not physically ])rcsent and to miss others 
that are. Experiments by A. M. Mayer® in 1876 drew attention to the fact 
that the aural sensation of even intense high tones may be obliterated or 
masked " by the presence of lower tones. Hence, higher harmonics, if they 
do not attain a certain minimal intensity, might just as well be absent 
altogether, and the experiment previously cited is clearly to be regarded as 


* This is only possible at present with an insensitive receiver situated close to a good 
broadcasting station. But the limitation may be removed long belore loud speakers 
have improved sufficiently to reap the benefit. 

® Mayer, PhiL Maj^. it, 500,1876. See also R. Wegel and C, K. l.ane, Electfical 
Communication, Vol. Ill, p. 43: “The auditory masking of one pure tone by another 
and its probable relation to the dynamics of the inner ear." 
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one more proof of thi.s. It has been found, on the other hand, that when the 
fundamental (and even several of the harmonics) are removed from a complex 
tone by filtering, the ear continues to apprehend the pitch of the sound as that 
of the missing fundamental, though its quality does not remain unimpaired. 
This single fact has allowed millions of horn-type gramophones and loud 
speakers to come into being, which must otherwise have been found totally 
useless for the reproduction of music. 



I' KJ, 1 -c'urvt.* sliowmg Auditory Sensation aiea. 

r'ig. T shows the auditory sensitivity of the average human ear.® The lower 
curve represents the minimum sound piessure audible at different frequencies. 
The upper curve .shows tlie extreme values of loudness at which the ear begins 
to experience the sensation of feeling ratluT than of hearing. The two curves 
enclose the area of audition. At tlie up]X‘r and lower limits of audition it takes 
about a hundred million times as much energy to enable one to hear as it does 
in the middle region, but the energy required is never very great, and tlie 
calculation is sometimes quoted that if a million people talked incessantly for 
an hour and a half they would only give out enough energy to make one 
cup of tea. 

According to a generalisation variou.sly styled “ Weber’s Law\” “ Fcchner's 
Law,” or the ” psycho-physical law,” the increase of stimulus necessary to 
produce an increase of sensation in anv sense is not a fixed quantity, but 
depends upon the proportion which the increase bears to the immediately 
preceding stimulus. It is expressed by Fcchner in the form : — ^The sensation 
increases as the logarithm of the stimulus. The law is approximately true in 
the case of sight, hearing, pressure and the muscular sense, but most exactly 
in the case of sounds of medium frequency. It foUow^s, that just as there are 
sounds too weak to be heard, so there are changes in the volume of an audible 
sound too small to be perceived, and these changes are greater, the greater the 
initial loudness. This is considered by the majority of workers to justify the 

• R. L, Jones, “ The Nature of I.^nguage/* Electneal Communication, July, 1923, p. 38. 
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plotting of frequency-response curves on a logarithmic basis. While agreeing 
that this is probably the best convention to adopt, it is due to those who 
oppose it to point out that Fechner's law cannot be taken as having any 
direct application to two sounds of different pitch. A logarithmic scale does 
however, have the desirable effect of making a good ” loud speaker look 
good, so that the harsh, uncompromising and no less arbitrary linear scale is 
best kept for those who are definitely on the look-out for troubles. Accordingly, 
it is becoming customary to chronicle the results of a loud speaker test in the 
form of a graph in which the abscissae are sustained musical tones, or (which is 
the same thing), frequencies plotted logarithmically, while the ordinates 
representing the energy of the sound at some chosen point are also plotted 
logarithmically, and often in terms of Decibels, or ''Transmission Units." 
Two values of sound energy, Pj and Pa, are said to differ by N Transmission 
Units where 


N = 10 log,o 


Px 

P* 


Although i T.U. represents about the minimum audible change in the 
energy of a pure tone, a sudden difference of 3 T.U. in the power radiated 
by a loud speaker when reproducing speech or music would not be more than 


just audible. This represents 
in the following table : — 

a change of one hundred per cent., as shown 

Number of 

Approximate Power 

T.U. 

Ratio. (Gains) 

I 

1-25 

2 

1.6 

3 

2 

4 

2.5 

5 

3-2 

6 

4 

7 

5 

8 

6 

9 

8 

10 

10 

20 

100 

30 

1000 

Besides responding uniformly at all frequencies, good loud speakers must 
be free from amplitude distortion ; that is to say, that the energy they radiate 
should be strictly proportional to, and of the same frequency as the energy 

with which they are supplied. 

One would naturally expect to find that the 

energy from a horn or diaphragm would not be radiated evenly in all directionst 
and it is well known that actual frequency-response curves taken in different 
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positions round a loud speaker exhibit wide variations. Nor is this all. The 
sound pressure due to a diaphragm loud speaker (to take one example) does 
not obey the inverse-square law at distances greater than D*f feet, where D 

4500 

is the diameter of the diaphragm and f the frequency. ’ The position of the 
microphone used for taking the curves must be chosen with due regard to 
this and to the inevitable formation of standing waves. (This may make it 
desirable to swing the microphone.) These, and many other variable quantities 
which are known to enter into the highly complicated mathematical equation that 
finds expression in the frequency-response curve, have recently been most 
ably dealt with by L. G. Bostwick in an article entitled Acoustic Considera- 
tions involved in Steady State Loud Speaker Measurements.'*® It is to be 
feared that they are such as to render all but nugatory the publication of 
frequency-response curves without a detailed account of the manner in which 
they were taken. This is obviously impossible in the present paper, where a 
number of such curves have been assembled from many different sources, and 
it would therefore be imprudent to compare any two of them, except in the 
most general way as regards approximate frequency range, etc. And I would 
add that only those who have plotted such curves can realise quite how much 
difference is created by a friendly (or malicious) choice of scales. 

Rciturning after this digression, it has been noticed that, in taking response 
curves of gramophones, exceptionally good results are sometimes obtained, 
indicating that the quality of certain reproductions should be approaching 
perfection. In every case, however, the trained car has rebelled at such a 
suggestion and has refused to be taken in under really rigorous test conditions. 
A possible clue to this mystery has recently been found in the Research 
Laboratories of the Gramophone Company. By taking particular care in 
their measurements they have disclosed the existence in these response curves 
of a fine, peaky structure, which with normal methods of measurement has 
been concealed by the presence of stationary waves and by the sluggishness 
of the apparatus used. Since these peaks are too small to have any noticeable 
effect upon the reproduction of steady tones, one is rather driven to conclude 
that their action is to degrade the reproduction of transients by unequal 
treatment of the different components. 

It would be outside the scope of the present paper, and of its author's 
mathematics, to take the discussion of transients far beyond this point. But 
the subject does not appear to have received sufficient attention and it is 
hoped that further theoretical and experimental investigations may be stimu 

$ 

’Backhaus and Trendelenburg, “The Directional Efiect of Piston Diaphragms," 
Zeitshrift /. Techn. Physik., Vol. 7, pp. 630.635, 1926. 

• BM SysUm Technical Journal, Jannary, 19*9, p. 135. 
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lated by these remarks and especially also by the work of Kupfmuller* in 
the theory of transient phenomena as applied to voice-frequency telegraphs. 
In the meantime, it is evident that there are insufficient data to enable anyone 
to specify the tolerances that can be allowed to exist in the performance of 
a “ perfect " loud speaker. All that can be said is that something short of 
an exact reproduction of the original binaural sound effects would probably 
be accepted by the ears, and, in the absence of any knowledge of deceptioii, 
by the brain. But we know this already, for most people have been taken in 
once or twice by an unusually good piece of loud speaker reproduction, while 
I have even heard of a man offering one a cigarette. So that it becomes 
necessary to have recourse to methods of trial and error, and the history of 
loud speaker development begins in this way. But whereas the car was at 
first the only judge, sound measurement and electro-acoustic theory have 
now reached a stage when more reliance can usually be put upon their indication 
than upon aural results. 

Among early loud speaking devices, Edison’s '' Electromotograph ’’ is usually 
mentioned. In this, a mica diaphragm is linked with a metal friction disc, 
bearing on the surface of a chalk cylinder which is kept moistened with 
potassium iodide or caustic potash. The telephonic currents pass from the^ 
(fisc to the cylinder and give rise to an increase or decrease in the force of 
friction between them, by virtue of the electrolytic action. The cylinder is 
rotated by hand and the resulting force is transmitted to the diaphragm. It 
is said that the device was capable of giving out speech at great intensity, 
but although in experiments with it at the Science Museum we have succeeded 
in obtaining moderately loud results and a small percentage of intelligibility, 
I do not think that it could have been very successful in daily operation. It 
is mentioned here on account of its 50-year old connection with the first 
telephones, and also because it made use of a principle which has been employed 
.several times since then— the idea of a friction-relay, in which small mechanical 
forces control considerable local power. The same principle was adopted in 
the Johnsen-Rabek electrostatic loud speaker, an example of which, constructed 
by Mr. A. A. Campbell- Swinton, F.R.S,, is also in the Museum. The last loud 
speaker of this class to be made was the Frenophone,’' designed in 1923, by 
Mr. S. G. Brown, F.R.S. 

More successful than the friction relay is a device which I may call the 
''sluice-gate'' system, to distinguish it from the “paddle" or air-pump 
principle utilised in the vast majority of loud speakers. Examples of this 
are Sir Charles Parsons’ Auxetophone and Mr. Gaydon’s Stentorphone, in 
l)oth of which a stream of air issues from a high-pressure source through a 
valve controlled by the vibrations. Both these devices were originally made 

* • K. Kupfmtiller, “ The Building-up Processes in Wave Filters," Elektrische Nachrichten- 

Ti'chnik, 1924, Vol, i, p. 112. See also W. Cruickshank, “ Voice-Frequency Telegraphs,** 
I.E.E. Journal, 1929. 
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as gramophones, and both gave very good results. Some small difficulty 
appears to have been experienced from the hissing sound of the escaping air, 
but it has been suggested that this problem could probably be solved in the 
light of more recent knowledge, by careful matching of the acoustic impedances 
and perhaps by introducing a low-pass acoustic filter into the system. If 
this were done it is possible that a very good loud speaker for public address 
work could be made. 

Edison's need to avoid the Bell telephone patents in 1878 led him to design 
the chalk-cylinder receiver which I have described, and when it was found 
that this would speak loudly, the point was naturally emphasised. But the 
literature of the years which followed contains very little mention of loud- 
speaking telephones, for which there was naturally no very great demand. 
Such instruments as were made usually took the form of a Bell telephone 
receiver of rather larger dimensions than usual, having in particular a big 
<liaphragni. A typical use for them was found during the War, in portable 
field telephone exchanges for making audible the morse buzzer call of some 
distant subscriber. It is not widely known that a telephone receiver much 
older than Bell’s is in existence. This is the Telephon '' of Philip Rois,^, 
made in 1863. His transmitter was very imperfect, but his receiver, which 
was extremely simple, was less so. It depends upon the effect known as 
magnetostriction, and consists merely of a steel knitting needle, mounted on 
a wooden box and wound with insulated wire. Th(' needle lengthens and 
contracts with the magnetising current and communicates its vibrations to 
the box. Quite recently (i. W. Pierce has found that the effect persists even 
at radio frequencies, so that short metal rods can be used to replace quartz 
oscillators, while Dr. A. P. Harrison, of H.M.S. “ Vernon,” has constructed a 
loud speaker on this principle. It is at once the oldest and perhaps the most 
nov(»l of those that 1 shall show this evening. 

Returning to the Bell telephones, it is, I supjiose, probable that the addition 
of some sort of horn would follow without conscious invention, but it was, 
nevertheless, a very important step forward. The pronounced resonance of 
the diaphragm of a Bell telephone, when tensioned against the pull of its 
permanent magnet (without which all tones, if audible, would be heard an 
octave higher) are partially damped when the receiver is held to the ear. 
But if a Bell movement is used as a loud speaker this resonance is very lightly 
(lamped and the result is a weak and uneven transfer of energy to the air. By 
tlu‘ addition of a prcjperly proportioned sound chamber and horn the diaphragm 
is damped in an efficient manner, since the added load is realisable as sound 
energy. This stage of development— a Bell telephone movement with a short 
horn of conical or flared shape (which had already been reached by the gramo- 
phone in 1912)— was naturally attained very rapidly in the case of the loud 
speaker when a real demand was created by the inauguration of Broadcastings 
Proc, American Institute of Radio Engineers, Jan. I9'29* 
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and many such instruments were made. Many, indeed arc still used, and it is 
the mournful truth that they are often a desperate remedy for a desperate 
disease, A typical frequency-response curve for a loud speaker of this type 
is shown in Fig. 2, from which it will be seen that the range of useful reproduc- 
tion is from about 200 to 3,000 cycles per second, with many severe resonance" 
peaks. For reasons of indifference, ignorance or financial stringency, as the 
case may be, there are at the present time thousands of obsolete wireless 
receiving sets so bad that almost any loud speaker is better for them than 
one whicli tells the horrid truth. By multiplying the resonances, and by 
partly ignoring the fictitious harmonics spued out by tlu^se shocking sets, th(‘\ 
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Fig. a*— -Frequency-Response Curve. Loud Speaker with short conical horn. 


loud speaker of yesterday does actually perform the melancholy service of 
postponing its own funeral and that of its outworn associate. 

It came as a surprise to most people when theory and experiment confirmed 
the fact that these loud speakers, in common with the gramophones of the 
period, were constitutionally incapable of radiating sound at any frequency 
below about that of middle C (256), a result which the actual experience of 
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listening made it difficult to credit, until attention was drawn to the friendly 
assistance given by the ear in reconstructing a mutilated complex tone when 
presented with a sufficient number of the pieces. This was hailed optimistically 
by some as a dispensation from further efforts towards extending the bass 
response of loud speakers. (Others felt that something was wrong, but could 
not prove conclusively that the quality of the bass thus introduced by aural 
irregularities was actually different to that of bass notes which were really 

there." Even now there are differences of opinion concerning the lower 
range of frequencies which it is necessary to cover in order to obtain perfection 
of reproduction of steady tones. 

Some time ago the Bell Telephone Laboratories prepared a series of gramo- 
piione records showing the effects produced by drastic suppression of the low 
and high freciuencies in speech and music, and by the courtesy of the 
(iramophone Company, I am able to reproduce them this evening. Listening 
to these records one is irresistibly reminded of the early phonographs and 
pre-war gramophones, and it must be admitted that some of the examples of 
liigh-toncs loss arc getting uncomfortably near home — even now. 

To-day it is w(dl known that in order to obtain good bass reproduction from 
loud speakers with small diaphragms, honis of great length are' necessary. 
The advantages of a logarithmic horn, in which the cross-sectional area is an 
expoiKmtial function of the distance measured along the axis, were noted by 
A CL Webster many years before Broadcasting commenced. Such horns were 
studied m detail by Hanna and Slepian, and by P. B. Flanders, and were 
immediately utilised for loud speakers and gramophones, to the great advantage 
of both. Althougli the length of a logarithmic horn is not a fundamental 
c<jnstant in the design, it is nevertheless true that the longer the horn is made 
th<^ lower will be the range which a given instrument, either gramophone or 
loud speaker, will cover, and in practice skilful folding is necessary in order to 
confine the horn within the limits of even a large drawing-room cabinet. Even 
then the lowest note that can be satisfactorily reproduced is one having a 
frequency of about 90, which still leaves something to be desired, as many 
people can testify. A loud speaker of unusual interest will later be demonstrated 
in conjunction with a 15 ft. exponential horn. 

Up to the present, no diaphragms or driving units have been mentioned 
other than the original Bell telephone. It was pointed out that the fundamental 
drawback of this arrangement is the fact that the diaphragm is initially 
stressed by the attraction of the permanent magnet, and that it must be 
tensioned against this force, with the result that resonances occur in conjunc- 
tion with the mass of the diaphragm. The resonances could be partially 
suppressed by mechanical damping, but only at the expense of efficiency, 
which in any case is very low and of the order of o.i per cent., rising to about 
10 per cent, for the undamped resonance. 

By the avoidance of a rigid damping round the edge of the diaphragm it 
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is possible to drive it as a piston or plunger, and in place of many resonant 
frequencies there is then only one, due to the mass and stiffness of the diaphragm 
and its suspension. This type of diaphragm is best driven by otlier means 
and will be referred to later. 

It will be evident that greater freedom of choice in the size and material 
of the diaphragm would result if it were not also called upon to discharge the 
functions of an armature, and equally, that improvements in the armature 
would follow if its form were not restricted to a flat circular iron disc. 

In 1910 Mr. S. (i. Brown patented his well-known telephone n'ceiver, in i 
which the flat diaphragm was replaced by a light aluminium cone, very fiexibl\ [ 
supported round its edge, and driven from its apex by a vibrating reed armatun^. \ 
When the idea of separating the functions of the diaphragm and the armature ‘ 
was applied to a loud speaker, the problem of securing an ad(*quate and even 
response at all important frequencies was still present. I'he ret'd and the small 
cone or diaphragm attached to it necessarily ]M)s.sess(‘d separate natural 
frequencies ; when combined there were at least two, and the designer did 
Jiis best with these. Unfr)rtunatcly he could not do justici' to the bass, for 
the reed itself could not be made sufficiently flexible to enable it to respond 
to low frequencies without making the movement as a whoU' too insensitive 
for practical use. 

About 1923 a new form of loud si)eaker began to appear, having a large flat 
or cone-shaped diaphragm of paper, driven by a light rod attached to a reed 
armature. One of the earliest of these loud speakers, the Lumi re, was 
demonstrated at the Institution of Electrical Engineers in November, i()23 
The conditions WTre not very favourable and perhaj^s the instrument did not 
receive sufficient credit at the time. It was the first loud si)eaker to giva^ an 
impression of bass response, and though this bass was undoubtedly largely’ 
spurious and unnatural, it was, I think, the best instrument of its period. 

The next event of importance was the introduction of the Western Electric' 
Company’s cone loud speaker. This was capable of reproducing much lower 
tones than a horn type instrument of normal size, and its resonances in thc^ 
middle and upper frequency regions were less marked, but the (piality of the 
amplification obtainable with the average broadcast receiver was still so 
deplorably bad that the horn type was often preferred. The main features 
of the Western Electric Company’s instrument were patented in 1925. The 
radiating system is arranged in the form of two cones joined at their bases 
One of the cones is truncated, leaving a large aperture at the back of the 
instrument. The sole support is by clamping round the edge of this aperture, 
so that the outer edge of the diaphragm is not fixed. The frustrum portion 
acts partly as a vibrator and partly as a baffle, preventing neutralisation of 
air pressure between back and front. The actuating mechanism was based 
on the Baldwin telephone movement and con.sisted of a magnetically balanced 
reed, pivoted between the extensions of a large permanent magnet, and 
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surrounded by a small coil through which the current passed. The movement 
was mounted inside the hollow space of the diaphragm, and a long rod connected 
it to the apex of the front cone. A fre(picncy-response curve of this lou<l 
speaker is shown in Fig. 3’ This was the first instrument in which any consciou.s 
attempt was made to apply the new principle of impedance-matching which 
was then making its way into vibrational mechanics. The principle was based 
on G. A. Campbell's invention of the electric wave filter. It has revolutionised 
the gramophone and a knowledge, of the principles involved is of constant 
value in electro-acoustics. Expressed in general terms, the theory permits 
of the virtual annulment of resonance effects. Any sudden change in the 
impedance of a mechanical or electrical system prevents the free transfer 
of energy across the junction. Some of it is reflected back,with the result that 
stationary waves are formed and resonant effects produced. By arranging the 
various parts of the system so that they form repeated similar sections of predeter- 
mined form it is possible to ensure that over a wide range of frequencies electrical 
or mechanical vibrations are transmitted with small and constant attenuation. 
Every section of such a filter structure considered separately, has a pronounced 
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resonance, but when properly terminated the system as a whole has not. 
Either high-pass, low-pass or band-pass filters can be constructed, and these 
can be designed for electrical, mechanical or acoustic vibrations, while formulae 
are available for the design of mixed structures in which energy is transformed 
from the first of these forms into the second, and from the second to the third, 
without serious reflection at any point. These principles are of such great 
importance that some time has been devoted at the Science Museum to 
the construction of slow-working filter models. One of these, a mechanical 
band-pass filter, is now to be demonstrated. * This filter has been designed 
to pass vibrations of frequencies lying between 7 and 12. It nearly (but not 
quite) suppresses all others as the theory requires for this type. 

A proper terminating resistance is essential to a filter and is very difficult 
to obtain mechanically. In the model an approximation to this is given by 
a glass cylinder with perforated end-plates, inside which a light piston is 
driven to and fro. Acoustically, it is given also by an infinitely long tube, 
and by a finite exponential horn for all frequencies above the cut-off in the 
lower region. The model shown has been purposely designed to have also an 
upper cut-off frequency, and it may serve ]»ere to demonstrate the impossibility 
of obtaining uniform velocity response at all frequencies in a mechanical 
system operating under constant force. 

Before passing on to a consideration of other types of loud speaker, it is 
interesting to note that a new t5q)e of reed instrument has recently appeared, 
in which the designers have attempted to compensate for the non-linear relation 
between the applied force and the resultant motion (which is inherent in most 
recd-type instruments) by turning to account the slight flexing of the reed 
armature under varying magnetic attraction. So far, no experimental results 
(other than those which anyone may obtain by listening) are available from 
which it would be possible to judge the extent to which these (and other) 
claims are justified, but failure to secure this linear relation is common in 
reed-t3q)e loud speakers and is necessarily accompanied by amplitude distortion 
and the production of harmonics not originally present. Fig. 4 shows two 
response curves for this loud speaker. Curve A was taken in Germany ; 
Curve '‘B, '' taken in England, is for another instrument of the same construction 
and it is interesting to note the extent to which they agree. But it must be 
emphasised that the degree of correlation between a typical frequency- 
response characteristic and the truth is no greater than that which is found 
to exist between the characteristics of any two specimens taken by two equally 
trustworthy methods. 

Shortly after the introduction of the reed-driven cone came news of the 
development of the now weU-known moving coil hornless loud speaker. The 
principle of this form of drive had been used as long ago as in 1894 by 

* The demonstration was followed by a short si ow-motion cinematograph film in which 
the phase-shifts in each filter section could be followed. 
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Fig. 4. — Frequency-Response Curves. Amplion “Lion" Loud Speaker. 


Sir Oliver Lodge, who connected the moving coil to the diaphragm of a micro* 
phone and so caused it to actuate a second coil, connected to a further 
microphone. This in turn operated a third coil which carried a light wooden 
disc forming the loud speaker diaphragm. In this way he obtained a sensitive 
microphone relay for weak wireless signals transmitted by the induction 
method. Portions of the apparatus have been found and presented to the 
Science Museum by Sir Oliver Lodge and these are exhibited. 

The moving coil principle pos.sessed the outstanding advantage that the 
movement could be made proportional to the current over a very wide range, 
while large amplitudes could be obtained at low frequencies without loss of 
sensitivity at other frequencies. It had already been applied to the construction 
of hom-type loud speakers, and was again utilised by C. W, Rice and E. W. 
Kellogg in the design of their well-known free-edge cone loud speaker. The 
first approximate theory of this instrument was based on the assumption 
that a cone, which is freely suspended round its edge and driven by a coil at 
the apex, will vibrate equally, and in phase at all points. The cone is sur- 
rounded by a large baffle and therefore resembles, in theory at least, the case 
given by Lord Rayleigh for a flat piston-like diaphragm, situated in a large 
rigid plane surface. Rice and Kellogg, following H. Riegger, pointed out that 
if a rigid conical diaphragm, small in comparison with the shortest wave- 
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length considered, were controlled in its movements by its inertia, and if it 
were driven by a constant force at all frequencies, the sound output would 
be independent of the frequency. As regards the requirement of rigidity, 
they appear to have thought that this could be maintained approximately up 
to a frequency of 2,000, but actually it is doubtful whether (with the material 
they used) the condition holds for any but the very lowest frequencies, and in 
some experiments by the British Thomson-Houston Company, who viewed 
the cone through a Rot(xsco}:)e, bcll-like vibrations were seen to occur at a 
frequency of 50 cycles. Again, the expression “ small in comparison with 
the shortest wave-length considered means in practice that a 6-inch cone 
ceases to be small '' at a frequency of 300 or less. This upsets the balance 
at high frequencies, but the breaking up of the diaphragm is probably a much 
more serious matter. 

However, the actual performance of this type of loud speaker was found 
to be vastly superior to that of previous instruments, and especially was this 
true of the reproduction of low tones, as w(nild naturally be expected from 
the type of drive used. Here lies the chief merit of Rice and Kellogg’s work, 
that for the first time it became possible to produce a loud speaker of moderate' 
size which could reproduce the bass witli some approach to fidelity. A large 
baffle or cabinet was certainly necessary to prevent air circulation and conse- 
•quent neutralisation of the low tones, but this, as well as the provision of a 
powerful field magnet, can generally bo provided where a horn long enough 
to produce equivalent results would be out of the cpiestion. 

The moving-coil loud speaker has been extensixely studi(Kl in this country 
by Dr. N. W. McLachlan, The B.T.II. Company, Capt. H. J. Round, Capt. 
A. G. D. West, Mr. B. K, Turner, and others too numerous to mention. 
Dr. McLachlan was the first, and with his permission a loud speakc'r designed 
b\^ him was made and installed at the vScience Museum in 1926 for use in 
conjunction with a high-quality receiving set presented by the B.B.C. It is 
bc'lieved that the demonstrations given there daily over a period of three 
years, together with the enlightened action of the leading wireless jounials 
in the publication of authoritative information, have done much to improve 
the standard of reproductiem in this country, though it is unfortunately still 
true that really good results are beyond the means of many of those who are 
most anxious to achieve them. For domestic use a cone of six inches diameter 
is very' satisfactory. Larger cones are more efficient, and I^ig. 5 shows a 
frequency-response curve for a large moving coil loud speaker. The principal 
features of all coil-driven cone characteristics are : — (i) a low resonance, due 
to the diaphragm and its suspension, w^hich should be kept as loose as other 
circumstances will permit ; (2) a fairly steady rise in output up to a maximum 
which may occur at about 3,000 cycles ; and (3) a rapid falling off in the higher 
frequencies. The numerous alterations which can be made in the size, material 
or angle of the cone, or indeed any of the variables, only affect the character- 
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FREQUENCY- RESPONSE CURVE 

MOVING -COIL LOUD SPEAKER 
WITH LARGE CONE 



Fig. 5. 


isticb in a subsidiary manner, and the general form remains the same. It is 
therefore advantageous to introduce into the amplifying system some simple 
form of correction circuit, such as a resistance and condenser connected in 
series across the terminals of one of the anode resistances. This, if correctly 
chosen, will have the effect of reducing the height of the main resonance peak 
without affecting the response at the upper and lower extremities of the 
curve. 

A common defect in the reproduction of these loud speakers is a tendency 
to give too much prominence to the bass, which then sounds “ boomy. ” There 
are a number of possibles causes : — 

(1) The cabinet, or, in a less degree, the baffle, may resonate. The former 
should be a mere skeleton frame, covered with gauze, otheiwise this trouble 
is bound to be experienced, 

(2) The cone itself (in combination with its elastic support) is undoubtedly 
largely responsible. The reason is not quite obvious, however, for the response 
curves show that the resonance peak is much less severe than the main 
resonance around 3,000 cycles, whereas the ear is many thousand times less 
sensitive at the lower frequency. The radiation resistance of the cone is here, 
however, extremely small, and the cone, which is constantly set in motion at . 
this frequency b)^ transient components, will continue to vibrate with a decay 
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factor , where R is the total resistance and M the mass, for a long timi? 

2M 

after the initial impulse has ceased. It is probable that the ear has become 
accustomed to associate a slow decay period with a loud original sound, and 
thus receives the impression of a more pronounced resonance than actually 
exists. 

(3) At low frequencies the amplitude of the diaphragm motion is large and 
there is a tendency for the restoring force to become non-linear with tlu' 
amplitude. The effect of this is to produce harmonics, and these may be! 
radiated with comparatively great efficiency, causing the ear to reconstruct !i 
powerful subjective fundamental tone. 

Thus it seems probable that the “ boom " in these instruments is due to a 
number of contributory causes all tending the same way. It should be pointed 
out, however, that the loud speaker is not always entirely to blame. One of 
the few defects of the well-known Reisz microph(me is that it over* accentuates 
the bass, and the trouble is likely to be less noticeable where a condenser 
microphone is employed. It is understood that these are now in service in 
certain transmissions from the London station. 

Dr. N. W. McLachlan has pointed out that when the speech coil is in motion 
a voltage is induced in it, the effect of which may be represented by a motional 
impedance in series with the static impedance of the coil. In the ideal cast 
where the coil is unrestrained, this impedance may be represented by a con- 
denser. The effect of the supports, however, is to change the phase of th(‘ 
induced voltage, so that at the resonant frequency the motional impedance 
becomes a pure resistance. When the restoring force of the support increases 
rapidly with the displacement it is possible to get two or more resonant peaks 
in the displacement curve, and where the change is very sudden a region may 
be found where, for a fixed frequency, the cone can be made to vibrate with 
one of two different amplitudes, the change from one to the other being brought 
about merely by touching it. 

From what has been said it wUl be evident that it is scarcely possible to 
make the suspension of a coil-driven cone as free as could be desired, and also 
that it is impossible to indicate any portion of its response curve where the 
instrument behaves strictly according to Lord Rayleigh’s theory. It is, indeed, 
fortunate that a j mall paper cone can be persuaded to put up even a passable 
imitation of the sounds we desire to hear, and it would perhaps be unreasonable 
to complain if nothing better should ever be evolved for domestic use. Most 
of the loud speakers which remain to be noticed are at present either too large 
or too expensive for this purpose. 

The Schlenker loud speaker, which with associated electrical reproducing 
apparatus has been kindly lent for demonstration by the Gramophone Company, 
consists of a large disc of duralximin, stretched radially nearly to its elastic 
limit and driven eccentrically by a moving coil of some ao ohms impedance. 
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This coil is similar to that used in the Western Electric Company’s Type 555 W 
Loud Speaker described at the end of this paper. With so large a diaphragm, 
partial vibration is bound to take place and the Gramophone Company have 
obtained some interesting sand figures, which are being shown to-night as 
lantern slides. The frequency-response characteristic is somewhat similar 
to that of the coil-driven cone, and, in addition, the acoustic output is large. 

Of special interest are those loud speakers in which the force is applied 
evenly over the whole of the moving surface. For some reason they appear 
to have been rather neglected in this country, but their a priori merits are 
obvious. The electrostatic method is very suitable for the purpose, but as 
the sensitivity of such a speaker depends upon the polarizing voltage (and 
since the permanent “ electret ” shows no signs of leaving the laboratory 
stage at present), there is nothing in an electrostatic instrument to take the 
place of the permanent magnet in an ordinary loud speaker but a source of 
high potential. This was most ingeniously applied in one of Herr E. Reisz's 
loud speakers by transforming up, rectifying and smoothing a small proportion 
of the speech cun*ent itself. While visiting Berlin last summer the author 
had an opportunity of listening to a large Reisz electrostatic loud speaker and 
fonned a high opinion of its capabilities. The special feature of this instrument 
is the diaphragm, which is of elastic material upon which is deposited a thin 
layer of 'metallic powder. Each particle behaves as an elementary diaphragm 
of very high natural frequency. 

The Statophon of Vogt-Engl-Massole was an earlier electrostatic loudspeaker 
which has since been developed into a powerful auditorium instrument and 
is now used by the Tri-Ergon Company. 

There are other methods of obtaining uniform vibration over a large surface. 
Fhe Hewlett loud speaker employs a conducting diaphragm placed between 
two flat coils. The speech currents are superposed on the magnetising 
current in these coils and induce eddy currents in the diaphragm, causing it 
to vibrate uniformly in the field. The power required is stated to be considerable 
and this is also true of the “ BlatthaUer ” and “ Falzlautsprecher,” electro- 
d3mamic instruments, all of which, however, have the same desirable feature 
of approximately uniform vibration over their entire radiating surfaces. Fig. 8, 
taken from a German publication, is a response curve of the large BlatthaUer. 
This instrument weighs about 5 cwt. The diaphragm, of corrugated duralumin 
sheet, is in three sections and carries a perpendicular zig-zag winding of copper 
strip which lies in the gap of a 300-watt field magnet of similar shape. 

Not unlike this in construction is the new (and seemingly excellent) Riffel^ 
falter instrument ; but here the winding consists of a straight wire 
located in a long, narrow magnetic gap. I'his instrument, like the BlatthaUer, 
is of German origin. That nation is also responsible for an experimental loud 

Radio Technik und Export [Helios), No. 43, 1927, p. 137, 

Hewlett, “ A New Tone Generator,” Phys, Rev., Vol, 19, p. 52. 



EFFICIENCY 


688 JOURNAL OF THE ROYAL SOCIETY OF ARTS. May 17, 1929 




WESTERN ELECTRIC 555 W LOUD SPEAKER 

EXPERIMENTAL EFFICIENCY CONNECTED TO 50 F^ TUBE 



speaker of great interest, for it has no moving parts as these .ire ordinarilx’ 
understood. This glow discharge loud speaker of l^reuzinger and Dessau(T, 
however, requires the application of a steady potential of 10,000 volts, 
and is at present of only academic interest. 

The elhciency of all the loud speakers described, as measured by the ratio 
of the acoustic output to the electrical input, is very poor. The horn type 
loud speaker, however, is capable of surprising efficiency under certain condi- 
tions, as is shown by Fig. 6, which gives the efficiency of the Western Electric 
Company's Type 555 W Loud Speaker, designed in America by E. C. Wente and 
A. L. Thuras.^* This curve was taken with the instrument connected to a 
50-foot tube, and the efficiency is seen to be in the neighbourhood of 50 
which is only 3 T.U. below the theoretical maximum of 100%. This loud 
speaker is of the moving coil the coil consisting of a single layer of 
aluminium ribbon 0.015 i^ch wide and 0.002 inch thick, wound on edge and 
separated by a film of insulating material about 0.0002 inch thick. This 
t3^e of construction has a number of advantages. It is self-supporting ; 
ninety per cent, of the volume is occupied by metal, and heat is rapidly 
conducted away. The air chamber and diaphragm are shown in Fig. 7. The 
coil is attached edgeways to the diaphragm (a form of construction used some 

Phys, ZeiL, 29, p. 264. 

Bell System Tech, Journal, Jan., 1928, p. 140. 
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Fig. 7. — Air chamber and diaphragm of Western 
Electric Company's Type 555 W Loud Speaker. 



Nuars ago by Captain Round in ins coil-driven iiorn loud speaker). The 
diaphragm, whicli is very flexibly supported and driven plunger-fashion, is 
dished, and a conical obstruction placed close up to it ensures that the disturb- 
ances reach the throat of the horn approximately in phase up to high frequencies. 

This loud speaker is claimed to be capable of handling about 5 watts of 
electrical energy with an average efficiency in practice of 30%. It is in 
('onimercial operation in this country in conjunction with the ‘‘ Movietone 
and “ Vitaphonc ’ talking film systems, and is to be demonstrated this evening 
with a 15-foot (exponential horn having a calculated low-frcjquency cut-off 
at about 60 cycles.* 

Bearing in mind the remarkable improvements that have been made during 
the six years under review, it would obviously be unwise at this stage to assume 
the mantle of prophecy. Science in general appears to have reached a stage 
at w'hich, given the necessary funds, means can be provided to deal with almost 
any problem that is not fundamentally insoluble. It may be that the absence of 

* During the subsequent demonstration, attention was drawn to the unusually faithful 
repriKiuction by this in.strument of crescendo and diminuendo effects in music. 
thought that the failure of many loud speakers to secure this result may be due to the 
use of too large an input in x*elation to the strength of the magnetic field. 
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a true binaural effect constitutes one such limitation, but the imperfections 
of present-day materials in regard to strength, stiffness, permeability and 
so forth are probably more important. With the huge financial resources of 
the gramophone and motion-picture industries to foot the bill, it is probable 
that the most striking developments of the future will be made in the largt^ 
auditorium instruments, and that the small domestic loud speaker will either 
remain in its present form or else will gradually give place to small-scale 
examples of these types. When one considers the size and cost of a pianoforte 
in relation to its average domestic usefulness, fifty pounds or so will not seem 
much to pay in the future for an instrument which, I dare say, will be mort‘ 
capable than it is at present of sustaining the many roles that are demanded 
of it. 

The author desires to express his very sincere thanks to the following 
organisations for their generous assistance in lending apparatus for demon ^ 
St ration : — ^Messrs. Standard Telephones and Cables, Ltd., the (jramophone 
Company, Ltd., the Chloride Electrical Storage Company, 'J'he British 
I hoinson-Houston ('ompany. Ltd., The Edison-Swan Electrical Co., Ltd, 
lire M.O. Valve Co., Ltd., The General Electric Co., Ltd., and the Britlsli 
Broadcasting Corporation ; also to the following gentlemen for their valuable 
help and advice in the preparation of the paper Mr. J. R. Benson, Mr. H. L. 
Kirke, Mr. L. C. Pocock, Mr. E.. K Sandeman, Mr. A. Whitaker, Capt. H. J. 
Round, Capt. A. G. D. West, Capt. B. S. Cohen, Mr. F. (L Davey, Mr. P. K 
Turner, Mr. A. G. Garton, Mr. R. E. H. Carpenter, Mr. A. P. Harrison 
and Mr. F, E. Godfrey. Thanks are likewise due to Col. Sir Henry Lyons, 
F.R.S.,for permisaon to exhibit objects from the Electrical Communication 
sciction of the National Science Museum. 


DISCUSSION. 

The Chairman, in opening the discussion, said one ])oint which had struck 
him was that in discussing loud speaker theory a great deal of attenlion was paid 
to the Fourier analysis of the motion of the diaphragm and of the air It seemed 
to him that too much analysis could be indulged in. Thosii interested could, if 
they liked, and perhaps they ought to, forget that the diaphragm was really an 
alternating current motor witli a large range in frequencies and with a large range 
in amplitudes, and that it could be said to vibrate simultaneously with a great 
many frequencies, which were harmonic or not harmonic, to a fundamental. It 
svrremed to him that they could with advantage forget a good deal of that and 
concentrate attention on the essence of the matter, namely, to attempt to make 
the diaphragm of a loud speaker move in exactly the same way as the ear-drum 
(which was another diaphragm) of a listener to the original orchestra. Imagine 
an orchestra sending out very complex waves of sound and those waves falling 
on the ear-drum, the ear-drum performed a very complicated motion, and if that 
motion could be reproduced exactly in the diaphragm of a loud speaker the waves 
emitted by it would have the same effect as the waves that came from the orche^stra, 
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and there would be no need to descend to minute analysis. That was the way 
to look at it ; it set the ideal before one and it saved thinking about the displace- 
ments in phase which no doubt took place if a loud speaker failed to operate exactly 
in the manner he had suggested. 

The question of phase displacement had been raised in the paper. It Wtxs closely 
associated with the binaural sensation ; that was to say, it was thought that 
the difference in phase of the sounds heard by tht* two ears was what gave a person 
a sense of perspective and direction acoustically. In the gramophone and in the 
broadcast loud speaker one had instruments which were essentially monaural ; 
they were one-ear instruments, because when the record was being made, or when 
the microphone was picking up the sound waves in the studio, it acted as one 
ear of a listener. Therefore when the reproduction took place from the gramophone 
record or from the wireless receiver m the home, what was reproduced was what 
wouUl be heard by a one-eared man. Although a person listened to it with two 
t^ars, it was essentially not binaural, and therefore there was a great loss in respect 
of perspective, perception of distance and direction, when one listened to any 
loud speaker. 

One point which had been raised, but not elaborated, and which might be 
further discussed, was that in the old-fashioned loud speaker consisting of a small 
conical trumpet the absence of practically all notes below 300, or below middle C, 
was made up by the ear supplying a fundamental. The reason for that was not 
clearly known. Taking the fundamental as too , tbi.s, and the harmonic 200. 
would be cut oft because they w(‘re below 300. So that the first harmonic one heard 
of the collection was 300 ; the next N\as 400, and the next 500. Those not<‘S seemed 
to be able to reproduce in the mind of the listener the too , even although it was not 
present ; and, as the lecturer had said, that had (enabled a lot of loud speakers 
to be sold in olden clays which probably would not have been sold had it not been 
for that dispensation of IVovidence. 

Why did the ear supply the deficiencies ? Some people said it W'as because 
difterence tones wen* formed. The diflerence between the 300 and 400 was 100. 
Tliat difference tone could be* shown to be mathematically formed in such circum- 
stances in the ear bones, or in the structurcj of the ear, or it might be that it was 
formed subjectively psychological phenomenon. Hut there was a difterence^ 
lone between 300 and 400, between 400 and 500, and between 500 and boo -always 
one hundred difference' ; and that w^as perhaps siifticient to account for the whole 
of the phenomonoii 

The lecturer had referred to another point which had caused much controversy 
in the past and on which many different opinions were held, and that was whether 
music, mellc^wed by a gramophone horn, was or was not better than the original 
music, which contained, if tlu're was a bad violin, many harsh overtones. There 
we're many people who sriid that the flavour of canned salmon was much better 
than the flavour of a fresh Scotch salmon. Personally he could only admit that it 
was different ! But the same theory could be applied and was applied to the 
subject under discussion, and he had heard it said seriously on many occasions 
that the mellowing effects of the horn was a thing to be desired and perpetuated. 
Until there had been available that latest instrument from America, he thought 
a great many people might have swallowed that hypothesis, but he fancied that 
the lecturer's demonstration of the delights of true reproduction would put an 
end to those imaginings. 

Mr, C. G. Garton (British Thomson Houston Co.) said that strictly speaking 
what he had to say did not come under the heading of a contribution to the 
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discussion. What he hoped to do was to demonstrate an apparatus which he had 
present by which could be obtained actual response curves of loud speakers projected 
on a screen. Everyone present must have realised, when the lecturer had been 
performing the squeak " experiment with various loud speakers, that it had 
been impossible to hold in the mind for any length of time what the response of 
the loud speaker had been at different frequencies. One's memory for sound was 
very poor, and in order to do any serious work in the way of scientific measurement 
on the subject, one had to have some form of apparatus which would produce 
the results either as a curve or as a series of readings. This, however, was a 
laborious task, because the curves had an enormous number of peaks and valleys, 
and to follow each out was a very laborious job indeed. They had led a colleagiuj 
and himself to device an apparatus which would project the curve automatically,! 
so that it merely came to turning a handle and picking out the points on the pa]H‘rA 

(Mr. Garton then proceeded to describe and demonstrate the apparatus.) 1 

At the conclusion of his demonstration Mr. Garton said he would like to refer 
U) the question of transients, as the Chairman had made reference to phase ol 
transients which he had applied to binaural hearing. That had not been the 
point which the lecturer was attempting to emphasise— and it was a point w^hicli 
should not be emphasised at the present stage. Leaving aside all questions of 
binaural hearing, the point was as follow's : Supposing one had a sound which 
was not a musical note, but an explo.sive consonant like “ T tliat presumably 
consisted of one sinusoidal pulse of a c<*rtain high frecjuency plus a series of associated 
higher harmonics, 'fhe point was whether the loud speaker separated out tin* 
fundamental pulse* from the others and allowed them to be emitt(‘(l from the loud 
speaker at different times. It was epiite conceivable that the harmonics might 
be a whole cycle in front of or behind the fundamental pulse, leax ing out of question 
all difference of phase between tw^o ears. Looking at transients in that way seemerl 
to be of extreme importance, and that was one direction in which improvements 
were to be looked for in future loud speakers 

Mr. K, W. Pai^l remarked that he had been requested by the lecturer to pres( iil 
that evening for the first time a loud speaker on which he had been working U>i 
1 he pa. st few’ years. When he had started making moving coil instruments in 1891 it 
had been for a different purpose, but many of the difficulties which now arose in the 
ca.s(‘ of the moving coil loud speaker had arisen in the early days of moving coil 
instruments for measuring purposes. Hehadfelt that he had known nothing about 
telephony, so he had gone to his old friend and collaborator, Captain Cohen, at 
that time m the Research Department of the Post Office, and the inventor of the 
method just demonstrated. They had decided, after discussing the subject, that 
they would endeavour to approach the ideal in r(‘gard to the moving element of 
a loud speaker of the moving coil type. Thfit had been expressed correctly by Lord 
Tomlin as a weightless, rigid, fiat disc. He had present with him a loud speaker 
which consisted of a disc eight inches in diameter. 1'he w^eight of the disc itsedf 
was ten grammes. If it was supported at the edges and loadi^i in the middle with 
a kilogramme, the deflection was a fraction of a millimetre. 

(Mr. Paul then proceeded to describe the instrument in detail, and conclu<led 
l)y a demonstration of its powers.) 

Capt. B. S. Cohen (G.P.O.) said he desired to show a response curve for thi* 
loud speaker which had just been demonstrated. That curve was plotted on the 
principles laid down by Mr. Best wick in a paper in the Bell System Journal, He 



May 17, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 693. 


agreed it did soften the blow as compared with a curve purely of pressure, but 
one point which had not been made clear with regard to the method was that 
one \N'as working to a constant base line, because tlie response, as defineti by 
Hostwick, was the ratio of the acoustic power output at any point to the electrical 
power input as referred to a hypothetical loud speaker operated at the same point. 

(Capt. Cohen then threw the curve on to the screen and explained its signilicance.): 

One other point he would like to refer to was with regard to perfection in repro- 
duction. That was one of the most interesting points which had been raised that 
evening. It appeared on first sight that a loud speaker whicli had a perfect frequent y 
response over the whole audio range and freedom from non-linear distortion, 
might give perfect reproduction ; but he was inclined to disagree with that -- 
certainly with regard to orchestral reproductions. The rea.son ior that, he thought, 
was indicated to a very great extent by what one might call the external non-lint‘ar 
distortion as applied to the internal non-hnear distortion due to the focussing. 

(Capt. Coh(*n then proceeded to expound the pfiint h\ mean.s of a slide on scretMi } 

Mr. (j Ci. Hi.akl, M 1 h'.lnst.P.. said there was one ])oint in thc^ paper in 

particular which he thought the man in the street had to tliank the lecturer tor 
bringing to his notice, and that was the doubtful vahit^ ot frequency ri'spoiise 
I'iirves which, as the lecturer had shown, were so open to friendly or malicious 
choice. Personally he considered that while frc'quenc*v-respoiist‘ curves w^ert* of 
enormous valiu' and should be studied by engincn^rs and scientists who w'lTe 
stjnously engaged in research work, it was fai better for tlu‘ man in the* sti<‘t‘t 
simply to usc^ Ins cNirs and be Siitistied with th(‘ loud speaker which pleased him 
lu'st. A person would do far better to lu^ar a numbcT of loud spc'akers and inak(‘ 
liis choice by ear. than to rely iqion published curves. 

The lecturc'r had stated that the first horn loud s]>t‘aker was dated about mio, 
but ho (the speaker) rc'membered that a man named Johnson had a horn type* ol 
loud speakc'r in use at Shc'pherd’s Bush as long ago as ic>o3 or 1004. It was, 
liowc*vc;r, a v ery pc*c:uliar type* ol instrument . above its electro- magnetic poles 
it had the prongs of a tuning iork in licni of a diaphragm, and it was einployt^el in 
a system of ‘‘ secret vvire‘less telephemy.’’ One* had to sjieak on one note all the* 
lime, and it one succe*eded in so deiing, some kind of more or less understandable* 
reproeJiu.tmn could be h(*ard fiom the horn of the* loud speaker. It might inten*s1 
tlie audieiux* to know' that Johnson had dc*scribed and illustrated his loud speaker 
m a book called F.lednc Flashes (publi.sh(*d in ieK>4). Johnson was. he believed, 
originally a teacht*r eif music, anel there were some rcunarkable passages in this 
little book. In it he described Marconi (wlu) at that time was i*ndeavouring to 
transmit acn:>ss the Atlantic) as ' a young man with great ambitions.'’ In another 
pan of the book Johnson argui'd ‘ that, if one placed a w c*t duster between the poles 
of an induction coil, the current would be drawn elenvn to it in the form of a brush 
discharge ; therefore, how w^as it likely that Marconi could transmit his electric 
waves over the water of the Atlantic Ocean ? " 

Mr. P. Wilson thought it might be interesting if he gave the earliest referenc** 
to a loud speaker that had ever yet been found. Siemens in 1877 had taken out 
a patent, No. 46S5, for a loud speaking telephone which included a moving coil 
loud .speaker of the modern type. 


Thk Chairman, in moving a hearty vote of thanks to the lecturer, said all present 
felt extremely grateful to the lecturer for the immense amount of labour and tim<^ 
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which he must have expended in the preparation of his paper and the demonstrations 
with which it had been accompanied — which demonstrations had ajl been excellent 
and successful. It was indeed hard to express in words their gratitude. There 
must have been, too, many negotiations with the original owners of the apparatus 
and also with Mr. Garton and Mr. Paul. For all that the audience thanked the 
lecturer. Especially did they thank him for the fact that he had managed to bring 
to their hearing for the first time in this country that wonderful newest triumph 
in the art of constructing loud speakcjrs. 

The vote of thanks was carried unanimously. 

The Lecturer, in acknowledging the vote, said he felt he was only entitled tjb 
receive a very small amount of the audiencti’s kind applause ; the n*st sliould go 
to the many firms and individuals who had helped him so much. \ 


NOTES ON BOOKS. 

The Installation of Electric Lighting and Heatinc.. By h'redtTic II. Taylor 
London ; Chapman & Hall, Ltd. ys. 6d. not. 

I'his treatise, bearing evidence all through ol sound practical knowledge of the 
subject, is divided into six sections and ninet(‘en cliaptcrs, filling 136 pag(*s, and 
includes 154 illustrations or diagrams. 

In connection with rubber-covered wires, a stretching test of the rubber is 
advocated ; conduit systems are generously cU*ait with and exiilamed in detail , 
cab tyre and various proprietary metal-cased systems ot wiring ari' fully discussed . 
also the wiring of special positions, including the use of portable gear for shipyards, 
docks, etc. Ceiling roses, switches and plugs are analytically -brought to the notice 
of the reader with good advice as to selection oi suitable apparatus ; some further 
advice might perhaps be given on the protection oJ flexible cords at plugs which are 
in frequent use, and the employment of aluminium fuse wire, which is finding favour, 
will perhaps be given a paragraph in a future issue. 

Installation work, carrit‘d out on the general principles laid down in the book, 
Arill give satisfaction for a great many years. C. A. B. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Toicidw, May 21. .University of London, at KinK|» 
(kjllege, Strand, W.C. 5.30 p.tn. The Most Rev. His 
Grace the Archbishop of Upsala, “The Church and 
Peace.” 

■j.io p.m. Sir Bemaal Pares, “ Coutcruixirary 
Russia." (lAjcture IV). 

At University College, Gower Street, W.C. 5.30 P-^n. 
Mr. Rohm Flower, “ Life, History and Folklore of a 
Kerry Island." (Lecture 1). 

Wt'OVESDAY, May 23.. Eugenics Society, at Builington 
House, W, 8 p.m, Discussmn on “ Family Endow- 
ment." Speakers; Prof. D. H. McGregor, Dr. R. A. 
Fisher, and l*rof. T. E. Gregory. 

' huveniitv of Umdon, at King's College, Strand, W.C. 
5^.30 p.rn. l*rof. Auathon Aall, "The Hellenistic 
Element in Christianity " (I..ecture I). 


ana uses or lingusii juaiciai Keeoras as sources 1 
Economic and Social Infonnatum." (Lecture IV). 
■{.so p.m. Adnuriil Sir Richard Webb, “ The Freedoj 
of the Seas." 

riioRSDAv, May 33. .Aeronautical Society, at the Royal 
Society of Arts, Adelphi, W.C. 6 p.m. Mr. A. F. 
Foord, “ I.ubru;atioQ of Aircraft Engines." 

Faraday Society, at Burlington House, W. 7.45 p.m. 


Annual General Meetmg. Discussion on J hmi 
(Experimental) Report to the Atnios))heric Corrosion 
Research Committee (British Non-Ferrous Metals 
Research Association). 

University of London, at King’s College, Strand, W.C. 

^ 30 p.m. Mr. Ifor L. Evans, “ Agrarian Reform in the 
anubian Countries." (Lecture IV). 

At St. Thomas’s Hospital, Albert Embankment, S.E 
5 p.m. Rrof. S. J. Cowell, “ Dietetics." (locturelV). 
At University College, Gower Street, W.C. 2.30 p.m. 
Lecture on the Recent Discoveries of the Britiah 
Sch(x»l of Archaeology in Egypt at Beth-peletb 
Palestine, by Prof. Sir Flinders Petrie. 

Friday, May 24, .Phvsical Society, at the Imi)erial College 
of Science and Technology, South Kensington, S.W. 
5 p.m. (x) Dr. Ezer Griffiths, “ A Hygrometer for 
use in Timber Seasoning." (2) Dr, J. N. Vincjent, 
“ Experiments on Magueto-strictivc Oscillations at 
Radio-F'requencies.” 

University of London, at Birkbeck College, Bream's 
Buildings, E.C.4. s.30 p.m. Prof. Sten de Geer, 
“ Sweden and the North of Europi*." (I.ecture I). 

At King’s College, Strand, W.C. 5.30 p.m. M. Denis 
Saurat, “ -Andre Gide." 

5^.30 p.m. Prof. Anathon Aall, “The Hellentetic 
Element in Christianity." (Lecture II). 

Saturday, May 25. .Victoria and Albert Museum, South 
Kcnsl^on, .S.W. 3 p.m. Mr. Hubert uingley, 

" Some English Poetry.'* 
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NOTICE. 


TWKNTY SECOND ORDINARY MEETING, 

■ Wkonesdav, M.A^' i 5 tli, i()29. Mk. JamI'S Swinbuhne, 1 '.,K.S , Past" 
I'rcsidcnt of the In-stitutioii oi Electrical lAtiginecrs, in the Chair. 

A paper on "The Reform of the British I^alent System” was read by 
•Mb. Robert HoRREi.t, I 3 arnster-at-l,aw. Tlw' papei and discu.ssion will 
he published in the Jniiyntil dated .August 2nd. 


PROCEEDINGS OF THl SOCIETY 


SIXTEENTH ORDINARY .MEETING. 

Wednesday, March 20TH, 1929. 

l.iFin .-Col. Sir Arnold Wil-son. K.C.I.E.. C.S.I.. C.M.C., D.S.O., in the Chair. 

The Chairman, at the opening of the meeting, said that Lord Stanmore, who 
was to have presided, was unfortunately indisposed and unable to attend. Speaking 
as a layman, it was his conviction that, after cookery and housekeeping, architecture 
was the most vital, the most vivid, the most essential and the most living of all 
arts and crafts. Bacon had remarked that houses were made to live in and not 
to look at : but he was then speaking less truly than was his wont, perhaps^ because 
he did not realise the growth of ten-storey skjcscrapers. The lecture about to be 
delivered was of a most novel and interesting nature and it would be accompanied 
by a large number of slides, some of which ha<l never been shown before, on several 
iornis of modern English architecture. 

The following paper was then read : — 
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MODERN ENGLISH ARCHITECTURE. 

By A. E. Richardson, F.S.A.. F.R.LB.A., 

IVofessor of Architecture. UnivcTsity of London. 

Most English architects would like to .see the general level of building rai.sed. 
At this juncture a section of opinion inclines to the view that tlie past should 
he lorgotten and all effort ccmcentrated on the future 

You will agree that this policy is v(Ty sweeping. In tin* Jirst place tlu' 
future depends upon the present, and as the pn'sent is the result of the pjLt 
we return to the old proce.ss of evolution. In other words, we cannot ('scape 
from the myriad incidents which form, collectively, the basis of present-day 
civili.sation. 

When we. examine the progre.ss of the arts from tlu' earliest times w(‘ find 
that the cycle from the primitive to the highly (‘ultivated has been consistemt 
vith th(‘ dev('lopmcnt of the race Art at wirious epochs has worked out 
its destiny from the primary t<> the' stylistic 'Fhe sum total of the wcjrld's 
experiments in art is style. During the pas.Miig of the (‘enturies th(‘ old 
structural integrity of the arts becaime ob.scured by style. There was liound 
to come a time when the plastic airts would become tired. 'FIktc* wc'IH' signs 
of this tired feeling ” in the Kjth century, when all the arts Ix'cauK' imilativa* 
of old styles, the truth being that Democracy was learning to participate in 
reminiscences of good old things. During tlu‘ past qiiart(‘r of a century the 
arts have passed to a new stage of transition. Tlie old has not been forgotten ; 
it has merely been modified. Professor Letliaby d(\s(Tibes this periorl of 
transition as a seandi for new rulings of strneture. . . . He is right. We 
are trying to produce efficient buildings. 'Hie danger is that we may sacrifice 
beauty to (‘fficiency. Fortunately, the weight of opinion inclines to a 
compromise* between old and new, that is to say, in so far as the* treatment ol 
material goes. The new is inevitable, but it mu.st be ('volved ; it cannot b(' 
anticipated. We may think for the time being that a factory style* is the 
solution ; we may incline to a steamer style, or merely an aeroplane style ; 
wc may even invent .structural-looking buildings that haye nothing to rec'orn- 
mend them but novelty. The wheiJc thing is debatable. 

For my own part, I favour the* policy of festina Icnte, It would be madness 
to discard .scholarship, and equally futile te) igneiro the advances made in 
science. English buildings of the be.st type combine the qualities of old work 
with the freshness of new ideas ; therefore I propose to take these works as 
models of this age of transition. 

Art generally works out its own solution between two extremes. There is 
no doubt of the fact that the Arts are steadying down to a new era of structural 
grace. It has been realised that thorough work lives. In architecture we 
-do not require shibboleths and catch-phrases such as originality, modernism, 
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design, composition, style, etc., etc. We desire fine buildings. A formula 
for obtaining this result cannot be devised. How many painters could write 
an essay on how they purchased their own works ? Lord Kelvin once asked 
a workman if he could explain electricity. “ No, my Lord," was the reply. 

Neither can I, said the great man. Inigo Jones was once commissioned 
to investigate the origin of Stonehenge, for which he was paid in advance. 
The University of Oxford commented on his failure to arrive at a result. The 
record reads : " Paid Mr. Inigo Jones, a great traveller, 50 pounds ; he 
[)romiscd much and performed little." I sincerely hope that after you hiivc 
heard my lecttire you will be lenient with me. 

My task is an explanation of the architectural tendencies of to-day. 1 
will begin by saying that the best English buildings are very good indeed ; 
t lie worst ar(‘ horrid. The finest compare favourably with any modern buildings 
(Tected in any other country. The>' ar(‘ English in character ; they express 
insular conditions ; and they are up-to-date. This result is due to the skill 

the architi'cts, to the educational policy of the Royal Institute of Briti.sh 
Aichitects, and to the fact that school-trained men are beginning to practice. 

Architect ur(‘ is an aristocratic art ; it demands a cultured view point. It 
depends for its success u])()n the supreme control of an artist. In spite of 
the psychic delirium of " Modernism," it has not been found possible to invent 
a iormula for d(*sign. If we wore a nation of robots wc might be content to 
idiniie a machiiK' looking style. At this ])rescnt we are untidy human bc'ings, 
living amidst tlu' accumulations of the past. In our .simplicity we cling to 
fiunian associations. Our thoughts are limited by our surroundings, rubbishy 
ss they are. Architecture from the earliest midden times indicates a striving 
i(»r the ideal, a searching for something beyond the midden heaps. When 
wi' examine the development of civilisation through thi‘ ages we find a similarity 
of customs down tcj the time when steam power was invented. Changes in 
luiilding wer(‘ slow. The steam engine accelerated the pace ; a compromise 
Ix'tween traditional methods and mechanical production ensued. The old 
crafts were forced to yield to the feverish demands of a vast population. The 
change was disturbing. Agriculture gave place to intensive industry. During 
the 19th century architecture passed through a series of revivals of pcTiod 
styles. Its moods reflected the opinions of the time. This experimental stage 
had its parallels on the Continent of Europe and in America. From the welter 
of conflicting opinions, current in the 19th century, has emerged respect for 
the masterpieces of the past. 

At the present time we have two factors to consider ; the first is the ordinary 
view point of the average English architect ; the second is the effect of archi- 
tectural novelty, insular and foreign, upon that view point. The craze at the 
moment is for originality, or " Modernism." In order to appear original, 
men begin inventing new names for old things (at Peacehaven there is a shop 
filled with articles labelled Moderniques "). Wc can assume the resisting 
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forces to be those of efficiency on the one hand and educated taste on the 
other. If buildings were to be efficient and nothing else, it is conceivable that 
they would lack pictorial grace. Even an efficient building must have the 
stamp of character. Therefore, what is termed scholarship or taste should 
be an essential attribute. By taste is implied order, rhythm, proportion, 
arrangement and character expression. Those in search of a new style are 
often careless. There is a mistaken zeal for originality. A novel fashion 
comes into play, fine building is regarded as obsolete. This carelessnesp 
is one of the faults of the age. All sections of modem society mistake novcltv 
for a fundamental truth. Democracy lacking guidance is content with substi 
tutes : beauty and refinement such as our forbears loved have no place ir^ 
modern ethics. 

When mass architecture of the better sort is controlled, it rarely fails to'' 
satisfy cultured opinion. We are realising that democracy cannot state its 
ideals unaided. We have only to examine the riband developments on the 
main roads to appreciate this fact. I will say with confidence that much good 
architecture in this country is the outcome of unified control. In the works 
of public bodies, such as His Majesty’s Office of Works, the London County 
Council, and the Ministry of Health you will acclaim the value of control 
On the Kennington Estate of His Royal Highness the Prince of Wales you can 
see architecture called into existence by thought for the inner spirit of the 
jxjople. I quote these authorities in order to emphasise my point, which is 
that architecture is the most aristocratic of the Arts. You know it to be the 
highest expression of culture, a reflection of past and current tendencies ; 
the art of building finely. It should be above the petty annoyances of fashion, 
and period-style stunt novelty. It should be architectonic. You will say 

this is splitting straws — an attempt to define the indefinable. Are we ta 
regard a building as a skeleton structure conforming to some geometrical plan, 
and is it necessary for an architect to hang the structure with the glad rags of 
a culture that is obsolete ? ” Yes and no ; this is what I do mean. 
Architects must be Janus headed. My view is that an architect is in the position 
of a playwright. His job is to devise the scenario. Let us suppose, to take a 
simile, that we substitute horizontal lines for vertical ones in an elevation. 
We shall do this better if we are acquainted with tradition than if we scheme 
fantastically. Once again we return to the issue of de gustibus. I can quote 
examples of horizontal windows sixty feet long in the warehouses of the 
London docks built 50 years ago. There is nothing new. We have the canti- 
levered fronts and the bay windows of Tudor houses that anticipate tht* 
cantilevered novelties of Corbusier. We will agree that novelty of statement 
is possible. For example, you can strip naked, or you can don strange garments, 
but you cannot change physical principles. Attempts to dehumanise buildings 
are s3nnptoms of fashion. Such attempts become out of date very quickly. 
You will remember the fate of the travesty of the Ludovisi throne. 
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If we were a nation of robots we should not need culture of any, sort. We 
should have arrived, and that would be sufficient. Futurism is a form of 
snobbery. 

This is a utilitarian age ; it is also an age of survivals. The inevitable 
compromise between tradition and invention is in process. We have passed 
from copy-book architecture to an understanding of structure. Because we 
arc underlings present-day architecture is transitory. You are not likely to 
change building manners by advocating the robotesque as a remedy for every 
artistic shortcoming. 

I am sure you will appreciate the difficulties of architects. We an' all in 
sympathy with new ideas but there are few who desire to sacrifice beauty to 
utility. Later on, when the best buildings of to-day are shown on the screen, 
you will see how the compromise is working. 

English architecture of to-day expresses contemporary life. It can be divided 
into five cat('gories : — 

(a) . Commercial architecture -offices, banks, warehouses, factories, transport 
buildings. 

(b) . Hoirsing -town and country houses, cottages, farms, etc., etc. 

(e). Civil — post offices, town halls, schools, bridges. 

(d). Religious buildingvS — cathedrals, churches. 

The bulk of the work comes under (a). Here we find traditional materials 
<*loaking the skeleton structure which is the real building. Wc have yet to 
devise the efficient factory, the attractive city office, the best form of garage, 
and the, right type of bank. The bank, it is true, has gained a certain 
ostentatious ciiaracter. Generally, the bank is a classical building bedizened 
with unnecessary ornament. Scholarship combined with efficient structure 

the leaven n^quired. 

Housing in town and country comes ne.xt. Climatic conditions fortunately 
must still be observ^ed. During the past four centuries brick has been found 
the most suitable material. The housing question has evolved a new cottage 
style for villages and garden cities. The best work of this class has charm ; 
it is free in design, logical, economical, and typically English. The people 
who live in these new cottages and small houses know little about architecture, 
l>ut they arc c(.)ntent with their homes. Modern housing in towns and cities 
proceeds on the lines of communal dwellings and flats. The best of the latter 
have uniformity. The planning is reasonable, the elevations pleasant and 
sunny. No other country has evolved similar buildings ; they satisfy the 
Englishman's thoughts of home and have a familiarity which is friendly and 
human. Such buildings represent the view point of English architects. 

The civic buildings come next. 

I doubt whether you will encounter better post office buildings than those 
erected by His Majesty's Office of Works. The planning of schools has improved, 
thanks to the Board of Education. In the design of bridges, England is not 
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behind any other country. The new Border bridge is among the modern 
triumphs. The new steel bridge at Newcastle-on-Tyne has all the daring of 
Telford's masterpieces across the Meiiai Straits. The new bridge in rnas.seci 
concrete is a thing of beauty. And so on and so forth, l^ut the good things 
are overshadowed by masses of mere building, not fine building 

You will be astonished at the excellence of design of many new churches. 
True, such buildings exhibit Gothic principles, but they are otherwise np-to-date 
The plan of Liverpool cathedral is original, even if ttie detail is medifCvi^l. 
There are churches recalling Byzantine formations, and structures of ])latn 
brick, of stone, and concrete, which belong to this age and no other. \ 

Once more 1 will hold the mirror up to the best of contemporary Englis^i 
architecture and show it to be architectonic. In the main it is tlii^ outcome o\ 
19th century experiment. But there aie some who sa\' that tliis y^eculiarKA 
English expression does not go far enough. Such critics would have English 
archit(*cture more cosmopolitan in charactcT. Tho}^ would ha\'e Englishmen 
express themselves as Germans, Frenchmen, Americans, Dutchmen, Swedes, 
and a score of nationalities. It is imagined, somewhat vainly, that other 
countries hold the formula for architecture Hence the English preference 
for foreign artists with names ending in ” ski ” or stein.*' How pathetic it 
is that young Englishmen trained in the schools should be forced to seek' 
employment away from their own country. 

We will now examine the foreign influence's. 

Denmark . — Here the modern architecture is mainly based tni tradition. It 
is orderly, human in scale, unostentatious, reasonable, aristocratic and direct. 

Similar to Denmark. More adventurous, more regard for 
structural integrity, beautiful in detail, economic in expression. Architectonic 
to a degree. 

Germany . — ^The whole country organised to capture the world’s commerce 
The finest factories, shops, warehouses, and railway stations. Cinemas, theatres, 
and dance halls of novel character. Domestic architecture generally of thr 
old Nuremberg style, mock half timber, beetle-browed roofs, scpiint dormers ; 
in this apeing ** ye olde English " copy-book style. The reverse shows vast 
blocks of flats for the workers, strange houses of small scale, built of concrete. 
The robot population of Germany accepts such things without complaint. 
Teuton efficiency has produced new factory types. Modernism in Germany 
has made great headway. There is novelty of design in the planning of the 
larger buildings such as the Tietz stores, and ingenuity in the planning of 
factories for specific purposes. 

The robot esque style has gained ground, but it does not provide a formula 
for all buildings. There is a tendency to design every new building to the 
same rulings, with the result that churches resemble factories and cottages arc 
akin to boxes. The new style expresses industrial efficiency, but it is inhuman. 
Even the Germans refer to it as the marvel of engineering. 
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France. Ihe French define the term “modern” as intelligent evolution 
frtmi tradition. They are right. Such buildings as th(>s(‘ designed by tlu^ 
Ferret brothers are very good indeed. Th(‘ aeroplane and liiuM^ style of Messieurs 
( orbusiei and Mallet Stephens has gaincid followers Jiut good sense in archi- 
tecture and the national regard for artistic culture pr(‘serv(‘s t*(}uilihrium 

Holland we find a definite break witli tiadition. A lU'w treatment 
of the national brickwork conibin(‘d with ('oncrcde Novel blo('ks of working- 
( lass houses. Very good factories. A lendt'ucv to manuta('ttir(‘ design and 
to (i('humanist‘ architecture. 

Anicncu. - During the i()th century Ameri('a experimented with th(‘ t'on 
V(.'niional styles of I’Liirojx^. Ihe culmination carnc’ wfith tlu* classical levt'r, 
which added a giant order to tin* up])er works of skvscra])ers and adapted 
tlie ILiths of ( aracalla to railway stations. I'ht' works of Sullivan and Frank 
Lloyd Wright represent attempts to give* America an indig(*nous style. The\ 
are partly successful, but they do not stand for an universal formula. 

The chief (ontribution of America to the world's architectun* is tin* modern 
skyscraptT. I his type of building would not hax e b(‘en jxissiblt^ lujt for the 
use of steel for the bones of the structure. The zoning laws ha\'i' product ‘d 
zigf'itral forms. The types havi‘ great beauty of silhouettt*. Fhe vertical 
lint' dominatt'S. I'he cultured view point of .^^nerica at its b(*st is i^xpressed 
in the works of the late Charles (loodhue. This is a view ponil which respects 
tradition and, at the same tiint*, allows scope' for adventiirt' 

Now the effc'ct of these cosmopolitan commands upon the mentality of 
Nome architects in England is bewildering. I'here is little chance for steady 
♦ Volution when all other countries are ruled by the demon of moderni.sm at 
.ill costs. The illustrations of fonngn buildings wLich reach Fhiglish architects 
by every mail, and at the whim of everv ])hotographer, disturb tlie outlook, 
h'ashion and a new sort of copyi.sm are conjointly producing changes which 
arc far from beneficial. From America has come the rage for skyscraper tops. 
F'rom (iermany has arrived the mania for bestial sculp)ture. Flverywhere we 
se(' ill-digested versions of tht' robotesepu*. From F'rance we have obtained 
the Mallet-Corbusier fashion, dictated bv economy, frugality, and maturity. 
The Dutch bulbous style has not caught on, but we have much to learn from 
the Hollander in the treatment of commercial buildings. The quiet building 
manners of the Danes and the Swedes, analogous to the English mood of the 
1 8th century, unfortunately arc not appreciated. 

Small wonder that English architecture should ('xhibit so many differentia- 
tions. When designed by men with knowledge of fine building the result is 
good. But at the hands of opportunists buildings become reminiscent of 
present-day continental experiment. At the call of democracy the ait of 
building is at its worst. It has descended to the level of substitute materials 
such as bungaroid.'* 
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The subject is a difficult one. We must ask this question : Is culture of 
the human sort to go down before the onslaught of intensive industry ? What 
is ther(‘ to be gained from the wholesale urbanisation of the countryside, the 
suppression of good manners and the encouragement of a factory style ? Thank 
<iod we have not quite reached that stage. We are keen for architecture to b(.‘ 
ilistinctive. Wc confess to be aware of what is going on in other countries 
and to be ready to profit by new ideas. But we are tired of hearing that th<‘ 
best EnglLsIi work is old-fashioned, when we know the contrary to be the case 
My fear is tliat so-called “ modernism is another name for syncopated stuntiijig . 
and as such it deserves to be suppressed 

Conclusion, 

In order to view the present disinterestedly 1 propose to conclude wit 
An Imaginary P^per 

(Read in this hall a century ahead, in the year 2029). 

Friends of the Arts, 

The bitter invccthT which accompanied the development of architecture 
a century ago is not a little astonishing. In those days jmblic opinion was, 
not alive to the good buildings which were then being erected To-day wi' 
view the best buildings of the reign of King George V in a nion‘ favourable 
light. In spite of the apathy of the public and the lesser municipal authorities, 
some English architects of 1929 had the good sense to continue time-honoured 
proportions. The mellowed and charming buildings which have come down 
to us are examples of former skill and good taste. It is owing to these mastei 
pieces that, our present method of designing has reached a high standard. 
When we think that a century ago architectural education was in its infancy , 
when we realise that the age was one of transition from period styles to a 
realisatioti of fine building, we admire the reticence of the old architects. 

It was not until 1950 that the famous Act was pa.ssed which iirohibited tlu' 
building of bungalows and small villas on the great trunk roads. The clearance 
ot the ruins of these crude cabins i.s still in hand. About this time, 1950, the 
municipal authorities in every large city adopted measures to ensure 
compr^ensive designs for street architecture. Old buildings of historical 
character were scheduled and preserved by Government ; the frightful slums 
were cleared, and new regulations were framed zoning the trades and factories. 
Old Lqndpn, which during the centuries had grown from a walled city to a 
chaotic sprawl,, was placed under the control of a central body. The old 
parodiial.fajUd ward administration now gave place to organisation on the 
grand sc^le. London then extended for thirty miles in all directions. 
Legislation, however, decreed that land speculation beyond this point should 
cfiase. The new laws for the revival of agriculture came into being in i960. 
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At this time electrical power was developed at the pit head and the hideous 
grid system of 1932 was replaced by underground conduits. The motor roads 
which were constructed between London, the ports, and the manufacturing 
centres in 1940 attracted the unwieldy lorries and curious motor cars from 
the mazes of mediteval roads, thus saving the countryside. These great 
avenues, since* planted with fruit trees, arc now the most pleasant walks in 
the world You can trace; their direct course when travelling from any of the 
airports. Mori; instructive are the old 19th century railroads with their line 
viaducts and splendid embankments. The electrically-hauled goods traffic 
to-day, which is confined to their monumental ways, perpetuate^ the memory 

tilt' canalisation of luigland two centuries ago. All the.se internal improve- 
ments have had a beneficial effect on the national architecture. We know what 
It is to enjoy life in town in these days. We shop in comfort at the roof level 
and we use the pavemt'iits as ])latfornis to the moving ways. There is little 
noise. The* city streets have long been closed to wheeled traffic. Life in 
London to-day is convenient and pleasant. The river is gay with pleasure 
craft from Oxford to the Nore. Since the factories were removed the smoke 
nuisance has vanished ; rarely do we get more than a sea mist in town. 

The increase; in the number of dairy farms thirty miles from Charing Cross 
is a furtlK'r sign of the national well-being. England is now largely sclf-su]>port- 
ing in food ])roduction. The curious food markets of central London were 
<leccntralised long since, and in course of time it is hoped that the new circular 
boulevard will c reate residential centres on the site of tiu* ancient Victorian 
suburbs. 

To-day we have commercial buildings of simple character, which are in 
marked contrast with the older buildings of the city. People have learnt to 
inspect g(jods within th(' bazaars and do their lounging on the elevated terraces. 
Who among the publi(' would dream of patronising a store wherf; all the goods 
were heaped in vulgar display behind a sheet of plate glass. Wc have reached 
a stage ol taste which controls the external appearance of our streets. The 
Neo-Georgians of 1929 tried to rcface London with Portland stone. We have 
adopted a veneer of marble for our concrete, besides inventing a surface which 
forms part of the concrete itself. We still employ brickwork, and shall continue 
to do so, but we have become more accustomed to colour buildings. The 
early experiments in thin concrete were found to be unsuited to this climate, 
as were the long, low windows which came into use about 1940. It was found 
that the rooms windowed thus were too cold in winter (even when electric 
heating was cheap). The Neo-Georgians thought themselves modern. In 
this age when it is criminal for any member of the community to lack good 
taste it is interesting to know that our ancestors were among the untidy peoples 
of the then civilised world. After one of their public bank holidays, the lorries 
used to go round collecting tons of waste paper from the parks. London life 
was very different then. We have indeed advanced. People are healthier 
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to-dav and live to a ripo old ago. l<:ngland can h.m.sc and ’“'J- Mty mill-' -us 
with case The emigration of whole districts to C anada, Australia, and SduIi, 
Africa in 1.^70 wa.s one of the wisest mo^■<■s of that iK>no< . Looking k 
on the year 1929, the close ot the first ])ost-grcat war period, we discern U., 
heeinnine of the movenienf which raised democracy to an appreciation „i 
^ j^otlhne dief, there is only chaiifiv. We hd\. 


the spiritual side of existem-i ,, , , . . . * 1 

no d,im to proho tho my.tthc, of thr Ur InU.rr. /.,.( .«• i""”’ »™ 

certainly that in due course the order which has conic a )out wi )< im;)iov«( 
and that generations yet unhorn w/ii look hack upon this epoch ot 2029 as 
\vc view the buried past. 


J) 1 S( rSSIOK. 

Tjii: ( haikmw > 5 <u<I lui was <ux*uslf>nu'(l to listt'ii <it tlu' Ko\al Socifty ol Arts 
to first ( lass U'cturos, hut ho thougtit ho liatl ntwer ha<i tns and his (‘ars siniiil- 
tanoonsly clianiK'd more tlian that evening. '!'(» Ikmf rroft'ssoi Kuhaidson speak 
well of the present was in itself refreshing, but to hear him, with tlu^ full knowledge 
of historv^ behind him, spt'ak w'ell of tht‘ younger gt*n(‘ra1ion and t)iei(‘foie of the 
future, was evtm mort' satisfactory He (th(‘ spt‘akerj liad lixed m Itngland in the 
latci Victorian period, and, returning hen* alter an abscuioe of nearly acpiartcn- of a 
c.entury, he had .seen a \ery extraordinary contrast bidwcvn the past and the 
present. rhe\‘ iiiiist take off thcMi* hats to thi‘ past and thc'ir t'oals to thc‘ lutuie. 
Profc‘ssor Kiehardson had shown how they wen' taking oft their coats to the future, 
and he* (the speaker) thought that every politic.al party m Ihc' coimtiy should have* 
come to tlie Ic'Cture to be emcourage'd for the fiitme by looking at wluit had alreaeh 
be'C'n aeeomplishe'd. The're were* many persons presemt who vv<‘rt in a position to 
add sonie^thing to what Profe'ssor Hichards<*n had said, and he* hopc'd therei would 
be a most free* discussion. 

pROFKSsou SlAN?-l*.^’ ;\i)SHi.\i> ( ! ites.soi' of fowii Hlaiiiimg, University 
London) said that when he* he'ard that his eld Iriemd I'rofessor Kiehardson w^as 
going to lecture’ on such <1 grciat sulije'ct to so distmguishe*d an audience^ he fe*lt 
that lie should attend, and he had been very anxious to hiar those very piquant 
remarks whicli he thought would be forthcoming He congratulated the lecturer 
that night upon his extraordinary reticence ' 'I'lie l(*ctnre had been so tremendously 
full that it was \ ery difticult on the spur of the moment to say anything about 
It which would do justice even to some ol the less important observations the* 
lecturc’r had made, but in thinking over the lecture, he’ felt that perhaps Professor 
l^ichardson w’as at his best w'he'ii he emphasised how' the architecture of 
WHiuld loejk in the year 202<). With regard to the geni^ral comments that had bee‘n. 
made’, the’ lecturer had state*d that the sue'cess of architecture depended not upon 
w'hat was put on but upon what was taken oh. PluTe was a very great deal of 
truth in that, but he thought that in the latter part of the ie>th century a certain, 
reserve^fl feeling had been nuinifcsteei by some' o\ our architects, which amounteek 
to the removal of all plumage* whatsoever. One of the most prominent features of 
archite cture w^as that it had a human siele ; and perhaps the best thing Professor 
Richardson hael said w^as that architecture was no good unless it was human, anel 
that the^ tendency of a great deal of modern architecture was to become machine- 
like eir j-obotesque ; very human, but very^ impersonal. The whole essence of 
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architecture was to be human, and if it expressed the best kind of Inmianity then 
it would be the best kind of architecture. 

Mk. John Hodcjson thought the most important feature of the li'cture was 
that architecture was aristocratic and must be controlled. In all the great ages 
of architectur(‘ it liad either been temple architecture or church archit(*cture, and 
lh(Me had bei^n a small group of peopl(‘ controlling a tradition and then gradually 
(lev(‘lo])ing it. Then when the Victorian Age arnvf'd, when a mass of uncultured 
ptHiple became rich and were able to control anhitects, all kinds of things occurred. 
He thought tiuy wi'H' getting out of that state now and that a period had l)een 
reached when aichitecture, which had lost its culture, uas beginning again to 
gel uiuler pro])(*r control. If everybody wlio or(len‘(l a building was able to say 
(wactly what kind of building they want(‘(l, naturally indisi'nminate planning 
and ornament were obtained ('V('rywhere Tlu* lecture had bi'ini amazing. As 
one travelled about the counliy, seeing the ditterent buildings depu>ted on the 
slides, (»n(‘ f(‘lt 11). d it was a wonderful countrv to live in. He would like to have a 
list (>l ITolessor Kichardson’s slides so that hi‘ could go round tlu‘ coiiiitry and 
.set' actually how beautiful it was 'Die develojmu'iits in l‘‘nglan<l wert' (|uite up 
to those in Sweden, (lermany or l)enmaik, and, what was more, the structures 
were built according to haiglisli tradition. There had been the critieisin by Professor 
Kiehardson in respect of “ funnies,’' wlneh lu' thought hv would like* to see done 
away with. Of course, all decoration in aiThit(‘ctun* was put there for the sake of 
association. There w’as the simplest iorin of decoration, first ot all the basket 
mark in ])ottery iM'fon* th(‘ invention ol tlu' wheel for moulding WIut) jirimitive 
iii.in made pottery one got th<‘ impression of basket work w-ith it. When the 
wIk'cI w'as invented tor making pott(Ty, it w.is still fell that pottery should have 
the basket-work ap})earance on the outside, and so man di'corated his pottery 
with the old basket-work impression he had become accu.stomed to see. The 
^ame thing was seen in the great concrete buildings around London ; there were 
tin* lines in the stones, becausi' w(' had got used to looking at that sort of thing. 
Tlh'n' wore other in.staiu;(‘S, the early Knghsh carvings in the cathedrals, and the 
l(*sUve ornaments on the stoiu'. whic h represented what were originally decorations 
tor special days, l)ut became' .i permanent thing in every building. ’Plien when a 
iiew' industrial age arrived, the people did not understand the tradition that had 
grown up, and they naturally had to clear the way and build a new' tradition of 
tlieir own. He thought that stage had now arrived. Much ol tlie tradition ot 
the past was not understood, and the cJa.s.sical architecture of the C^reeks and of 
those who carried on the Greek tradition, w^as not thought so iniich of, but they 
were buildings of simplicity and grace of form. He was thoroughly in agreement 
with J’rofessor Richardson that ornament should not be put on buildings which 
was not part of the design. H(^ was (‘xtraordinarilv pleased with the lecture 
which Professor Richardson had given. 

Mr. Goufre V Giles, P.I said that alter such an admirable lecture he could 
not help feeling that some of the oldest of the audience must have learned a great 
deal. Professor Richardson had showm pictures of buildings which were absolutely 
plain. He (the speaker) w^as not an architect, and possibly, therefore, he was one 
of tliose who could not ([uite appreciate Protessor Richardson to the uttermost, 
fie noticed in one of the pictures that one of the buildings had no cornices. There 
might be a certain dignity in such utter .sinlpliclt 3 ^ but he thought that some beauty 
also was lost in having a building which was like a match-box in design. In London 
two very distinct types of buildings had recently been erected. There was one 
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block of buildings in Park Lane, with funny little things on the top, otherwise 
the block was quite square, fie noticed only that day that some columns were 
being erected, so that possibly it might be all right when it was finished. Then 
there; was Regent Street as it was to-day. Probably Professor Richardson would 
contend that Regent Street wa.s too ornate, but, personally, he thought that Regent 
Street was very hne, and that if the block of buildings in Park Lane to which he 
had referred had a little more ol the Regent Street touch, and was a little more 
classical, it would be an improvement. He was very grateful to Professor Richardson 
for his excellent lecture. 

The Chairman said he had ne\er with greati'r pleasure heard anybody sneak 
on the subject ot architecture. 'I'here had been no gratuitous praise of ioreign 
buildings, which was particularly pleasing. Hr. Johnson defined jirejudicel as 
“ belief which has survived its original justificalion,” and a great many prejudilpes 
had to be faced in this country m regard to architecture as in otluT mattors. 
A good deal had been heard as to objections to ornamentation, " iiinnic's," etc., 
but he could not help feeling that ornamentation of buildings was largely a matlW 
of taste, as, for example, in th(‘ question of moustaches and beards This d(*pendeil 
on the country and the period in which one liv(‘d. He was recently studying 
architecture of the pciiod ^.ooo ICC., and found it did not err on the side ol 
simplicity. There were great masses of brick, and in high relief thrown out from 
the brick were, not gilded but golden bulls, fifty m a row. He was not without 
ho])e that that sort of thing might reappear. Professor Richardson had not 
referred to the difference m national architecture caused by the amount of shatf<‘ 
that might reasonably be i‘xp(‘cted during tlu; year. He had noticed, for example, 
that in Central America, under the Equator, buildings tended to take (juite a 
different shape and form owing to llic fact that shade was practically absent at 
noon. As for the people who were supposed to lay down ])recisely what kind of 
buildings they required, Ik* had had somi‘ expenenci' ol architects, and he could 
assure the meeting that the public did not git away with it quite so easily. One 
might tell an architect what sort of building was reipiired, but that was only the 
beginning of the battle, and m the long run it was the architect who built the 
house. It w^as w'ell that that should be so. because it was worth a good deal to 
live in a good house. Mr. Richardson mentioned that in 2029 they would be 
beginning to clear away the “ rubbish ” (the bungalows) built along the roads, 
but he was doubtful whether those buildings would last so long, as the woik was 
so inferior in many cases. In his opinion, they would not last until iqb^, and no 
compensation need be paid for them being cleared away. He had lived most ol 
his life in tropical countries, and he could not help thinking that they were making 
too much of a fetish of sunlight just now. He believtxl- that our i6th centur>' 
ancestors, before the window tax ever c<inie in, had very good reasons for wishing 
to keep the sunlight out. vSunJight in a house was a source of considerable irritation 
if shining on one direct, and peopit' who were healthy and who were living an 
out'door life did not sit in the sun for choice. He thought that the modern fad 
for sunlight in the house would probably go, like other fads. What was retjuired 
was light. He would conclude by reminding the audience that, although the present 
lecture was a very exceptional one, week by week excellent lectures could be heard 
at the Royal Society of Arts on a variety of topics, dealt with by persons as well 
qualified to deal with their n;spective subjects as Professor Richardson was qualified 
to deal with his subject. He suggested that those present who were not members 
of the Royal Society of Arts should become enrolled as such. Membership of the 
Royal Society of Arts was n()t a claim to expert knowledge or scientific proficiency ; 
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it was a distinguished fellowship designed to encourage the arts, science and 
commerce of this country. It was a fellowship of desire rather than of accom- 
plishment, and he knew of no society in l^ondon which could inform its members 
so well or so regularly upon every topic of current importance as Royal 

Society of Arts. It was not everyone that could attend a w(‘ekly lecture in I^ondon, 
but those who were living in London would find themselves very amply rewarded. 
He asked them all to extend to Professor Richardson their hearty tlianks for an 
exceedingly valuabk? lecture which must hav<- taken him a \ cry great dc'al of 
time and trouble to prepan* 

The resolution ol thanks was earned unamnitnisU' 

Profkssok Rk'Hardson, in reply, said his object in showing the* slitles was to 
give the .sum total of the best current work of the post-Avar jieriod, which personally 
he liked. There might be more advanced things, but that work was a very fair 
sample of what was going on, and if the general levi'l could only be miseil to that 
extent there would be no cause* for complaint I b* thankiMl them all tor listening 
to him s<i attentively. 

'J'he meeting tlu*n terminatt‘d. 


OBITUARY. 

, — 

Kohkri' Skkj.ion, -Mr. Kob<;rt Skelton, who died on April .:7th. .iL ins hoipe 
.It Harrow, spent nearly the whole of his working life as engiiU'iT to the Municipality 
of Colombo, Ceylon. Horn in lamdoii in he receix ed his technical ediu'ation 

at King’s ('college. London, and on passing out “ with high distinction,” he was 
articled in 1884 to his teacher, Ih'ofe.ssor Hi^nry Rol>inson. M.Tnst.CM*',, who, 
on the completion of his articles, in iStSO, retained him as his assistant During 
the following two years Skc'lton was emjiloyetl in carrying out sur\ (ws anti draw’ings 
for a number of -waterworks and .sewerage disposal schenn^s, until in i<S88 he was 
appointed an assistant engineer in the C'eylon Public Works Dc^partiiunt. Soon 
after his arrival in Ceylon he became Municipal Kngineer at Colombo, and during 
his tenure of this ofiice e.xtending over nearlv" thirty years be w^as responsible tor 
a number of important improvemtuits, including the forma, tion ot a Caty Sanitation 
Department and a Waterworks Department. He was also keenly interested in 
town-planning and road construction, and one of the great thoroughfares wdiich 
he planned was named by the City Council Skelton Road,” in recognition of his 
services. After his retirement in i<ii5 he took a con.siderable interest in Lgyptology 
Mr. Skelton was elected an associate member of the Institution ol C.ivil Lngineers 
in 1888, and btx:ame a member of the Institution of Municipal and County Knginecrs 
m 1805. He hiid been a Fellow of the Royal Society of Arts since 1003. 


INTERNATIONAL EXHIBITION OF COMMERCIAL ARCHITECTURE 

International. Exhibition of Modern Commercial Architecture, K.I.ICA. 
Galleries 9. Coni:>uit Street, Lonx^on. — * Ferro-concrete,” says Mr. Goodhart- 
Rendel at the end of hi.s preface to the catalogue of this exhibition, is no longer 
nevv or exciting, it is part of our <laily lives. . Indeed, a large number of 
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people may further liave discovered that a ver)' useful kind of concrete, not actually 
ferro-concrete, but a medium of tremendous strength, was extensively used by 
the Romans. A superficial knowledge* of the Wonders of the Ancient World 
soon cures tlie tendency to overrate the wrong, i.e., the purely technical, olements 
of modern building. We have more money than the Ancients, but they had more 
time and mon* labour at their disposal, and tlie hugest skyscrapei lias not more 
impressive proportions than an Assyrian ziggurat or th(' pyramids of (iiz(*h. 

7 'he skyscrapers do not comi‘ very well out of iht‘ present ordeal of comparison 
with luiropean architecture. In general, they ha\(‘ in common with certain 
(iothic cliurclu\s a naturalistic t|uahty, a suggestion about them that flay grew 
up out ot human control. vSome peopl(‘ like this (juahty . they will like tin* sky- 
scrapiers. And in fact the application oi classical teatures to thi‘se (li.sproportionatt^y 
tall houses is a])t to be a compilete failure An ilhrstration of this is afforded Iw 
Eric Mendelsohn’s photograph (in hislxjok. “ America”) ot the portico ol tlu' h'c'deiip 
Reserve Bank. C'hicago. As the author <lrvly comments . ” Clreecc- as beast V 

of-biinlen of steel construction.” kAen so, the Ionic Ordiu* is Ida* a\ 

blessed glimpse of an oasis in this desert ol walls and windows. 

'Flu* less loity American buildings slunvn an* not particularly .ittractiv t* , 
No. pS, a ('hicago warelious(\ < ould hardlv' Ih‘ mou* depressing, eombmmg, as it 
does, th(* gloomv chanicteristics ol a nuHliewd dungeon tu'ected for the iitiht.niau 
purj)ost‘S of war and a nineteenth century lactory or lunatic asylum. But beiore 
reaching 3S we ha\(‘ already observisl that modern warehouses can Ix' sjmt>h‘ 
and fine : tlu* point i^ pro\ e(l by 30. warelioiise at BasU', Sw itzerland. .'Xnd 0111 
spirits have also been raised by 30, Erie Memh'lsohnA hat lactorv at l aickiMiw .ildi*. 
Germany. 'I'lu' Einstein I'owei may be the best known, but il is no doubt lai 
from being ttu* lu'st work ot this v(‘ry talented archilei t 

The hat taetorv is wholly original, and it is as plaiiil\ <i (h'hlx'ratt' human ( n‘«itioii 
cis the sky.scrap('rs an* the outcome, largely, ol t in nmstantial jnt'ssuri*. No. 44, 
factory. Bans (interior), is a gaunt, apparently concrete, building, not menOy 
saved from banality, but made really interesting bv a stroki*, om* might Sri\ . 
genius. The great circular arches giv(‘ a-stlu‘tic nnit\ to the r(X)m and infuse the 
whole s})aco with life and rhythm 

Neither Dr. Van Heukelow’s Railw^ay Ottict‘s, l’tn‘cht, Holland, 31, nor tin' 
office building, Eiibeck, (Vermany, are an\ the less forcefully modern for tlieir 
embodiment ol traditional elements. In the former we see Gothic repetilions 
witlioiit (a)thic spikes and frills , in the latter, the outlines ol a t\'pical (hTnian 
Kathaus. In both cases brick is used with admirable effect. At last, with <47, 
('ourtauld’s new premises, Ixmdon, we come to an Junglish building that we can 
admire. The treatment of the square columns which are tin* chief feature, is 
masterly ; they might well have become unmanageable, but wdth a roof of sufficient 
weight and a fim* doorway they make a strong combination. 

In architecture, as in otlier respects, the b'rench second class is better than the 
second class of other peoples. The shop front in the Faubourg St. Honore, No. 109, 
is not first rate, but it is very good. Altogether, tlu* k'rcmch deserve great credit 
for leading th(j revolt against those expanses of glass in the ground floors of shopping 
streets, which have had such a devasting effect on urban architecture. Bournt* 
and Hollingsworth’s in Oxford Street is a classical example of the abuse ; Paris 
Trades in Berkeley Street an example of the reaction. At least, if there is going to 
be a good deal of glass, let the superstructure be light and airy, as the eminent 
French architect, Rob Mallet-Stevens, can make it, 

Holzmeister's Festival Theatre af Salzburg, Austria, 148, is beautifully 
unostentatious and reservcxl, while Poclzig's Capitol Theatre in Berlin is beautifully 
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luscjous and dazzling : somehow like a brass band or a shower of stars from a 
gigantic rocket, (157. interior.) Here the fireworks are so well organisird that 
tluiy thrill and do not off(‘nd : there is a diltiTimce between Santa Maria della 
Salute and the mouldings on the ceiling ol a late N'lctorian drawing-room. 

Professor Tengbom’s ('ouci^Tt Housi', Stockholm (172-3-4) is a very successful 
adapitation of tlie classical Th(* portico is magniticent The Corinthian capitals 
an^ not too ornatt‘, and the columns arc gntui a modern fet'ling by being cut into 
lacets and liavmg tlie joints ol tlit' masonrv well marktul At theopjiosite polt'ol 
derivativij work are the flats in the Pasco (U‘ (bai ia, Harccloiia, No, 235. which, 
how<‘ver, it is diflicult to judge from a singh* photograph No 2 shows some 
ll.its on th(‘ i..ukhall h^tate at ( lapham, built b\' two architects with lonugn 
iiami'S, but in a s|\h‘ Ih.it is well suited to the environs ol London \'erv ditliTent 
Irom tht‘ grott(K‘S<iue, or triilv grotesipu*. ol thi' Pasc'o di* (iraeia 

Is then* a good (U‘al lo In* s nd tor the Stuttgart Kail\va\ Station of Paul Honatz 
1 he niassL'S an* c*\cellent . but is tlu‘re not perhaps something uncivil about tht* 
tiAtun* of th(' suriact\s ? In »ts(*lf tin* station is jinjiosmg and agreeabk? ; tlu* 
<|ii(‘stion is, doi". it haimomse with its sLirroundings, or, l(*t ns say, with the best 
))iobabl(‘ siinoundings that it is likely to gi‘t in a central kTiropean town 

Ineludeil 111 the exhibition is a lug model oi the n(*v\^ rndergroinid building 
.0 the (‘nd of 'rotlnll Stn'et Fhe plan is a worthv, if not attuallv ti very pk*asijig 
one, anil tin* building vmH deserve the* name* of tirclutert ure It is perhajis too 
big to be* altogeihi*!' Iniiuanlv congenial, but is not teio lankv ne.>r teio eiwr-de v elope'el 
III .inv of its me-inbcTs On our round globe and with eiur reiund lu'ads we* se‘em 
(<» lia\e* some* de*(*|)"seate‘d pre*|udice in favour e)f e|ome‘s rathei than eif flat'te>])pt'el 
t(»wa'rs • th(‘re a louch of the* t>riniitive or the* barbaru' about these*, a suggestion 
o) Polvpht'mus with Ins sohtar\ e*ye 

\ most interesting .lud most useful e'xhibition l''v<‘rvone* sheiuld gei. 


NOTES ON BOOKS. 

I'lii rincoin 01 kiLM LnuKU Aiieix. By R. o. Ikiswall, H Sc (Ivng.) Lond., 
M,Se. ('rc'ch ) \lanclu\stei , Lecture*!* in Mechanical L:ngme‘ering in the Ceillcge 
of Techneileigv anel in the Lnive*rsity, Manchester. Londem : l.ongmans, 
(ire'cn A ('o , Ltel. I2.s*. (u/. 

I'lie te*rm “ tilm lubrication ” eil b’canng surfaces implies tlie maintt'naiice of 
a I'ontimieius iilm ol lubrie'.ant betwe'en the* surface*s in <}uestion, which arc thus 
ek*finitelv pie*se‘rveel from mutual contact krom the* point of vuew <jf reduction ol 
be>th Inction and we*ai it is highly de‘sirablc that tins conditie:)!! should be fulfilled in 
<dl machinery , and a graelually incre'asing sense eii its impeirtanct* is tc) be noted 
in modern bearing d(‘sign The foundatiems of the subje^ct w ere* laid by certain 
ob.se'rvations made in by Ikianchamp 1 ow'^ers, k'ading te,) a general theoretical 
treatment by Osborne Reynolds in iSS(>. 

kho essential observation was to the ellect that, when proper measures were 
taken to supply unlimiteil oil m the right places, the lubricant at the bearing 
surface of an ordinary journal was .sustaining a heavy hydrostatic pressure. This 
pressure, which was measured by the simple device ol boring a hole right through 
the bearing to the journal at any desired spot and inserting a pressure-gauge, was 
found to vary from spot to spot, falling to atmospheric value all round the edges , 
but when the various local values were integrated over the wliole area, the sum 
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was found to be almost exactly equal to the total load on tfie bearing. If wa.s 
therefore evident that the entire pressure was in fact being borne by the ofl-mni, 
no direct metallic contact occurring between bearing and journ^il] and it was 
further observed that, when this desirable state of affairs was set up; the frictional 
resistance fell to a small fraction of its (variable) value under the normal conditions 
of limited oil-supply by syphon or pad. 

The subsequent mathematical investigation by Reynolds, in which it was assumed 
that the ordinary conditions of viscous flow were applicable to the oil-film in th(‘ 
bearing, has been greatly extended in subsequent years, but until now no text 
book has appeared to collect and criticize the results. Mr. Boswall, by assembling 
his own researches and those of others in this field, ha.s pcudornied a notable servire 
to all those interested in the subject of lubrication. \ 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, May 27. .Architects, Koval Institute of firitish. 
Conduit Street, W. Mr. H IVrcv .Ad.ims, " KukIisIi 
ospital I’latining.” 

Geoijraphiral Society, fit the Aeohau Hall, New Bond 
Street, W. 8.30 p 111 Mi L. j. Kobhins, A Joiiincy 
in Central Siam ” 

Surveyors' Institution at 12 Gic.il (Koriie Strict 
Westminster, S.W. 5 p.m. Annual Ccueral Meeting 
University of London, at King’s (‘<»IIege, Strand, W.C 
,30 p.ui. Rev. (t, Gallowav, " Hohgiori and ih< 
‘ranscendent.” (Lecture !) 

.At the London School of I'cononnes, Houghton 
Street , W .C , 5 . 30 p.m. “ Sora Mo< lern J 'hilosophies 
of History.” IV). Li Dr. A B Pollard, 

” History and Philos<->i)hers.” 

Victoria Institute, at the Cetitr.il Hall, Westimiistcr, 
S.W. 4,30 p.m Sir W M Minders Petiic, 
'* Materiahzafj(»n of Old Te.stamout History.” 

Tuesday, May 28. .Anthropolomcal Institute, 52, Upper 
Bedford Place,, W.C. 8.30 p ni. Mrs. M. ilaslutk, 
” Turkhsli Games.” 

Statistical Society, at the Royal Sonetv of Arts, A<lelphi, 
W.C. 5.15 p.m. Mr. A. J.oveday, ‘‘The Measurement 
of Tariff I evels.” 

Uiiiversitv of London, at Birkbeck lollege. Bream's 
Buildings, E.C, 5.30 p.m. Prof Sten de Geer. 
” Swt‘den and the IVcirth < t liuropr ” (Lecture IJ). 

At King's College, Strand, W.C. 5.30 p.iu. Prof 
.Analhon Aall, “The HeDenistk Element in Chns- 
tianilv.” (Lecture HI). 

5.30 p.m. Sir Bernard Pares, *' ( onternporary Russia.” 
(Lecture V). 

At the London School of Ecouomics, Houghton Street, 
W.C, 5 p.m. Prof, Luigi Einaudi, ” Ta-xation.” 
3 Lw til re I), 

At Universitv College, Gower Street, W.C. 5.50 p.m 
Prof. A. Brachet, ” ExptTimental Embryology." 
(Lecture T). * 

5.30 p.m, Mr. Robin Flower, ” Life, History and 
Folklore of a Kerry Island ” (Lecture II). 

Zooloiical Society, Regents l^ark, N.W. Scientific 
Bu5inPi.s Meeting, 5,30 p.m. 

Wednesday, May 29.. Eugenics Society, at Burlington 
Housii, W. 8,30 p.m. Mr. E. B. Ford, ” Recent Work 
on the Physiology of Genetics and its Hearing on 
Human I*robleras.” 

Geological Society, Burlington House, W. 5.30 p.m. 
Universitv of London, at King's College, Strand, W.C. 

5.30 p.m. Rev. G, Galloway, ” Religion and the 
Transcer^dent,” (Ixcture II). 


5.30 p.m l oloiM’l (. N I' Proail, '■ Modern ^Va^'• 
with .Ancient 'PasKs ; ,i Stiuly of Mechanisation.” 

At the Diiiilon S( bool of ivnniouiKS, Houghton Stieci, 
W.t . 5 pill I’rot l.uigi Einauilt, ‘"la.xation ” 

(U'ctiife II). 

5 I'ui. Dt Hubctl Hall, "'I he Nature. Value and 
L'i- - "I I'.ii li^h Jndid.il KlkiiiIs a'' Si urre*; 0! 
i'.i (lU'iuiii and Sni lal Inlunuation ” (lecture V) 

\t rni\(l'lt\ I oll'-g(\ (iiiw*’i Siteel, W .( . 5 30 p.m 
Plot \ Prachef, ” I'.Mieiuuenlal lirubljoiogv ” 
(Lecture J I) 

5.30 I'm Prof I’-. D WieiMua, ” The I’syeholngx 
J>menii.T ” (fa'iturel) 

lnuRsi>\3. May v>- ’brtli ( ontrul and Ua' lal lYogicss, 
Souetx foi, .it I'.hsc'. IfaJI, Kssex Slieet, \V ( 8pm 
l.>i Mathei riiotiison, ” Stenh/ation of tlie Unht.” 
Chadwick I’lililu Leetun>, at thef'hclsea Phvsie, Garden. 
Ssvan W alk,S \\ , 3pm \Ii, If V. I'avlor, " Supplif.-^ 
from till Vegetable Khigdoin and ihe Pnbhe Health ” 
Cliemii al .Soui tv, at Ihi Imdilutlon ot Meehatucal 
Kngiueir', .Sturev's (.ale, Westmiioter. S 

3.30 pm. I’lot. \\'. It I'lrl.in, F.K.S., ” 'I'lie Eai]\ 
llistorv of the Synthe-'is <>1 Closed ('arboii Chains ” 

^ fPedler i ei lure)’ 

rnneiMiv ni Londnii, at Hirkhcek (.oliege, Bream <■ 
Buildings, l'..t . 3.30 p.m. Pnif. Sten do (ieer, 

” Swed'M) and the North of hiirupe ” (Lecture ill) 

At King’s tidlege, Strand, W.C ^.^o p.m. Ifor L 
Evans,” .Agrarian KefurniuithcDaimbiauComitrifs ’ 
(Lei'ture Vi. 

330 p.m Prof. P Karrer. ” Organ u (.hemistrv 
(U'ctiire 1). 

At the laiinlnn School of Ktemoimcs, Houghton Street. 
VVX. >5 |i m Prof, A. .Aall, ” The Psychology cd tin 
Individual and of the Mas.s ” (Lecture 1). 

At St. Thomas’s Hospit.i!, Albert Ivmbankment, S.h 
5 p in. Prof. S. J. CowtII, ” Dietcties ” (l.ecture V) 
At University College, Giwei Street, W.i’. 5.30 p.m 
Prof. L. D. Wiersma, ” The ISi’chology of Dementia ” 
(Lecture 11 ) 

Friday, Mav 31 , . Universitv of London, at King’s College. 
Strand, W.C, 5.^0 p.m. Kcv. G, Galloway,” Religion 
and the Transiendent." (Lecture 111). 

5.30 p ni Dr. Otakar Odlozilik, ” Good King 
Wenceslas . an Historical Sketch,” 

At the London School of Kroiiomics, Houghton Street, 
W.C. 5 p.m. Prof. A. Aall, ” The Psychology ot the 
Individual and of the Mass.” (Lecture II), 

At University College, Gower Street, W\C. 5.30 p m 
Prof. A. Brachet, ” Experiuu'ulal Embryologv ’ 
(Lecture III), 

s. 30 p.m. A I.«cturc on the Recent Discoveries ol the 
British School of Archeology in Egypt at Beth-peloth 
Palestine, by I’rof. Sir Flinders Petrie. 
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NOTICE. 


COUNCIL. 

A meeting of the Council was lieki on Monday, May ijth. Present 
Sir (rcorge Sutton, Bt., in the ( hair ; Sir Charles H. Armstrong ; Lord Askwith, 
K.C.B., K.C., D.C.L. ; Sir Charles Stuart Bayley, (i.C.T.E., K.C.S.I. ; Captain 
Sir Arthur Clarke, K.B.K. ; Mr. Peter MacIntyre Evans. M.A., LL.D. ; Sir 
Rdward (iait, K.C.S.L, C.I.JL ; Rear-Admiral James de Courcy Hamilton, 
M.V.O. ; Sir Herbert Jackson, K.B.E., F.R.S. ; Major Sir Humphrey Leggett. 
R.E., I).S.(J. ; Sir Philip Magnus, Bt. ; Sir Reginald A. Mant, K.C.LE., C.S.I. ; 
Mr, Alan A. Campbell Swinton, F.R.S. ; Mr. Carmichael Thomas ; Professor 
John Millar Thomson, LL.T)., F.R.S. ; Sir Frank Warner, K.B.E., and Sir 
Alfred Yarrow, Bt., F.R.S., with Mr, (i. K. Menzies, M.A. (Secretary), and Mr. 
W. Perry, B.A. (Assistant-Secretary). 

The following candidates were duly elected Fellows of the Society:-- 

Aisbetf, John Carnegie, Melbourne, Australia. 

Batt, Edwin G., I^ondon. 

Brown, Harold Cieorge, A.M.I.E.E., J5akewell, Derbyshire. 

Butler, Alan Samuel, London. 

Byard, Miss Betty A. M,, L.L.A.. London. 

('hild, Nicholas Gilbert Louis, B.A., Aston Tirrold, Berks 
( humley, Alick, Hove, Sussex. 

T Davies, James I'., Sutton Coldheld. 
de Kazarine, Serge, London. 

1 >ixon, Charles William, Grimsby. 

Duff, Alderman James A., J.P.. Belfast, 
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Duff, Reginald James, J.P., Bombay, India. 

Elton, Charles John, Merstham, Surrey. 

Erulkar, David S., London. 

Fothergill, John Rowland, Thame, Oxon. 

Gardiner. Sir Frederick C., K.B.E.. IX.D., D.L.. J.P., Glasgow. 

Hall, Ernest Byfield, Market Drayton. Salop. 

Heide, Henry Conrad, London. 

Hirachand, Walchand, Bombay, India. 

HoUick, Thomas Drake, Sheering, Essex, 

Hooper, C^ecil H., Wye, Kent. 

Hooper, Professor William James, Battle Creek, Michigan, U.S.A. 

Hudson, Arthur William, London. 

Hughes, Walter Martin, J.P., Bilston, Stafls. 

Iliffe, William Coker, London. 

Insull, Martin J., Chicago, 111., U.S.A. 

Jamieson, William, Powell River, British Columbia. 

Kapur, Diwan Ram Chand, Benares City, India. 

Neate, Ray ner Maurice, M.A., LL.M., London. 

Nicol, E, W. L., Assoc.T.C'.E., A.M.T.E.K., London. 

Nicoll, Miss Bertha, London. 

Parker, George Vernon. Reading, Berks. 

Perera, Wilmot A., Horana, Ceylon. 

Prosser, William Richard, Bangalore, India. 

Rajamannar, T., Madras, India. 

Reid, David, Coatbridge. 

Rolls, Colin, London. 

Somerville, William Lyoii, A.R.C.A., Toronlo, Canada. 

Stewart, Andrew, Angus. Bengal, India. 

Telford, John Charles, O.B.E., M.Inst.C.E., Pedmore, Worcs 
Umney, Ernest Albert, London. 

The question of the award of the Society’s Albert Medal for 1929 was further 
considered, and names were selected for submission to H.R.H. the President 
The preparation of the balloting list for the new Council was completed. 
Sir Philip Magnus was re-elected Chairman of the Examinations Committee 
ft was reported that the number of entries for the May examinations was 
an increase of 1,820 as compared with the total for 1928. 

It was reported that the conditions of sale of West Wycombe had been duly 
signed on behalf of the Council by Sir George Sutton, Chairman of the Council, 
and Mr. P. Morley Horder, Chairman of the Executive Committee of the Fund 
for the Preservation of Ancient Cottages, and that one-quarter of the purchase 
price had been paid. 

The thanks of the Council were accorded to Mr. James H. Hyde for a furthei 
contribution of £500 to the Fund for the Preservation of Ancient Cottages. 
Mr. Hyde has now contributed £2,025 to the Fund. 

A committee was appointed for the purpose of adjudicating the award of the 
Society’s silver medals for papers read during the session 1928-29. 

The arrangements for the next session, 1929-30, were considered. 

A quantity of financial and formal business was transacted. 
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DOMINIONS AND COLONIES SECTION. 

Tuesday, 26th March, 1929. 

PiiOFESSOK J. (t. Lawn, C.B.E., A.R.S.M. (Vice-President of the Institution 
of Mining and Metallurgy), in the Chair. 

Tm: ('haikman said it gave him the greatest }>leasur(‘ to preside, tirslly hecaiisi^ 
the lecture was by liis old friend Mr. Warington Smyth, and secondly tarause it was 
under the au.spices ol the Royal Society of Arts. Mr. Warington Smytli had a 
heritage of mining knowledge his fatlier, as tliose of the older generation oi mining 
(‘Ugineers would remernlier, Jiad lanm the Proiessor of Mining at the Royal School 
ot Mines from its mcejition for a very long period. M* Warington Smyth himselt 
had been associated witli miningdunng his prolessional lift* Although not a jirofess- 
lonal mining engiin-er hi' had bei'n Secretary ot Mini's both in Siam and for some 25 
years in South Africa and therefore he knew a great deal about the snbjei t. The 
association with the Royal Society of Arts was ratlier more remote. He (the 
t'ha.irman) had not had the pleasure of studying under Sir Warington Smyth, be- 
cause Sir Warington had died while he was a student, but Sir W'arington’s siicci'ssoi 
liad liecn Sir ('lement le Neve I'oster. whose lather, Mr. Peter le Neve luister, had 
worked for many years as Secretary of llie J<.oyal Society ol Arts, doing so much to 
huild it up and to put it into that position for useful work which it occupied to- 
day Thgrefore, m regard to both tliose connections, he was very glad to be present. 

The following lecture was then delivered : 

THE BASE MICTAL AND MINERAL RKSOURCES Ob' SOUTH 

AFRICA. 

H. Warington Smyth, C.M.fL, M.A., P.(LS., 
late Secretary foi Mines and Industries for the Union of South Africa. 

The following notes liave been compiled with a \'iew to bringing into concise 
form a summary for the special bmielit of those who may be visiting South 
.\frica with the British Association during the present year. 

The mineral laws of the Union make a clear distinction between firecious 
metals (whicli include gold, silver and platinum), diamonds, which are legislated 
for separately, and other so called “ base ” metals and minerals. 

In regard to precious metals, the legislature in all the* Provinces (with 
certain exceptions in Natal), has reserved special rights to the Crown which 
strictly limit the rights of the owner of the land, who otherwise holds the 
mineral rights, and gives the State a very large interest in the production. 
With these minerals and with diamonds 1 am not dealing in this paper . 

In regard to diamonds, again, a whole series of enactments has been passed, 
both by the separate Provinces and the Union reserving rights to the Crown and 
to the public against the owner of the land and of the mineral rights and also 
providing special regulations with regard to the diamond trade. 
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As regards, however, the remaining groups of metals and minerals, the rights 
of the owner who holds the mineral rights have been left intact, and, except 
where there may be a special reservation, the owner is entitled to deal with his 
minerals as he thinks fit. He may alienate them or he may work them, subject 
of course, to the usual Government Regulations with regard to safety of under- 
ground w(^rking, etc. 

A great deal has been written about the base metals and minerals of the 
Union of South Africa. The number of sources of information dealing with this 
subject mak(‘S it somewhat difficult fi^r the ordinary person to find at once all 
the information he wants with regard to the “ every day ” minerals of the union, 
and the object of this paper is to as.sist the enquirer in finding the sources Uroin 
which information can be obtained and to summarize existing data. The whole 
subject is dealt with at greater length in the Union Government’s \ ear 
Books, Geological Survey Reports, the Mines Dei)artment’s Reports, and 
the pages of the Journal of Industries, in admirable papers written by my ohl 
colleagues, Rogers, Kynaston.Du Toit. Mellor, Hall. Wagner, of the Geological 
Survey, and, on the technical inspection ol mines side, Swinburne, dTevor, 
Fergusson, Steart, Vaughan, Hu; ton, Jourdan, Bottomley, and 1 must not 
omit to mention my old friend Kotze, the late Government Mining ICngineer. 
No country, 1 venture to say, has ever had a finer body oi scientific and 
technical men in its employ. 1 should refer the inquirer to thc‘ very ex('elli‘nt 
Bibliography given in pp. 203-212 of the Cha})ter by Major Tudor rn‘vor, 
A.R.S.M., late Inspector of Mines, South Africa, on the Mineral Wealth of th(‘ 
Union in a publication of the Department <jf Mines and Industries entitled 
'‘Industrial Development in South Africa,” published by the (government 
Printing Works. The Chapter in question p)rovides the best summary to be had 
on the minerals of the country. 

TABl .K I.* COAT. PRO! )U CTIQy— -UNION OF S( H 

Orange 


Year. 

Transvaal. 

('-APE. 

Free State 

N s tal. 

Union of Soimi Africa. 


Tons Sold. 

Tons Sold. 

Tons Sold. 

Tons Sold. 

Tons Sold. 

Value at 
Pit’s Mouth. 

1915 

5,202,805 

46,850 

727»533 

2,304,116 

8,281.324 

2,142,479 

1916 

6,136,913 

4 C 752 

762.576 

3,066,261 

10,007,502 

2,739.665 

1917 

6.641,229 

8,300 

«43.o93 

2,890,296 

10,382,920 

3.275.608 

191S 

6,43^.961 

4.t»54 

826,577 

2,607,133 

9,877.325 

3.224.597 

1919 

6,622,313 

4.7.59 

838,059 

2,801,004 

10,266,135 

3,410,244 

i920 

. 7,180,124 

5,700 

9 () 6 ,o 34 

3,32T,6o() 

1 1.473, 46^ 

4,510,665 

1921 

• 6,94 7 > 362 


917.776 

3,525.989 

11,396,905 

5,072,401 

} i ) Z 2 

. 5,380,294 

6.813 

729.113 

3,618,093 

o. 734 . 3 C^ 

3,395.170 

19^3 

. 6,742,289 

6,3.59 

865.496 

4,302,892 

1 1.917,036 

3.713.700 

1924 

. 6,790,689 

3»329 

982.596 

4.713.291 

1 2,491,905 

3.824, 74() 


• 7 ^ 397.395 

3.608 

974.324 

4,622,339 

12,999,666 

3,862.118 

1926 

' 7-593.4^^ 

5.201 

976,245 

5.159.549 

13,734,463 

4,046,620 

1927 

. 7,405,619 

4.436 

1,039.905 

4,852,826 

J 3.302.730 

3,825,664 

192S 

. 7.669.374 

3.059 

1,088,109 

4,641,365 

13.403.907 

3.697.611 


The values at the pit's mouth were as follows .—Transvaal, from 4s. 4d. to 6s. ^ 

Cape. IIS, 4.22d, to 15s. 9.i2d. ; Natal, 6s. 9 5 ^- to los. 7.4id. ; the period of greatest 
cost being from 1919 to 1921. 
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Coal. (Table I.) 

Next to the gold mining and diamond industries of South Africa, the most 
important mineraC production has been, and is likely to be, that of coal. It 
iscertain tint the gold mining industry of theWitwatersraiid could never hav<' 
progressed as it has done, without the cheap and ethcient coal which has been 
jivailable from almost the I'arliest years, to assist the mechanical side of its 
production. To-day, a large proportion (jf the power recjuirements of tlie 
Rand is su]>plied by electric power com])anies, but tlu* very existence of thest' 
('ompani(‘S depends on the* chea}:> coal which is a\'ailable close at hand. 

'I'he coal m<‘asnres lie in what is called th(‘ Middle' Ecca sand stones of the 
Karroo System). The' art‘a is so large* that it is not pe)ssil>le to make an accurate* 
cstunaTe* e)f the* actual r(‘sonre;es e)f the* e'ountrv in coal. good deal e)f we)rk em 
this [)oint has be'en deme by the* Cre*ole)gical Surve\'. and espe*ciallv by my old 
Iriend, Mr W. |. VVybe*rgh. who was my first e hie*! in South Africa undc'r Lorel 
MiineT, anel who has give'ii iniieii time*, abilitv anel industry to the* weirk »)! tracing 
till* line of coal eleposits anel e*stimating the eoal ri*s»>urc(*s of the Uniem under 
the* a’gis of the* (ie-oJeigiend Surve*v 

I'he* first re*al ehse‘e)\'e‘ry of (‘<»al was that rceorele^l ]>v Dunn anel North in 1S7S, 
in tile* Stormberg b(*ds of the* ( ape* ProviiK e (then ('ape* ('ol»)ny). A se'Cenubrate 

< oal has been ])roduced from this ar<*a ten* some years, but at a high re)St ; and, 
unfortunately, no \'aluable‘ coal of de*ce*nt ejualitv or e‘\tent has (*ve*r be‘e*n 
rli>(’ove*re*el in the* ( a]i(* Pro\’ince. nor, I fear, is likely to be h>unel 

< OM I\ NaT\1 

Natal, spe*aking generally, is be*tter known te)r its coal tliaii any other Prewince* 
owing to the fact that the* e‘oa]fu‘ld is situated within a mode'rate haulage 
<listance of the Port of Natal, and that a e'onside*rable* (*xport and Ininker traele 
has grown u}) at tfiat Peirt, wlue'li lias maele* Durban one (»t the inipe>rtant 
harbenirs of call in the* sonthe*ni hemisphere. 

Natal collierie's are sitnate*d in the are*as e)f Kli]) Rive*!', Dnnele'c*, Ne*wca.stle*, 
l'tre.‘cht, J^auijnedersbnrg anel \'rylieiel, ove*i an area eif some 2 .o(K) sejnare miles. 
TheTe* are 2C) producing collieries all sitnat(*d within an a\'e*rag(* distance eif 
about 240 miles of the l^ort of Durban. 

< oal has also been lound in Zululanel. but it is apparently of a rathe*!* dirty 
and anthracitie* characte’r. IbirtheT elise'overie's, however, may take plare* in 
this district. 

hrom time to time;, epiestions have* been raiseei as re'garels the e]uality of ce*rtain 
Natal ('e)als e*xporte*el or biinkeTed, anel in ie)2,^ a ( eunmission was app()inte*d 
hy the Geivernment eif Mauritius te) make* enquirie^s ivgarding certain supplies 
of coal to the Mauritius Railway allcge*el to be fremi Natal, upon the character 
of which unfavourable comments had been made. 

fjcnercilly speaking. Natal ex>als are of gooel equality anel the folleiwiiig arc 
analys(*s eif typical Natal coals : — 
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Analyses of Natal Coals.* 


Calorific 




Volatile 

Fixed 


, Value as 


Name of Colliery, 

Moisture 

Matter. 

Carbon. 

Ash. 

per Mahler 
Bomb Process. 

Sulphur 

Dundee Coal Company 

(Burnside) 

... 0.56 

^3.74 

()8 . 40 

7.30 

15.05 

1.48 

Natal Navigation ... 

... 0.90 

21.78 

69.91 

7.41 

14 to 15. 15 

1.^0 

Durban Navigation 

... T . 40 

30.40 

.58.50 

9.70 

13.80 

0.94 

Northern Navigation 

2.00 

25-30 

64.50 

8.20 

14 to 14. 50 

0 . 83 

Holbanc 

... 1.50 

19.30 

68.30 

10.90 

13.84 

0 . 96 

Enyati 

1.70 

22.20 

67 . 80 

8.30 

14.40 

0.84 

Tendega 

... 1,20 

21.70 

69.10 

8.00 

14.23 

0.75 

Wallsend ... 

... 1.25 

20,75 

66 . (>o 

11.40 

13.84 



* Report of Coal Commission, 

1921. 


T 


My Department took steps to clear the character of the Natal coal by refel^ring 
the matter to the Natal Coal Owners’ Societ3^ and to the Technical OfBcei\s of 
the Department. The result was that it was found that in 1920/21, the time 
when the coal was exported, there was an abnormal demand combined with a 
truck shortage on the railways, and the dealer took the coal without stipulation 
as to quality, of a class not usually supplied for shipment, but which is usually 
used for household purposes. 

It is, one would think, fairly apparent that, wherever you may try the 
experiment, to purchase household coal, and then sell it for raising steam on 
sea-going ships, is a sure way of causing disappciintment and even som(' 
unnecessary bad language in the Merchant Marine*. It must be a trifle unfair 
and very misleading to attempt to judge the standard of production of any 
coal-field by such a method. 

As the analysis shows. Natal coal, while admittedly not equal to the bt^st 
Welsh, is comparable with English North country coals having a calorific value 
from 13.80 to 15.15. It is used regularly by sucli steamship lines as the White 
Star, Blue h'unnel, P. and ()., and Union Castle, and the general opinion at sea 
is that it is a good steaming coal. 

The stress of competition has long compelled Natal Collieries to exercise the 
greatest care in sorting and screening, and the Union Government has lately 
passed an Act under which no coal can be exported or sold unless accompanied 
by a certificate guaranteeing the grade of the coal, which is fixed by a Grading 
Committee on which a representative of the Government Department of Mines 
sits, or is Chairman. 

Tugures of production are given in Table I. 

Natal Collieries, as a rule, have a considerable amount of gas, and in the 
history of the coalfield some very serious explosions have occurred from time 
to time. The fact that the seams are known to be fiery and that fire is a constant 
source of anxiety has induced a careful system of working both by managements 
and men, and experienced colliers, generally from England, arc employed in 
every mine as supervisors of the native and Indian labour force. 
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The coalfield is intersected by a number of basaltic dykes which have 
imprisoned the gas in a series of large gastight compartments, so to speak, and 
the overlaying of the seams, in some cases, by sheets of a similar character, has 
prevented the escape upwards of tlic gas, and has rendered the working of these 
seams much more difficult and troublesome than those of the Transvaal where 
similar conditions do not exist. 

Stone dusting is carried on at some of the more imp(^rtant collieries, and 
the dust is constantly sampled to assist in the detection of danger. The collieries 
which may be specially mentioned are Durban Navigation, Natal Cambrian, 
Natal Navigation, South African Colliery and Burnsid(‘ The accident at the 
latter mine in 1922, when 20 persons lost iheir lives, was believed to have been 
cau.sed by a native opening his safety lamp. KJectric lamps are now being 
installed at many collieries, and they give a far better light, of course, than the 
old oil burning safety lamp, and cnalde better examination of the working 
places to be mad(\ The (;ld-fashioned lamp, however, still has to be carried for 
gas testing purposes, and it remains probably th(i best pftactical indicator of 
danger in the hands of the experienced. 

Electric coal cuttc'i s are coming mon' and im)re into lavour and are successful 
in increasing the output wliere there is a good roof. The pillar and stall system 
oi working is giving ])lac(‘ to th(* hmg wall system in many collieries. 

1'he length of tlie travelling ways is extending year by year, and causing 
a distinct problem to manageint‘iits. A three mile trip underground with a low 
roof cannot increase efficiency of shifts undi.Tground, and mechanical haulage 
must be more and more resorted to 

The class of labour einjdcjyed is, to a large extent, from the Indian coolie 
population, with a certain numlxir of Kaffir boys ; the latter arc generally of 
; a Stronger physicpie than the former, but the Indians are more intelligent and 
i can earn better pay. The number (ffi whites omploycKl in these mines is consider- 
1 ably less in proportion to coloured men than is the case in the gold and metalli- 
ferous mines, and there has been a tendency to criticise the value of the industry 
! to South Africa on this ground, and to complain that it is merely wasting one 
of South Africa’s most valuable assets by exporting it Such notions take, of 
|c()urse, a very short view of the value of an industry to a country. 

That there has been waste both in the mining and the method of utilising 

I coal in the past is undoubtedly true. The two seams which exist close together 
in a great part of the Natal coalfield near Hattingspruit and Dannhauser, have 
doubt been worked wastefully, but there have been great difficulties to 
^vercome in operating with the two thicknesses of coal so close together, and in 
vaste in the utilisation of coal the whole world is the culprit. 

The two seams are known as the Top and Bott<^m in the Hattingspruit district, 
^d the Alfred and Gus in the Vryheid area. Both scams and the parting vary 
thickness, the latter being at times as much as 40 feet. 

A typical section through these seams gives : — top seam 3ft. bins. ; sandstone 
id shale parting 2 to 4 ft. ; bottom seam, 4ft. bin. 


I 
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While many of the collieries are so placed that they can be worked by adit 
in the hillside, these in the Hattingspruit district are worked by shafts, but do 
not exceed 700 feet in depth anywhere. 

In working these seams, failure to leave large pillars to separate the mine 
into panels, and the leaving of the upper scam have resulted in heavy falls and 
gob fires, which have caused the direct loss of large areas of coal. Managements 
liave reeilisod the danger and the loss iiiv^olved, and at some mines tht‘ dihi 
culties are being met effectively,^ lis at the Durban Navigaticai. It would/ take 
too long to recount tlu‘ methods adopted, which arc* chiefly int<^resting t(i coal 
mining men. \ 

Natal is already doing something to clear itselt of the rellection that it is pnlv 
<‘\porting ruthlessly on(‘ of the countrv’s assets. In 1922, the* Dutulfn* Coal 
Company coiujileted the erection of a very up-to-date plant hu* dealing witii 
byc'-prodiicts of the coal at W'aschbank. The works can produce 700 tons ol 
coke weekly, 25 tons c)f tar, <S tons of sulphate* of ammonia, and small ([uantitii*', 
of creosote and naphthalene. Tliere is now a .steady output Irom this an<lothei 
similar jdants in tlie Uni<ai. 

Coal in thl Transvaal. 

In the Transvaal, coal was hr^t systemali('ally ojh'IunI uj) near Boksbuig in 
1887, and it was this find in close proximity to the Rand which first liiTl out 
th(‘ hope of ])eing able to work the Rand beds on a large scale. Thus, on the 
East Rand there has lieen the remarkabh^ .spiT.tarde of an ar(*a r>l ground 
proclaimed under the (iold Law for gold, producing coal fnmi the .same portic^n 
of land, the gold being worked under the (Tf)ld Law and subject to the (uwerii- 
ment’s administrative control under that Act, while the coal is tiie luoperty ol 
the owner of the farm and worked by him under his ordinary ba.se- mineral 
rights. 

Coal in the Transvaal is f<.mnd in four fli^linct geograj)hicaI districts and 
probably very extensive. 

{a) The present production comes from the High Veldt in the neighbourhood 
of Witbank. roughly in the area between the l^astern escarpment of the High 
Veldt and the Natal and Delagoa Bay main lines of railway, an area of some 5(»o 
square miles. 

{h) The Bushveld area north of l^retoria. Th(‘ c<xil Pleasures hen* are ot 
considerable thickness but the cf)al is probably not of very good quality. 

(r) Tlie Lemombo area along the Eastern border of the Transvaal in the low 
country. I'his coal appears to be a gocKl average quality, but somewliuf 
anthracitic and is probably much broken by the neighbouring igneous rocks. 

id) The Limpopo area in the Northern Transvaal near .the Messina CopD‘^ 
Mine*. This is a poor grade coal so far as opened up by the Copper Company foi 
its own purposes, but the coal measures are probably extensive, and in such 
larg(* area, there may be seams of better quality discovered in the future. 
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(6’) The North Waterberg area which is really an extension westwards of {d) 
linipopo area, which has been mentioned. Here the coal has been found in 
very thick seams at a very small depth, there being four seams above I3r) feet 
of 5, 7, 10 and 6 feet thickness, another of 22 feet at a depth of 300 feet, 
and at 330 feet another seam of 13 feet thickness. 'fhe lower seams are of 
ordinary local ([uality and quite up to the Transvaal quality, while the upper 
onc's are v<TV bituminous and of good coking quality, a fact which may be of 
great importance in the future. 

As mentioned above, however, it is only in district {a) High Veldt, that the 
greater part of the Transvaal coal is being produced to-day and the hdlowing 
table gives analyses of these coals : — 

Analysi-.s oi' Transvaal Coals.* 


Ncinu' (»t C'olhorw 

Aloislitrc. 

Volatile 

Matter. 

Fi-xed 

Carbon. 

A«h. 

( alorilic 
value as 
per Mahler 
Bomb ProLCS.s 

Sulphur. 


.. 5.2H 

17. J7 

50.00 


0.03 

1.14 

l>(lk‘vuc 

• • J • 7.S 

-SI -47 

•5J.4() 

12. ^» 


T .3t) 


■ • - • 7.*^ 

30. \2 

. S7 

I s -oo 

12 

1 .00 


. . 4 . 30 

24. 50 

52 .00 

1 7 • 

. 30 

1 . 30 

MidUflUurj’ SlcLuii 

.. 0.0.4 


< >0 . 0 ^ 

11.02 

1 3 . OO 

1 • .CS 

( )U^U‘S 

.. 3. JO 



1 ^3o 

12.37 

i.=)l 

'Pr.uisx a«'il nnd 1 L5 

i> 1.3S 

J.'.pS 

30.4^’ 


12.50 

r . 20 

Witb.ink 

. . . 0 . <)4 

J7.04 



13 .OT 

1 .24 


* Keport of Coal ('oniinissioii. iuji. 

This Higli Veld area in the neighbourhood of Witbank .snp}>lies 1]j(‘ givater 
portion nf the coal used for ordinary purpo.ses in th(‘ 1 lansx aai, e g., by power 
companies, railways, mines ami works, and it supplii's tlu' vv^hole of the bunker 
<‘xport trade ol Delagoa Ba> Although not equal to tlie quality of mucli of 
the Natal coal, the Transvaal coal has found its way into th(‘ Indian and eastern 
marktd's, and during the W'ar it secured a footing in places wlitae it has not 
hitluTto been known. The bunker trade has often been adversely atf(‘('led by 
the I'^ck of e(|uipment at the Portuguese port ol Loureuvo Marqmxs, but a more 
(‘uliglitened ])olicy now prevails and it maybe accejUc'd that the exjwt tia<le 
of the Transvaal will lexpaiid ratlier than diminish. J he .seams in this portion of 
tlie ITaiisvaal are vaTV shallow, and hre-dainp is a very rare occiuKiice owing 
to tlu‘ shallow dt'pth of the; seams. In some respects these .seams are almost too 
near the surface, and considerable subsidenci^ takes j)lace in iiKUiX' c ases as soon 
as the last oi the coal is drawn. Dr. Mellor, formerly ot the Ci(M)]ogical Suivey, 
wrote an exhaustiv(‘ account of these occurrences, to wliieh the enquirer may 
be referred. 

A.s figures show, the Transvaal coalfield, with its natural off-shoot in the 
Northern Free State just over the Vaal River, is at present and is likely to 
remain the most important coal producing area of the Union, and the recently 
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discovered extensions northward appear to make the supplies of this mineral 
almost inexhaustible. Recent experiments go to show that several of the 
Transvaal coals are likely to produce a satisfactory coke, a most important 
consideration in reviewing the future of the coal industry in that province. 

Oil Shale and Tokbanite, 

Considerable attention has been paid in the past tew years to the occur- 
rence of oil shale and torbanite, in which tlie Union appears to be rich, 
although iK)ne of them have been worked Si^veral coal seams also appear 
to give very liigh distillates such as nitrogen. 

These shales hav(‘ been shewn to exist over large an .is in the Ermelo and 
Wakkerstrooiu districts of the Transvaal as wt h as at Impendhle in Natal 
Results of laboratory distillation tests an' given in Major Trevor’s pajier 
” Mineral Wealth of the Union,” and several ('oinpaiiies have also made 
exhaustive investigation as to extent, working u'sts, and valiU'S of these shales. 

As supplies of natural liquid oils decline, with the increasing demand for oil 
for all purposes throughout the world, no doubt these sliales will ultimately 
prove remunerative' to work. 
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Copper. (Table 11.) 

Next in importance to coal come the minerals, copper and tin. The iron ores 
and the development of a .steel industry have already been dealt with in a recent 
paper read' before the Royal Society of Arts, by Dr. Van der Byl, who was 
chairman of the Electricity Commission of the Union, and is at present connected 
'With the Government scheme for the building up of a steel industry. With 
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regard to the prospects of this scheme and the possible markets for its output, 

I wiU, therefore say nothing now. 

The most famous of the South African copper mines have been those of 
Namaqualand, where the Cape Copper Company and the Namaqua Copper 
Company produced copper with great regularity from about 1864 and 1887 
respectively, up to 1918, when the price of copper fell heavily after the war. 

The former Company’s mines at O’okiep and Nababeep, and the latter’s at 
Tweefontein and Concordia have returned enormous profits over this period. 
The Cape Copper Company returned some £4,500,000 to its shareholders, while 
the Namaqua Company has distributed over 400 per cent, in dividends before 
the war. A visit to these mines is well wortli making. Situated on the central 
range of Namaqualand, 60 to 80 miles inland from the Western coastline, they 
( an be a))proached from the somewhat precarious roadstead euphemistically 
called Port Nolloth, or by car from Cape Town — usually a two days' journey 
over rough country. By cither route a very arid country has to be crossed, the 
rainfall being alxjut the lowest in the ITnion — 2 inches at Port Nolloth -though 
a little more akwig the Central Hill range in which the copper mines are situated. 
Sea fog due to the cold atitarctic current up this coast is about the only form of 
moisture on which the scanty scrub subsists. Occasionally a Northwest winter 
gale penetrates into the Namaqua range and gives a day or two's welcome 
downpour, and within tw(i or three days the whole wilderness springs into a 
magic carpet of wild fk^wers, which covers it between the huge rock outcrops 
with incredible patches of yellow, purple, red and blue. 

But with its peculiar charm few districts offer such poor facilities for mining ; 
there is no timber, little water, and labour is scarce ; and a tribute must be paid 
to the enterprise and persistence of the two companies 1 have mentioned. It 
was the Cax)e Coj>per Company which built the narrow gauge railway to Port 
Nolloth which has hauled up vast tonnages of machinery, fuel and stores, and 
brought down the ore for shipment. Here again at Port Nolloth, everything 
had to be handled by lighters towed out through the entrance in the reef to 
ships lying in the roadstead, shrouded four days out of five in dense fog and 
pitching and rolling to the heavy swell wdiich toWs up almost incessantly out of 
vast spaces of the South Atlantic, 

The country rock in which the Namaqualand deposits occur is massive 
gneiss. The ore occurs in dykes of various intrusive rocks, mica-diorite at 
Ookiep, hypersthenite at Nababeep mine, and norite at Tweefontein— all of 
which tend to run into the gneiss and make the task of following the ore-body 
one of considerable difficulty, to which, however, the sharp eyes of the Cape 
boys are quite equal. 

I'he ore occurred in a series of lenticular bodies in the gneiss, oval shaped 
and disappearing in depth into thin leaders, which again opened out into further 
ore masses ; but each one smaller than the last, until the deepest became httle 
larger than an office table. The whole character of deposit was laid bare in the 
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workings of the great O'okiep mine, where the vast stope cavities of the upper ore 
bodies gave place in depth to smaller and ever smaller excavations, until at last 
in the bottom scarcely a trickle of bornite could be seen. It would seem as if 
the ore deposition took place in increasing richness as it rose towards the surface 
and superincumbent pressures became less. The paying zones have practically 
cut out at 600 feet in O'okiep and Nababeep, although at Iwcefontein ore has 
been extracted down to just under the i,o()uft. level. The stupes in the O okiop 
mine are 70 to 80 feet across and as high as 120 feet, and when lighted up by 
men working far u]) their sides, form a magnificent underground spectacle, 
comparable with the great stopes in the old Great Laxey mine in the lile 
of Man, and with those in the old Dolcoath in ('ornvvall, and with tlie 
Sheba in the Barberton district. 

Many prospectors hojd that a rich outcrop iiecTssanly means good ot better 
ore at lower depths, their slogan being “ it must have conu* from down below, 
so there must be more if you .sink to it.” a line of argument which has proved 
VQry fallacious in the cast' of many ptomising outcro])S of gold-hearing (piartz 
reefs in the Transvaal and elsewhere. 

Considerable tonnages of lower grade ores still remain to he worked, though 
the pristine glory i^ departed. Modern smelting ])lants have now been eret'ted 
at all these mines with, as the figures .show, a n'snlting increast' in the {u'rcentage 
of ore. expoited. Development in Namatpialand to-dav dept nds rather on the 
recent rit'h alluvial diamond finds in the coast belt and toward tin* Orange RiviT 
Mouth. That strange mountain mass ol tin* Kitditersvt'ld still tails to the 
adventurous and may yet yield some valuabl' copptT ores 

The other famous copper mine of the rnion is the M('ssina in the XorthfTU 
Transvaal close to that other great river, the Lnujiopo. Very difU'n'nt are tlu‘ 
S(‘enic and meteorological (‘ondilions there. A vast gras.sy t)Jain slopes m^rth- 
ward to the riviT, formerly full of big ganu', malaria and Baobab tret's. Now 
the game is disappearing- ihough a lion may still be met witli when you are not 
expecting one— the malaria is being driwn out l)y the ellorts (»f tlu' managtmient 
under the enlightened adminlstiation of the ^laiiager, Mr. iLuKuy. and the 
Baoliab trees are being exploited by a eommercial coni])any, while' tlie old- 
fashioned waggon transport is now replaced ]>y dirc't't railway eommunieation 
with the South. 

The mine has been dtweloped u])oii the site of a mimben' of old workings, 
which first attracted the* attention of capital after the' Boit War. A mining 
lea.se was granted by the Trans\'aal Government, the are'a be-ing situated in 
Crown lands. Production coinmene'ed in ipot) and increased steadily until 
iqib, when it began to fall, with the fall in the' ])rice e)f coj^pcT. After a cemsuler- 
able struggle owing to the low price obtainable, tlie mine slmt down in 1921-22, 
when the Namaqua mines were in the same condition, though e)porations were 
resumed by 1923, and the mine has been preiducing an average* of 6,000 terns per 
annum since then. 
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The tonnage, percentage of copper and value from the Cape and Transvaal 
mines respectively since 1915 are given in Table II (page 720), in which similar 
figures for tin are given. 

The Messina ore occurs in a series of veins, which, though somewhat uncertain 
in value, are showing on the whole better in depth at some places than at the 
surface. The ore occurs in lenses in a zone of fractured gneisses, which form 
the country rock. This zone extends roughly for nearly 20 miles, and varies 
in width up to 300 feet. Tlie bigger lenses are in the higher levels, but in the 
U)wer levels down to i ,300 feet, the ore is still present though more disseminated. 
The lenses occur so irregularly in the fracture zone that the results of develop- 
ment are very uncertain. 

("o])per has bec'ii found elsewhere in the Union in quartz veins in Hay 
(lordonia and Pru^ska, and at Insizwa in the Mount Ayliff district of East 
( iriqualand, in this ( ase associated with nickel and a certain amount of platinum 
None of these' ha\’e been developed comiiK'rcially, but the last-named is a 
])articulaiiy interesting occ urrence, dipping in under the great escarpment of 
the remote Insizwa Mountain. 

A word must l)e said of the copper occurrences in that curious land, South 
West Africa. While' extensive traces of copper are found all the way from the 
Orange River through the arid plateaux, and the stunted bush of the Northern 
Hills to Tsumeb, actual mining has only takc'n place in recemt years at the latter 
j)lace, in the (irootlonteiii valley, and in the desert mine of Khan. The latter 
with a huge' and valuable plant, has not bc*en able to produce copper at suffi- 
cic'iitlv low cost to survive the; period of low prices. 

rhc‘ great 'rsunieb mine' with its huge' mineral body and its ccunplex ore, 
inciuding copper, lead, zinc and silver, has produced some of the most wonderful 
individual sfiecinieiis of v’^arious ores of copper to be seen an>"where. The exports 
from here and the neighbouring smaller workings have varied from 30,000 to 
45,000 tons pcT year, and the whole of this ore used to go to Perthambry near 
New ^"ork fc.)r smelting. 

While the Namaqua mines to the South have been largely worked by labour 
recruited from the immediate neighbourhood, and the Namaquas have proved 
themselves singularly efficient underground men, the Tsumeb mines have had to 
rely largely on labour imported from the Northern tribe of Ovambos, nc^rth of 
the Kunene, Efficient labour will probably always be one of the main diffi- 
culties which mining will have to contend with in South West Africa, the other 
two being transport and scarcity of water. 

At the Messina mine an experiment was made with white labour on develop- 
ment work in place of the Kaffir gangs. Young white men of good physique 
were recruited locally at a fixed rate plus bonus for footage drilled. These men 
were employed in each f)lace with two drills, and they fetch and carry their 
own drills. Some of these men t\irned out well. 
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Tin. (v. Table IL) 

It is not a little astonishing, considering the army of energetic prospectors, 
who have for years scoured the Transvaal looking for gold, that tin was only 
discovered first in 1904. Cassiterite has now been found over a large area of 
the Bushveld, some 250 miles from East to West and about 100 miles from 
North to South, in the granites, and the felsitcs and sedimentary rocks at the 
contacts. The tin is found in joints and bedding planes and is very irregular. 
At Rooiberg and Lceuwpoort and Zaaiplaats successful mines have been 
developed which have produced regularly and have made the Transvaal one of 
the accepted tin-producers of the world. The tin is exported to the Straits 
Settlements where the best market exists. All tliose mines have had serious 
difficulties to contend with in the very irregular cliaractcr of the tin deposits. 
At Zaaiplaats the miner has to follow a series of small trickling leads which rim 
into larger pipes or lenticular bodies of rich cassiterite, which pinch in and out 
with the utmost irregularity.' At Rooiberg the mineral is in vertical fissure 
veins with lateral enrichments passing into the country rock of remarkable value 
but tending to decrease in depth, all the richtT values having beem obtained 
within 100 feet of the surface. At Leeuwpoort the veins arc flatter and richer, 
but the tin does not run into the country rock in the same way. It is interesting 
to note that these areas have been extensively worked for tin in the past, and 
that the ancient workings led to the discovery of the present mines. Who these 
workers were nobody knows — the present South African peoples known to us, 
having no knowledge of the working or use of tin. 

The peculiarity of the Zaaiplaats ore occurrences is that they occur in 
irregular pipes or tubes wandering through the massive granite at all angles and 
in all directions, without any recognizable general trend of direction or dip. 
The cassiterite often appears like an eye on the surface from which it opens out 
and pinches and opens out again into massive cassiterite. There is often a 
casing of tourmaline, hard and well defined and disappearing gradually into the 
country granite. A large number of minerals are found in some of these pipes — 
mispichol, pyrites, scheelite, nolgranitc, magnelite, molybdenite, galena, 
zincblende and fluorspar. 

One of the longest and most productive pipes at Zaaiplaats has been followed 
for over 3,000 feet and in places gave a section of over 20 feet of solid tin-stone. 

In the Eastern Transvaal and Swaziland, on the other hand, a fairly large 
alluvial tin field occurs, caused by the denudation of the pegmatites in the older 
granites. Owing to the heavy rainfall and the mountainous character of the 
country and the consequent concentration of the detritus, working is carried on 
by the comparatively simple and old-fashioned method of hydraulicing and 
sluicing. It is said that this ore is remarkably free from impurities. The export 
is about 300 tons per annum, and at present rates of working these deposits 
should last many years. 
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In the Cape, cassiterite has been found in small quantities in the Kuils River 
district between Stellenbosch and Cape Town in small lodes considerably broken 
in the local granites. A certain amount of alluvial has been worked in the 
valley, but the amounts of tin actually shipped have been small, some 600 tons 
in all. 

In South West Africa there is a v(Ty distinct zone of tin country running 
East and West of the remarkable granite mass of the Erongo Mountains, which 
form such a picture going northward from Karibib. There is another cast of the 
Brand Mountains, and a third near Neineis. The output is steadily increasing, 
and it is possible that some rich discoveries in connection with the pegmatites 
may yet be made. The great difficulties are, of course, high transport and living 
charges, and lack of water. 


Tlie figures of Union exports of tin are given in Table II . 

Of the remaining minerals produced in South ^Africa, commercially the more 
Vnni)ortant arc ' 

\ Chrome Ore about £25,000 worth per annum. 

£340,000 
£10 to 40,000 
£30,000 
£210,000 
£140,000 

arsenic, iron pyrites, tungsten, manga- 


\ 


Asbestos 
Corundum 
Soda 
Limi‘. 

Salt 

^From time to time galena, antimony 


jese and graphite have shewn considerable ex|x)rt figures but are just now at low 
vater level. 

Certain minerals show a small but regular production and being of good 
quality with considerable reserves, are likely to add to the export totals 
considerably in future years. I refer to magnesite, mica and talc. 


To give a few particulars of the more important : — 

Chromite has been found to be widely distributed in what is known as the 
Bushveld Igneoues Complex, North of Pretoria, in the lower portion of the 
Norites, and have been traced through the Lydenburg and Rustenburg districts 
over a large extent of country. The chromite varies in thickness from six inches 
to six feet, but the occurrences are irregular and need careful following up in 
depth, as the dip varies very greatly, and a’ong the strike. The chromic oxide 
content varies from 28 to 50% , the average being about 40% . In the Lydenburg 
area where the largest bodies occur the average is from 42 to 46%. 

This ore has a larger content of ferrous oxide than the Rhodesian chromite. 
It is doubtful whether this should b^ considered a disadvantage for the making 
of ferro-chrome. 

The Lydenburg ore can be delivered f.o.r. at Delagoa Bay at 35s. per long ton, 
and with the large reserves available an ever increasing export of this mineral is 
likely from the Transvaal. 
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Asbestos . — The most interesting, the most widely distributed and the most 
valuable of the Union's non-metallic minerals is undoubtedly asbestos. 

The Cape blue or crocidolite variety has been worked commercially in the 
Cape Province since the early nineties, though specimens of it used to reach 
this country long before that. 

The increasing use of asbestos for all purposes where non-combustible and 
heat resisting material is re([uired has resulted in an e\x"r incrc'asingoutput in the 
Union of this and the other varieties. 

The chief varieties available in the rnion an* thus summarized by Hall : — 

(1) Chrysotile or White Asbestos -the well-ktiown and valuable hydrated 

silicate of magnesia Transvaal and Natal. 

(2) Crocidolite or Cape “ blue,” a la\'end(T bhu‘ ferrous silicate hornblende - 
('a})e and Transvaal. 

(3) Amosite, an ash gre\' harous .'silicate hornbkmdt^ Transvaal. 

(4) “ Asbesti(',” so-called a mass fibre vari(‘tv of anthophyllite-- Transvaal. 

(5) d'rernolite, silicate of lini(‘ Natal 

(i) (lirysotilc. 'I'lie best known (M:curriai( es are Hast of Carolina, and in the 
Kaajisclu* Hoi‘p Di.strict of Harbarton. 

The former is not y(^l imp(a*tant ('(aninercially but tlu‘ latter, lying in a 
ser])eutm(‘ belt running underneath the Ouarzitas of the gn^at Drakensburg 
escarjuneiit , whkdi includes the i)icturi's(|U(* and dominating kranzes of 
Kaapsche Hoej) itseli, is b(‘ing actively t‘\ploit(‘d by the New Anranthus and 
otlu*r ('omjxinies. 

The working at th(‘ Amianthus i^ by adits, dri\a‘n 70 feet apart, (‘.^tending 
down to about 7,50 feet. 

riu‘ fibn^ from what is known as tht' Ribbon Line is of excellent (juality and 
is now w(?ll established t'omimTcially, and s(*\'v‘ral gnuk's are regularly turned 
out. 

A ... ... ov(‘r 1 1 inches. 

H ... ... ... f to inches. 

K ... ... ... ... ... .1 iiK'h upwards 

F ... ... ... ... ... 4 to i inch. 

i'j I to ] inch. 

I'he last two are ])repared bv milling, A and F> by hand-ct>bbing, while F is 
])re])ared by a combiiU‘d treatment. 

The larg(* numlxT of seams, the superior (|uahty of fibre and the ease wath 
which the fibre is d(*tached make this a }>otentiall\ valuable discovei y, and 
ensure low working costs, 

riie oth(T c(nnpanie-s are working on an eastern i‘\tt*nsion of these fibre veins 
in the same ser[x;ntine and they are (ptoting fibre up to twa) inches. 

The chrysotile occurrence in Natal is situated in the ITigela valley and 
although the ruling length of fibn^ is less (i to .1 inch), it a]:)pears to be of very 
good quality, but so far it has only been worked at intervals. 
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(2) Crocidotile . — The large exploited Cape occurrences are situated in the 
banded ironstones of the Lower Griqua Town series, from south of the Orange 
River, northward right through Kururaan into British Bechuanaland, a distance 
of some 300 miles with a width roughly of 30 miles. As Hall says : '' it is the 
most extensive stretch of asbcstt>s bearing formation known.” The present 
production which is from a varh'ty of ])lares is capable of almost indefinite 
expansion. 

'rh(i southern section astride the Orange River has been developed by the 
Cape Asbestos Company with h(‘a(l(|uarters at Koragas, 35 miles north west 
Pricska, their most famous mine being that at Westerberg wIutc working hds 
gone down to over 250 feet. \ 

Generally speaking, the method of working es[x^ciall v in the northern sectioq 
has been by the very old fashioned and simple method of open-cast, the work' 
being carried on entirely by natives under tlieir own initiati\'e and in their own 
way. This way is generally wasteful, slow and uneconomic, but the combined 
•output from a number of small workings becomes considerable. 

Cjra<ling is based as usual on length of fibre and is as follows : - 


X 

s 

A 

B 

C 

1 ) 

E 


up to ] inch, 
itoj 
I to J 

.? to U 

I4 to I'l 
to 2 

over 2 inches. 


The larger fibre from B to E is hand graded, the shorter grades arc machine 
graded. 

Two distinct sets of interbedded scams exist on Westerberg, each made up of 
from 3 to 7 parallel seams ; they always occur as cross-fibre seams interbedded 
in the banded ironstones. At over 200 feet these ironstones become softer, but 
there is no detericjration in fibre quality. 

In the Transvaal the crocidolite is restricted to the north east in the southern 
portion of the picturesque and beautiful mountain country of the old Hacnerts- 
burg goldfields, sfime. Go miles from Pietcrsbiirg. Tlie seams are interbedded in 
the lower se.ctions of the Pretoria series clo.se to the dolomite. They are in 
ferruginan slates very like the Cape banded ironstone. They have only been 
opened up in recent years, but arc capable of considerable development. 

The crocidolite variety differs from the crysotile in that it is credited with 
fiigher efficiency as an insulating material, both as regards heat and electricity, 
and with being unaffected by ordinary acids and chemical solutions, as well as 
by sea-water. On the other hand the chrysotile offers greater resistance to 
very high temperatures, and is softer and therefore more easily dealt with in 
milling and reduction. 
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(3) Amosite.—TYid crocidolite fibre mined at the famous mine at Penge shows 
remarkable lengths up to between four and seven inches, a virtue which has been 
anything but an advantage, as it proved too long for existing plants, and had 
to be cut to suit the market. This fibre is liigher in iron than the ordinary 
variety, and contains very little soda. It was discovered in 1907, and has been 
worked in the Penge mine down to a de])th of < jvct 400 feet. Its name was given 
to it from the initial letters of the “ Asbestos Mines of South Africa.'’ 

The Egnep and Amosa mines are the chiel producers, and very large rpiantities 
of this asbestos have been opened up. TIktc are three groups of deposit each 
consisting of several [)arallel seams occurring with the utmost regularity -- a 
rar(i thing in asbestos deposits so tliat it has been po.ssible to lay out the mine 
working with a regular system of drives and le\Tls. The fibre maintains its 
length over long distances enabling a regular standard of over six inches to be 
kc'fjt. 

Tlie quality of amosite diheis ( on.siderably from any other form of asl)estos. 
The mineral is ccTtainly rough and harsh to the touch but has great teiisiU' 
strength and is to a certain extent clastic, quite a peculiar feature. The market 
for this fibn* is bound to extend as its cjuahties become better known in Europe 
and America. 

(4) Ai^bestic is a mass fibre hornblende associated with certain basic igneous 
rocks on the farm Korea about fifty miles west of Waterfoort siding on the 
Messina line. It forms a valuable insulator when mixed wath magnesia, and is 
made up for boiler lagging. Though not suitable for spinning it is suitable for 
lUcinufacture into sheets and building material mixed with cem(‘nt or magnesia. 
As large quantities are available and mining costs are low’ there should be a good 
market for this variety, 

(5) I'renwlitc. This mineral is found in Zululand about 50 miles from 
Dundee. Th(‘ deposit is in green talco.se rock.s, and is a pale greenish grey to 
whitish. A certain amount has been worked up into a.sbestos stone bricks, 
i)oiler lagging and for .steam packing, but tlu' amounts produced have not as 
vet been large. 

It is interesting to note that whereas previous Xu U)20 practically the whole 
output of asbestos from the Union came from the ('ajie Province, since that date 
the discoveries refernxl to in the Transvaal have placed that Province in the 
leading position and in recent years th(' Transvaal has been producing at the 
rate of over 10,000 tons per annum. 

Corundum . — No mining industry in the Union has suffered so severely from 
want of organization and co-operation between producers as that of corundum. 
Hand to mouth methods, laxity and irregularity in grading and w^ant of capital 
to enable producers to finance their exports have told their own tale. Figures of 
export have fluctuated between 123 tons in 1921, and nearly six thousand tons 
in 1926. World competition and irregular demand in the European and 



730 JOURNAL OF THE ROYAL SOCIETY OF ARTS, May 31, 1929 


American markets for abrasives can be blamed to a certain (‘xtent» but by n 
means entirely for the state of the industry. 

The corundum is found in the form of large broken crystals in the gneiss and 
schists of the Zoutpansburg and Barberton districts in the north and north- 
eastcTU Transvaal, and luib been worked for many years now by the farmens in 
the former district around Bandolier Kop. Tfie crystals occur in the surface 
detritus in a gravel about 2 foot thick, and are (‘asily wc^rked by native women 
and children, and working costs are low. 1 

The parent rock appem’s to be interbedded in folds of tlu' gneiss. Witli tile 
exhaustion of the crystal corundum, “ boulder corundum ” of a compact massivy^ 
character is found in situ running up to ()0 j)er r{‘nt corundum. Supplied 
appear to be unlimited. ^ 

The Transvaal Corundum ('ompaiu and otlieis iiiadc' efhaas to e.'^tabli^h 
the industry on a .s(ain(l(T basis and to ensure that regularity of <)ut]nit and 
grading which are (‘sseiitial in sc^niring and kt‘i‘ping any marke t That tliost^ 
efforts are bound to .succeed in time b(‘(\uise tliere is a large and leliabU* market 
and an erjiially large and inomising held ot suppU', then' s('eins to be no doubt. 

Soda This is ])roduc(Ml from the lematkable (jcciirrenca' at du' crati'rdikt* 
depression kn(»wn as the I’retona Salt Pan, a I(‘\v miles North ot [h’etoria. 
1 he bed of tlie ])an is about 2S acres and consists ot a bhu'k mud containing 
massc's of trona, or solid ciude carbonati' ol soda Flu' South African Alkali 
Co. has had a somewhat cliifjuc'n'd career owing to ditticiiltie'- ot tn'atment, 
but it looks as if now tlu' ('ompany iuid ovctcouk' its dijn('ujti(‘'>, and ha ld('\ l-^ed 
a successful plant. 

Jahic. Vast areas ot tlu' I'lnon arc loviTi'd l>y a gn^at Thick!K''>s ot desi'rt 
lime, and large sections (d t he 1 ransx’aal liy tile <{oloinite. It nlitirdlv suiprising 
therefon' that the use ol local lime is steadil\' increasing. 

The common blue litnc' for building comes from ordinary kilns burmng the 
magnesian hmestoiie in sev(‘ral districts of the Cape and 'i'rans\aal, wliile wliitc' 
lime for chemical and iiietallurgical purpose''^ (*oni('^ also from caixa* tilliiigs, 
stalagmitic' deposits, etc., in the dolomites. At laungs a large oeeiiiTC'net' is 
being opeiu'd up. 

Jhe dc'seit hniistone geiierallv <'oiitaius a enii^ideiabU' amount t»{ silica and 
(dlier impurities; it is largely woiked for making (‘enu'iit in the love State, 
and at Pretoria and MaiVking. 

The resources of the Uniou in linu* have' Ik'cu carefullv surveyed by Mr. 
M yburgh of the C'rcologic'al Surwy. 

Salt. There are no known de])osits of rock-salt in the I'nion, but in the more 
and stretclies of the higli ^a'ld mirneroiis shallow depressions occur witii no out- 
flow. sometimes oi sevc'ral ,scjuare miles area, from which tlie watc'rs of the rainy 
.season are rapidly evaporated, with a resulting brini' remaining close to and 
on the suiface. Praetieallv all the salt u.sed in the Vnion comes from the wairking 
of the.S(' pans, tl^e .salt being obtained by solar evaporation in shallow dams. 
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A few of the larger producers are adopting artificial heat for final precipitation, 
and this tendency will probably increase. Much of the salt is contaminated by 
<lust carried by the ev(T present dry winds blowing across the veld. The 
industry suffers from lack of ()rganization, heavy transport charges and extreme 
poverty among many of the produrars ; but the excf‘ssive competition lias th<‘ 
advantage (d ke(‘ping down the ])ric(^ to the consumer. The industry will ('on- 
tinue to grow as the Ihiion markets in(T<‘ase. and its resources are pretty well 
unlimited. 

(i('nerall\' speaking, the basi- miiuTal production in the Union is capable of 
indefinite expansion, but in all causes proper development ahead to ensure 
regular output, candul grading and care m qualitv of production, matters which 
may seem (piite ('ommonplace, but which have ]^t‘(‘n too often neglectt'd in the 
past, are essential to success 

As the local markets incnxise with the (U*\elopment ot the natural industries 
oi th(‘ countrv. using the raw materials which aie at hand, sf) it will Ix^ possible 
to study and improve marketing abroad In ])ra(dically all the minerals 
referred to above* then* are large u'S(*rv(‘s available. I ne(‘d only instance the 
r(‘(‘ent discovery ol largr- manganese occurrence's at Pe)stmasburg, where 
millions e»f tons ol e‘X('e*lle'nt ore an* m e'vide'ne'e* It is satislactory to know 
that long iU‘gf>tiations ha\e‘ at length be‘e*n e'oncluded, 1)\' which (>5 miles eit 
branch railway line is to be constructe‘d to Postmasburg trenn the* brancli line 
at Koop Mansiontem, and a company is imelertaking the working e)t these 
depejsits at the rate* ot 2e)0,(K>o tons le)i the* first year, and rising te> 5e)o,ooo 
terns in subsecpient years 

Cost of transport is the (*ver-present elitficulty in a vast country like* South 
Atrica, where e‘ven home* markets are renude in point of mileage. Labour 
remains cheap in spite ed incre*ased competitiem from mines, industries, rail- 
ways, householders, municipalities, all <d wdiich depend with ever-increasing 
insistence upon the goe>d-natured and ubiquitous Kalfir inhabitaut eif the 
Union. (ioexl roads are (d the utmost importance in the present stage oi 
th(* Union's history, to feed the railways, to bridge distances which onlv the 
motor car can economically link, and to unite })oints and communities hitherto 
remote* and perhaps unsymfiathetic to one another and to the world at large. 
To none is improved transport more important than to the base* mineral 
producers of the Union. 


Discrssiox. 

'fuL ('UAIKMA.N said all would have listened witli very great hUerest to the 
lecturers able account ot the base metal industries of the I -nion. He was particularly 
glad tliat the matter transport liad been emphasised. All wiio knew South 
klrica rt^aliscd wliat that int*ant . tlie distances were so vast ; roads and railways 
wen* necessary, and it was essential that the transport should be as cheap as it 
u»ul(l feasibly be made Tiiere had been a tendency of recent years to go in the 
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other direction, for reasons which it would b6 out of place to discuss at the moment, 
but certainly the question of transport was a matter of the very first importance 
to the progress of industry in South Africa. The lecturer had confined himself to 
tlie Union of South Africa, but, looking beyond to tJie large areas of Soutli Africa^ — 
in Rhodesia, for instance — one found the picture intensified. In Rhodesia, apart 
from precious metals and stones, there W(‘re two products which were of the utmost 
importance. The production of asbe-stos in Rhodesia was more than twice that 
of the Union. If the productions of asbestos of both Rhodesia and South Africa were 
added together, they came to a very largt; sum indeed expressed in money. Juslj 
to give some slight idea of the importance of that production of asbestos, he inighl! 
point out that in tlie year 1927 tlie production from ( anada, wliich was the biggesl\ 
asbestos-producing (-ountry in the world, had come to 274,000 tons, and its value had \ 
been upwards of 10,000,000 dollars or. say. £ 2 , 000 , 000 . The South African pro \ 
duction had been only ()0.ooo tons- -38,000 tons from Rlujdesia and 22,000 tons \ 
from tile Cape, but the value of it in the aggregates had been much more than half 
that of the Canadian production, nann-ly, ^^.1,300,000. Whereas the average value 
of the Canadian production had been about /8 a ton, the average value of the South 
African production had been /60 per ton. The reason of that was that the lower 
grades of asbestos were left liehind in South Africa : they were not worth the 
transport, and were discaided , but in t'anada the wliole ol the jnoduction was 
utilised. So that, looked at from the world point of view, ( anada stotai first, then 
Rhodesia, then the Union of South Africa, after which foIlowe<l Rus.sia. Th<‘ 
second product which he had in mind was chrome ore. RJiodesia siijiplicd tin- 
world with chrome ore. In 1925 she had jirodnced 135,000 tons ; in 192b, 18 r, 000 
tons and in 1927, 218,000 tons. Coing to Nortliern Rhodesia, at Broken l lill then- 
was the first zinc plant which had ever been worked in South Africa, and although it 
was on a small scale tlie deposits were large, cind without doubt there would be in 
the future a very large production. The zinc ores of Broken Hill had also a pro- 
portion of vanadium in them — a mineral which, though not mined in great quantity, 
was of the greatest value. South Africa really supplied the European demand 
for vanadium. Huge dejiosits of copper had also been n-cenlly opened up in 
Northern Rhodesia, which would certainly not only have a local interest but a 
vaster interest from the point of view of the British Empire. Nature dealt lavishly 
in the matter of minerals with South Africa ; she gave with both hands. She did 
not scatter her gifts of diamonds merely here and tliere, as in India and in Brazil, 
but she poured them out, as it were, in buckets full. When she gave gold, she gave 
it to the Rand in such quantities as to maice that district far ahead of any other 
goldfield in the world in production. So it was with other minerals. There were 
endless supplies of coal and manganese ores. In Northern Kliodesia there were 
millions of tons of copper ores which were already proved. In a very few years 
that country would be a hive of industry. The lecturer had given a most admirable 
account of the mineral wealth of the country- 

Major T. G. Thbvor, A.R.S.M. (Late Inspector of Mines, Union of South Africa) 
remarked that both before and during the time he liad been a servant of the Union 
his duty had been to push forward the discovery and the mining of minerals. He 
had always been an optimist, and he was still an optimist ; indeed, the only thing he 
was sorry for was that he had never been optimistic enough. He did not want 
those who were to attend the meeting of the British Association for the Advance- 
ment of Science in South Africa during the coming year, to imagine for one moment 
that everything which was to be found in the matter of minerals in South Africa 
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ha4 been found, or that everything which was to be worked there was being worked. 
The lecturer had mentioned the copper at Messina. That copper at Messina had 
been found by ancient workers. There were many other ancient workings in the 
country, one of them very much greater than Messina, and it was not yet known what 
the ancients got from it, or when they got it. There were other workings where the 
ancients had presumably worked for specularite. He knew workings which he had 
measured up in several cases, where over too.ooo tons had been sliilted by people 
wlio had known their job ; and nobody to-day could state what that had been done 
lor. It could only be presumed tliat it had been specularite, either for decorative or 
colouring purposes, but it took a. good deal to imagine that those enormous quantities 
could liave been used for such purposes. As an example of how long it took to find 
the value of things, although the manganese deposits to which the ('hairman had 
rtderred had been mapped years ago by tlie (Teological Survey, not a word liad been 
mentioned then about their being of any possible value, because at that date there 
Jiad been no probable value. Circumstances had altered since, and now those deposits 
were of extreme value. There was another deposit, small in size but economically 
important, namely, fluospar. 1 n one district there was a place where the Jloers had 
used to go for “pretty stones” to put on the graves of their relatives, and all over 
t hat district could be s(;en graves marked with lumps of fluospar. Tliat materia] was 
now being worked by an American firm, which was producing a very large output. 
Tiieii, again, there was coj^per and nickel in the Jiush Veld. A very promising 
<liscovery liud been made of copper nickel ores in magmatic form, ('obalt deposits, 
too, had not yet attracted th<? attention they deserved. It was the same story 
throughout tlie wliole country. Dr. Hall in 1906 had chilled attention to the fact 
that ])latinuni was likely to occur in the Hush Veld, and Dr. Hall and the writer 
had done their bo.st to persuade people to take it up. but the time tlien had not 
been ript* for it. Later on the metal had been discovered by accident by an old 
alluvial digger digging a watercourse for his potatoes. That was how discoveries 
liappencd in South Africa, and was wliy he asked those who were going there not to 
tlniik that (‘verytJung was known about the mineral resources ot tiie country. He 
himself, in going about the country in past times, Jiad picked up very valuable 
specimens of radium or<'S, but had only recently recognised what they were. The 
whole country was tecMiiing willi possibilities of new discoverii's. 


MajokU. H. Swin HOK xr, A.K.S.M, (LateChief Inspectorof Mines. l*nion of South 
Vlrica) said it used to be the custom years ago,- -a custom which had perhaps 
now fallen into disuse-- for tlu* be.st blood of the countr}^ in the shape of younger 
sons, lo go abroad out of this congested country and win nevs^ lands and })0.ssessions. 
Tiiose lands and possessions had been won by the Englishman for England, but 
what had liapjiened Tiie politicians had givem them back. Did England own 
South Africa to-day ? Was tlmre any Emglish trade in South Africa to-day ? The 
bulk of tlie trade was not English. South Africa had been lost to the British Empire. 
1 1 was said that trade followed the flag. Where was the flag in South Africa to-day 
The South African flag was flying a few hundred yards from the present building, 
easy for everyone to see, but was the flag of England easy to see in that South 
African flag ? Mr. Waringtori Smyth, jMajor Trevor and several others present, had 
been humble musket bearers in tht^ old ranks along with himself of that splendid 
British administration whicJi had been formed after the Boer War to govern South 
Vlrica — an honest English administration at whose head Lord Milner had stood. 
Wliere in South Africa were our great administrators to-day ? Whore was our 
English trade ? What good were all these vast mineral assets to the British 
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Km[)ir(* iij-(lay ■' I'liat was tlu- (juostion to put. Wcti* liu* ])copU‘ ol this country 
.i<()ing to continiK^ to allow their voimger sons to go out and win lands, and at tin* 
saiiK* time allow the politician^ to gix e liack thos(‘ lands w hen they had been won " 

Sir J^k haki) Ki.dmw nk. K.(Mh said all pn'sent wen extrennly grateful to tlie 
lt‘('tiir(T lor having jiroductd such an admirable paper — and. if he migJit say so, a 
very timely paper With regard to coal and oil shale deposits, he would like* to 
ask the lecturer whether the Indw'e toalfield in ( ape Provim.e was being worked at 
the pre.seiit time, or w’hether it had been entirely abandoned It pn;dnccd a very low 
grade* fuel and had been t he first e'oallield worked in South vXtric a 'l'h(* lecturer com- 
mented on tile liigli class coal which (‘xisled in .Natal He was imline d to join issue 
issue whth th(‘ lecturer in his comparison of it wuth high class north country coal, 
'I'liere* w'as som(*thing moretlian nuTelv the calorific value whu h comnH‘nded a (.oali 

TiU‘ nature ol the- ash and the manner in which the* coal burned hadl 
to b(' taken into consideration. 'Pile ash ('ontent of tlie Natal co.il W'as on the average! 
iiearK twice that of north lountrx coal Some* of tie* Naf.d ( o.'il, which liad a high \ 
(.alorilic value, Jiad iinfortnnati'lv an asli whuh was \ cry fusible, wliich w'as vtTv ' 
detrirncmtal to use lor steam raising purposes, ('specialh' at sea. He had been vor\' 
intiTestcd in what the l(‘CtnnT had said with regard totheellei t i)f the ba.saltit' dvK(;s 
( ausing the coal to hei'orne anthracitic and imprisoning gas in gas-tight (‘onipart- 
m(*n(s H(‘ had made out a ( alcidation in Natal from a mnnliei ol bores whu li lu* 
had put dow n to the eftei t that if the basaltu o\ erllow was from 130 to .>30 ft in 
thickness, whenwer i1 tipproai heel within 230 ft \'ertn .dly ot the coal, tin* latter 
uMs alwavs advers(‘ly <iltixt(d. He had seen at tiic Siinu^ tune the (extraordinary 
})ht‘noin(*non ol a dykt* t ra\ (using a (oal seam and leaving il nnaltiTtd, and not 
main' vards away another dyke which had abend it completeh for yards It 
was a jilienoinenon ven* dillicnit to a(.tonnt for riien- wa^ an inttuesting 
thing about tlie natnix' of the gas. Tlie g.as -whu li lie did not tliink w,i'> the 
i hara< t(*nstic ot marsh g<is as dexelojad in Ibilish i o.iltield*-- -sejuiud to (ontam 
lieliiim If tliat w.is so it might Ix' that tlnit w.i^ aiioiiiur mlhieiK e broiiglil al)()ut 
by 1 he (Ivkes. 

With legard to the oil sli.iles, he would like 1‘» in juiie .is 1“ the sulphur 1 uiUcnt. 
There w(.Te very e.xteiisn e oil sliaie (l(‘}>osits in this i'oun1r\ in Norlolk, forinsl.im v 
■ -whicli wen' practii .illv \ aliieless although the\ ga\ e a \<‘r\ go(jd oil n't urn on dis- 
tillation. The oil was so sulphurous that it was worthfi'ss It would Ih' int< lesting 
if the lecturer (.oiild give anv information on that j)oint. He veonld also be obliged 
il the lecturer could gn e any information as to tin* ])ossil)le commercial v<ilne ol 
the recent remarkabh* (iiscover\ of radium on* at (iordoma, in tin.' north-W(*st ot 
('ape lYoviiKe. 

l)k. W. l\ui»]'M<nrK(,i k, said he appreciated the le lure b(T'aus( tiien* 
was no one else who was in a bet.tt'r position to talk about tlu* subjiTl lha,u the 
le('tunT. Tliere were- a ft'w points witJi regard to tlie grading (;f these mim rals 
which were of particular interest to liimself, and he pointed to the cxamjih* of 
tlie grading in the c ase ol the coal exports of South Afrua, lirsi ot all in Natal and 
later on, I'.stablislied by It'gislation, in the Transvaal. In the tase of tlie minor base 
minerals such as asbestos ;nul mica, there liad been various dilliculties a,bout 
tin* marketing in Kngland and on the continent of Ameru'a. To a large extent 
thosi* diffi('ultic*s had been due to a lack of knowledge of tlic markets, and also 
partly to fin* ignorance and perhaps the inability of the pnjchictTs in Sontli Africa to 
prodiKu* and d *li\<‘r the gixids over a continuous period. With the ttxception of 
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asbestos, which was now a well-established industry, most of the other minor 
minerals were worked by small miners, who eked out a precarious existence and 
worked spasmodically and not over continuous periods. During th(i last year or 
two he had been studying tlu' matter of marketing those minerals, and there was at 
jiresent a conscious effort being made in South Africa to regulate and control the 
sale and exportation of thos(‘ minor minerals on similar lines to the coal business. 

A Hill h?Kl recently Ixhmi (*nactcd which made provision for the (h)vernment regula- 
tion of .some of iJiose minor minerals. At present those provisions had only been 
worked out and applud to tin* ex]>ort of (orundum, with very good results, and they 
might be extended to some ol the othei minerals as occasion demanded. His 
impiession was that in South \frica they wxtc trying to live down the rather 
unwelcome epithet whicli used to be applud to South .Africa, namely, that it was a 
land of samples Hro\ ision was lunng made so that the (piality of the minerals 
e,\j)orted would bt* guaranteed. 

AIk WariMiIo.n in reply, said lu* agret'd with the last speaker that 

•(‘horts W(‘re being made to d ‘al witli the question ol grading, i^arliament had 
seen the iieeessity of doing something in that direction. With regard to 
tlu‘ questions raised by Sir KieJiard Kidmaym*. lie understood that a certain 
tonnage' was still being piodiue'd from indwe ('olherv, l)nt it did not exetjed 5,000 
tons a year. 'File ili.seussion with regard to \atal coal (juahties was one which was 
})en*nnial. Tlieu’ Inul beem so many opinions expressed that it was a most dangerous 
suhjc’e t tt) enter upon , m fact it was just as gaseous as the deposits of coal them- 
selv es. and nobod)' should <'nter iqion it with a naked light ! Sir Hichard had tried 
to start a spark in it that afternoon ' With ri'gard to the intluence of dykes on the 
s(‘ams a man like Steart, who had been m the (leologH al Snrvu'y, would be able 
ti> keep the audience mU'reslt'd the whole afternoon b)’ giving the results of the 
<‘lteets ol tho.st' dyk<‘s as observed on the coal, and by desenbmg the conditions 
whuh had been louiid in .soim* of those gas-tight compartments under those over- 
sow’ sheets. Fhe interfereiu es were very strange and very unequal. It was an 
lutereslmg subj(*et but a very large one Witli regard to oil shales, he had not 
made* that one of Jiis own subjects. Alajor Trevor had been an enthusiast with 
regard tc> oil sliales, aiul some had accused him ol being unduly optimistic. Very 
little was known -at all t'vents mit sufficumt to enable anybody to pronounce 
anytlnng cletinite, and that was why he had skipped over that subject rather 
lightly m the paper. He could not .state what tlu' sulphur content was of those 
shales, but he would find out. W ith rc*gard to the recent discovery of radium 
ore, 1 k‘ was sorry to say he had not information about it sufficient to enable him to 
pronounce any opinion njion it. 

\ ()t(‘S of thanks to the lecturer *iikI to the ('liairman having been passed un- 
•nnimonsly , tiu' meeting terminated 


OBITUARY. 

'liii. Kaki. of Kosi.hlkv, K Ci., K.T. -By the death of the Earl of Ko.sebery, 
Avhich took place at his residence, The Durdans, Epsom, on May 2ist, the Society 
lias lost not only one of its most distinguished, but also one of its oldest, Fellow\s. 
His Lordship was elected a Life Member in iSjb, and had thus been on the roll 
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for fifty-three years ; and he served as a Vice-President of the Society and a member 
of the Council for two periods, 1894-7 and 1909-12. 

Full justice has been done to the many-sided brilliance ol Lord Rosebery in 
tlu^ obituary notices which have appeared in all the leading newspapers. In 
statesmanship he held the high offices of Secretary of State for Foreign Affairs 
and Prime Minister ; in literature his works on Napoleon, Cromwell, Pitt and 
('hatham are regarded as classics ; in oratory he was excelled by no one of Ins 
time, and in the ^’e^y dillerent sphere of sport, he was thrc<^ times winner of the 
Derby, 

John T. Marten, M.A., l.C.S.- * We regret to announce the death on May iijtli, 
at Juan-les-Pins after a short illness, of Mr. John T. Marten, who was staying ihVrr 
on leave preparatory to retirement from the Indian ('ivil Service, of which he v^as 
a distinguished senior member. Born on September 2Stli, 1872, h(; was educated 
at Clifton and New C'-ollege, Oxford, and entered the Indian Civil Service in iHph. 
being posted to the Central Provinces. After serving as Assistant ('ommissionAr 
and Deputy C'ommissioner in various districts, he successively filled a number 01 
important ]X)sitions, being Excise C'oinmissioner in 1906-7. Superintendent of 
Census for the Central Provinces and Berar from i<)o<) to 1012. Financial Si‘cretary 
and Chief Secretary from 1913 to 1916. Tnspector-tknuTal of Police, i<)i9, and 
(knisus Commissioner for India from i9i<) to 1923 In his C'-cnsiis Report on tlu' 
IQ21 census, an able and well-written docunu'nt, Marten struck out a new line by 
devoting a considerable amount of attention to the. analy'-is of occupational 
tendencies. In 1925 he was appointed a member of the Central Provinces Executive 
Council and two years later he acted a.s (iovernor and was made a C.S.l. In 1923 he 
reail a paper before the Society, on “ The Indian Census of 1921.” and again 111 
1925, another paper on " Population Problems from the Indian Census.” 


NOTES ON BOOKS. 

C'ki.a'iive Ilduc ATioN AT AN En(H.ish Si’Hooi l-fe j H Whitehouse, Cambridge 
University Pressy i(e^. 

Tlie system of education practised at Ihunbridge School is dei'ply interesting. 
As to its great superiority to the established public school methods there seems 
no doubt at all. Whether the results are going to be correspondingly great deiiend^-. 
hrst, on human nature and a v^ariety of adventitious circumstances . secondly 
I need hardly say- -on the point of view 

Just as sending boys to chapel does not ueccssanlv make them religious, so 
.^lending them into a studio does not necessarily make them lovers of art. Not 
IS it ever possible to foresee the result of a conflict, so to speak, of contaminations. 
When the followers of Wesley became a nuisance to the authorities, many of them 
wen* impressed into the army, when* it was hoped they would soon be swearing 
and drinking again with the best. But the wrong germ proved the more liardy, 
and for the time being the British Army became the worthiest, most edifying 
body in the country. 

The question then is : With regard to Bembridge and similar institutions, 
will the spirit of art carry the day and purify the public school atmosphere, or will 
the public school atmosphere prevail and taint the spirit of art ? Very reassuring 
on this head is the tone adopted by Mr. Wliitehouse in his book. He writes, in 
tlie most natural way in the world, of ” values.” In my years at one of the three 
most famous public schools in England I did not once hear from a master that 
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there were such things as values. In so far as any values were hinted at. tJiey 
were sham ones ; not real values, mere matters of expediency, to which a monstrous 
importance was in all manner of subtle ways attributed. 

But Mr. Whitehousc speaks of “ developing the personality ; ” of * a fuller and 
richer life ; ” and he expresses views about individualism beside which the ideals 
of the ordinary public school sound as false as the nonsense about “ service ” 
which wc cannot avoid seeing every day in the papers and on the hoardings. That 
such provincial notions, as a basis for education, should flourish two thousand 
years after Plato is extraordinary. Hembridge at least sees tin? individual stih 
specie aeternitaUs, and it a Leonardesque versatility is held up as an ideal to the 
boys, this is less absurd and less dangerous than urging Smith Minor to fanev 
himself, in anticipation, ruling imperio populos ” and taking Kornan measures 
against the superbos.’' 

I can vt'.ry well imagine a critic saying . *' Yes, but is this kind of education 
at Hembridge a fitting preparation for the world ^ There is not a very larg(‘ 
(h'lnand for woodcuts, calligraphy and so forth. Nor are the studio and workshop 
a true microcosm of life cis it is. Tlie Bembridgo boys will be sadly disillusiont‘d 
when they leave if they think so.’ 

To which Hie answer is : “ There an even smaller demand for ability to kirk 
a football and drill a platoon. And in what way do the traditions ol a sporting 
and independent gentry help a boy to travel in oil or ada]^t himself to the routin<* 
of an office At any rate, the arts, and interest in tlu‘ arts, are goc.d things in 
tliemselves. One can never be disillusioned through having cullivat(*d a con* 
lernplative imagination. Disillusionment may well come if one has acquired the 
outlook and, incipiently, the virtues of a Homan patrician, and, as the son of a 
( omparatively poor professional man, has nothing- —neither money nor leisure- 
with which to support one’s preten.sions. 

JY>r all the feeling there is nowadays about “ progress,’’ only a minority can 
1^(' found to believe that the road to our ends may be an intelleetual or psychological 
oiH‘. The majority acquiesce uneasily in the dogma of salvation by increased 
production. When the young (iladstone was still a Tory he wished the West 
Indian slaves to be set free, if at all, by a scries of elaborate stages. Such men 
art' born slaves,” he might have begun his speeches in the House ; and so, for 
wretched reasons, they were. Likewise* it seems to the timid that a short cut to 
( ulture must be dangerous for a community steeped in original sin. Hut it is high 
time these ” si vis pacem para helium ” paradoxes were finally exploded ; if we 
really wish for pc*acc wc do not arm to the teeth, and it we want boys to In* cdiu ated 
w" must not lead them into the camp of Goliath. 

The modern man is ingenious and inclined to be linmanitarian , what Ik* con- 
•^picuoiisly lacks is iasic, which can alone give him confidence when it comes to 
selecting the materials for a true civilisation. We acquire taste by training our 
Sensibilities, and this is done most conveniently and satisfactorily by concentrating 
our attention on one or more of the arts. L'or this reason the Hembridge* methods 
appear excellent. If practising various arts does not lead the boys to perfection 
it will anyhow lead them to better appreciation, and make it impossible for them 
to accept the raw standards of culture which seem quite tolerable to the average 
public school boy. ” The common saying, that tastes are not to be disputed . 

corresponds with the notions of those who consider (taste) as a more phantom of 
the imagination, so devoid of substance as to elude all criticism.” Sir Joshua 
Reynolds dealt with this fallacy in his seventh Discourse. Bembridge deals with 
it also. The fortunes of this school should be carefully watched. P.B. 
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GENERAL NOTE. 


Stmmkr Session tn Mtstory of Art at Paris. - The Institute of Art and 
Archaeology of the l^niversity of Paris offers a sumiiKT session in the History and 
Appreciation of Art, oynming on July ist and la.sting for seven weeks. The session 
is open to students, both men and women, of all nationahtu‘s. 'I'he courses are 
designed to meet the needs of the following persons . university and college students 
\nIk) expect to specialise in art with a view to iH-coming teachers of art, curators 
of mustmins, architects, art workiTs, and writers : teacIxTs ot art and curatop 
of museums who would like an opportunity to take advanced instruction, ac(]uire 
new points of view, and study dircT.tly the art treasures ol France ; students or 
tc*achers of French or of History particularly interested in .Art, d'he programme 
comprises six courses : (Ireek and Roman Antu|uity : M(‘fiie\'al Art ; The 
Art of the Renaissance ; French (dassical Art , J'Vench Fainting m the XlXtll 
and XXth Centuries ; Museum Training, Conducted tours will be arranged to\ 
museums and other places of interest. .\ limited number of rooms at the Cite 
Unnersitaire will be reserv'd tor students, wliile those 3\ho prefer to rCuSide with 
pri\ ate families can procure lodgings at selected pensions. Circulars giving further 
information about th(' session may be obtained by writing to ; M. Henri (Ioy, 
Head of th(‘ Information Oftice. Sorbonne, Pans (\ ' ) 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, Juni- 3. .Geographical Society, Lowthci Icxlgc, 
Kensington < lore, S.V\'. 4 p.m Sjvrial (ieneral 
Meeting for Revision of Uye-Law.*;. 

Royal Institution, 21, Albein«\rlc Street, W, 5 p.m. 
GerieraJ Meeting. 

University of Ijondon, at Kin^’^ College, Strand, W.C 

5.30 -"p.m. Prof. P. Karrer, " Organic ‘Ujemistry.” 
(l^ecture II.) 

Victoria Institute, at the Central Hall, Westmmstei, 
S.VV. 4.30 p.m. Sir .Ambrose FleminiEi, “ Nature 
and the Supernatural." 

Tuesday, June 4, .Anthrop<jlogical Institute, 52, Upper 
Bedtonl Place, W.C. 5 p m. Mr, T. A. Rickard, 
** The Discovery of Metals *’ 
lUuminatmg Engineering Soeiet\ , at the Ro^ ai. Society 
OF Arts, Adelphi, NV ( 7 p.m. Annual General 

Meeting. 

University of London, at Kim:’'s Colleue, Strand, W.( . 

3.30 p.m. Sir Bernard Pares, " C ontemyiorarv 
Russia." (I.ectun* VI.) 

At University Collet-’e, Gower Street, W.f' 5.30 p.m 
Mr, Robin Flower, " Life, History ami Folklore of 
a Kerry Island." (Lecture III.) 

W'EnKE.SDAV. June 5.. British Commonwealth league, 
at the Koval Society or ,Akis, .Adelphi, W.C. 
in a.m. 

Universilv of London, at the Loudon Srhool ol 
F.cmiomics, Houghton Street, W.C. 5 p.m. l>r 
Hubert Hall, “ Some New Aspects of Town and 
County Ufe in Medieval and Post MedievalTinics,” 
.At the School of Oriental Studies, Finsbury Ciicuh, 
E.C. 5.15 p.m. Prof. Jules Bloch, “ Some I’roblems 
of ludo-.Aryan PhUolog^." (lecture 1 .) 

TnuRSDAY, June (L. British Commonwealth l/'agiie, at 
the Royal Society or Arts, Adelphi, V)'.( . to a.m. 
Cliemical Society, Burlington House, W. 8 p.m. 
(r) Me.ssrs, F. Challenger, L. Klein .and T. K. Walker, 
“The I’nKlurtion of Kojic Acid from Pentoses by 


Orv <h'" (g) Messrs T. M. lA)wr> and 
(i. jessop. " The lTo|XTties of the Chlorides of Sulphur. 
Part li- Molecular Kxtinction'Cxiefiicicnts." (^) 
.Messrs. M. S Lesslre and E. E. Turner, " The 
Isomerism ol Derivatnes ot _**Plienylnaphthylene-i 
3-diamine." (U Messrs. T. M Ix^rwry and F. L, 
(hlliert. " Studies of Valent \ . Part XIll ■ Further 
Kx|)eriments on the Molecular Structure and (,on* 
hguration of the Unadrivalent Derivatives of 
Tcllununi." 

University ot Unnlon, at King’s College, Strand, W.C. 

5.30 p.m. Mr. A. I*. MevendorfT, "The Class-struggle 
Idea 111 Current Soviet l.egislation and Administra- 
tion ” (Lecture I.) 

5.30 p.m. ITof. P. Karrer, " Organic Chemistry." 
(Lecture III.) 

At St. Thomas’s Hospital, Albert Embankment, S.E, 

5 p.m }’n>f S. J . ( owell, " Dietetics.” (l^ictun* VI.) 
•At the School of Oriental 5 tudies, Finsbury Cirrus, 
E.C 5,15 p.m. Prof. Jules Bloch, " Some Problems 
of Indo-Aryan Philology." (Lecture 11 .) 

j'RiDAY, Junk 7 . Philologii al Society, at University 
College, Gower Street, W.t . 5.30 p.m. Dr. C. T 
Simons, “ The Supplement." 

Royal Institution, 2iy Albemarle Street, W. g p.m. . 
Mr. C. I..eonai'd W^oolJey, " Excavatjons at Ur, 
1928- IQJQ." 

University of London, at King’s College, Strand, W'.C. 

5.30 p.m. Dr. H. Wildon Carr, ‘‘ The Philosophy 
of I.eibni7," (I.ectun* 1 .) 

5 30 p.tu. Mr. F. 11 . Mawhall, " Cainxlistrias in 
Gn'cce." 

.At the London 5 k:hof)l of I^conomic^ Houghton 
Street, W .C. s p.m. Mr. Philip Noel Baker, " The 
( onsequences of the Paris Pact for the Renunciation 
of War." (Ucture 1 .) 

At the School of Oriental Studies, Finsbury Circus, 
E.C. 5.15 p in Prof, Jules Bloch, " Some Problems 
of Indo-Arvan Philology." (Lecture III.) 

At University ('ollege, Gower Street, W 5 p.m. 
Mr. Arthur Stratton, " French Romanesque 
Architecture." 
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PROCEEDINGS OF THE SOCIETY. 

INDIAN SECTION. 

Friday, April i2TH, 1929. 

Sir SiANiKV Rekd, K.B.E., LL.I)., in the Chair. 

The Chairman said he did not know exactly what the functions of a Chairman 
were on such an occasion, except that it wavS his duty not to stand between the 
lecturer and his audience. He would content himself, therefore, with saying 
that they were all exceedingly fortunate in having Mr. Cooper to address them 
that afternoon on recent electrical developments in India. It had been his good 
fortune to be associated with Mr, Cooper for some twenty years. During that 
time he had learned to lean with entire confidence on Mr. (boper’s very high 
[irofessional qualifications and his very wide experience of electrical problems in 
India. Without more ado, he would ask Mr. ('oopcr to be so good as to jiread 
his paper. 

The following paper was then read 

RECENT ELECTRICAL PROGRESS IN INDIA. 

By A. T. Cooper, M.Inst.C.E., M.L.Mfxh.E., M.I.E.E., M.Cons.E. 

Long before the uses of electricity began to enter into tlie lives of the people of 
India, monuments to the skill of engineers in the form of water, drainage, 
and irrigation works had contributed to their health and prosperity, but 
recently it may well be claimed that, so far as the larger centres of population 
are concerned, the electrical branch of engineering has played a more intimate 
part in their lives than any other. 

Electrical Imports. 

As a broad indication of electrical progress, statistics of recent imports of 
electrical machinery and apparatus into India may first be referred to : — 
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During the past five years the total annual value of imports of Electrical 
apparatus, machinery and accessories has averaged 5 J crores of rupees (about 
£4,000,000), and has not varied more than 10 per cent, on either side of that 
average. 

Although this figure includes the cost of replacements of existing articles, 
which have worn out or become obsolete, it does not include that of the many 
items of plant and material ancillary to electrical development. Assuming that 
the addition on the one hand cancels the omission on the other, and beaifing 
in mind the growing tendency to manufacture many small electrical articles 
in the country, the steadiness of the absorption may be deemed to be indicative 
of substantial progress. 1 

Dealing with the many applications of electricity it is only right to commeiVe 
with the senior service. ' 

Telegraphy. 

The principal improvements in land line working, which have been introduced 
by the Government of India Telegraph Department during the last six or 
seven years, have been in connection with long distance circuits employing 
high speed printing systems. 

The installation of Regenerative Repeaters or Retransmitters has rendered 
quadruple “ up-and-down " working on the Baudot System possible over 
the longest circuits operated by the department, the lengths of some of which are 
shown by the following table : 


TRvmmal. 

DiUance. 

Miles. 

IMyansmtiitfig 

Station. 

J)i. stance. 
Miles. 

Terminal. 

Calcutta 

703 

Magpur 


Bombay 

Calcutta 

555 

Vizagapatam 

489 

Madras 

Cvalcutta 

620 

Akyab 

44O 

Kangoon 

Madras 

347 

Madura 

37 ^ 

Colombo 


Calcutta— Agra 808 miles and Bombay—Agra 843 miles are worked satis- 
factorily without any intermediate retransmitting station. 

Specially designed Baudot Typewriter keyboards and converted Murray 
keyboards with tape transmitters have been recently installed on some of 
the main circuits as a labour saving experiment, and their operation is being 
closely watched. 

On short and less important circuits similar efforts towards savings in labour 
and plant have been made by the introduction of modern t3^^s of concentrator 
switches and of the composite method of Morse working, while in the large 
Telegraph Offices Lampson Carriers have been installed for the conveyance 
of messages to and from the Instrument Tables. 

With reg^d to Radio Telegraphy, stations for point to point working 
were installed in the Bay of Bengal as early as 1905, and in 1918 there were 
P? some 30 stations of the spark type in operation. These have since been fitted 
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with continuous wave transmitters and receivers employing three-electrode 
valves. 

A high-speed duplex radio service between Madras and Rangoon was 
opened in 1923, but owing to trouble from atmospherics during the S.W. 
monsoon it was abandoned in 1926. 

The most recent application of radio telegraphy is of outstanding import- 
ance. In 1925 the Indian Radio Telegraph Company was floated for the 
purpose of establishing a system of reciprocal c(^mmuiiication between India 
and Great Britain, and a short wave transmitting beam station at Kirkee 
near Poona, and a receiving station at Dhond, were officially opened by the 
Viceroy in July 1927, and come into regular public use two months later. 

The British Stations are situated at Grimsl)y (transmitting) and Skegness 
(receiving) and are connected by land lines with the G.P.O., London, the 
Indian Stations being similarly connected with th(‘ G.P.O., Bombay. 

Under the contract with the Government the Indian beam system was to be 
capable of sending and receiving at the same time a minimum of 100 words a 
minute each way over a 12 hour working day, but this minimum was largely 
exceeded on test when a speed of 130 to 150 words a minute over an 18 to 21 hour 
stretch was found possible, so that the capacity of the system is estimated at 
180,000 words a day in each direction. 

The success of the “ Empiradio ” service was immediate, and the volume 
of traffic so far exceeded the estimates as to constitute an actual embarass- 
ment, for the initial staff engaged was found to be inadequate to deal with 
it, and some difficulty was experienced in training recruits while at the same 
tijiio keeping the service in operation. 

An extension of the beam system from India to other countries is under 
negotiation, and developments in this direction are anticipated as soon as the 
merger between the submarine cable and radio interests has come into active 
operation. 

Further uses for Radio Telegraphy will no doubt be found in India such as 
navigational direction finding (stations at Karachi, Bombay, and Calcutta 
having already been installed) and also for communication with Lightships 
and Police Outposts. 


Telephony. 

Developments under this head may be broadly divided into two classes : 

I . Those relating to the modernising of old exchange equipment. 

II. Those in connection with long-distance working with the aid of 
Thermionic Repeaters. 

Within the last few years a number of automatic exchanges*^ have been 
installed by the Government in place of the original manually operated plants. 
Details are as follows 
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Size. 


Name of Exchange. 

Present 

Equipment 

{(trenits). 

I ‘ It i mate 
Capacity 
{(treuits). 

Type of Automatic Equipment. 

Delhi 

1,500 

3,000 

Peel Conner, Machine Switching. 


1,400 

3,000 


Cawnporc 

500 

2,000 

1 )itto. 

Nagpur 

200 

500 

All-Relay (Relay Automatic Co.). 

Poona 

500 

1,000 

Ditto. 

Amritsar 

700 

700 

Strowger (Machine switching)./ 

Rawalpindi 

500 

Ooo 

All- Relay (Relay Automatic Co[). 

Quetta 

300 

300 

Ditto 1 

Allahabad 

220 

300 

Ditto. \ 

Bengal Coalfields Ex- 



\ 

1 

changes (4) 

7 Ho 

2,000 

All-Relay (Pecl-Conner). \ 

Ootacamund ... 


300 

Ditto (Relay Automatic Co.)l 

Conoor ... 


300 

1 )itto \ 

Meerut 

Hf) 

I ()0 

All- Relay (Peel Conner). 


Upon the working of these exchanges the Government will shortly be in a 
position to decide which system of automatic working is best suited to Indian 
conditions. 

The telephone service in the three Presidency Cities, and also in Karachi 
and Ahmedabad, are in the hands of private companies working under License. 

Bombay (9,000 subscribers) and Madras (3,000 subscribers) have both recently 
changed over to automatic working, but Calcutta (9,000 subscribers) still 
retains manual operation. 

Extensive development in the Government long distance trunk service has 
recently taken place, and the network is now very comprehensive. 

For distances of over 350 miles Thermionic repeaters are used, and the 
quality of speech transmission is claimed to be good as a rule up to 1,000 
miles, but beyond this distance, difficulties in maintaining uninterrupted 
communication are met with. In the absence of “ interruption " or “ dis- 
turbance,'’ commercial ” speech is sometimes possible between Calcutta and 
Bombay via Delhi, a distance of 1800 miles, but as compared with Europe 
and the U.S. A., India is evidently rather backward in long distance Telephony 
in spite of the urgent need for an efficient service for linking up the ports with 
the Capital and with industrial centres. 

So far no provision for inter-continental telephony has been made, but it 
forms part of the future programme of the Indian Radio Telegraph Company. 

Public Supply of Electrical Energy. 

A general supply of electrical energy is now available in all Indian cities of 
any importance, while many Licenses for supply in the smaller urban centres 
hav’e recently been granted. In the secondary towns, with few exceptions, 
oil engines have been utilised as prime movers, while in the larger, apart from 
Bombay, steam turbines and water tube boilers form the medium for the 
transformation of thermal into electrical energy. 
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The demand per head of population varies over wide limits ranging from 5 
or 6 units per annum in some of the smaller cities to about 200 in the case of 
Bombay. Even the latter figure is far below those reached in Europe and 
America. 

The following notes record some recent developments in the principal cities, 
taking them in the order of relative population of areas of supply : 

Calcutta. The Remand for electrical energy in this great city has recently 
increased very rapidly, and energetic steps have had to be taken by the Electric 
Supply Corporation, under the Chairmanship of Lord Meston, to keep pace 
with the requirements of their area with its population of one and a half millions. 

In 1923 100 million units were sold. Last year this output reached 14S 
millions while the estimate for the current year is 168 millions. Truly remark- 
able pnjgrcss. 

The first section of a new Southern Power Station laid out for an ultimate 
ca])acity of 130, ooo kilowatts came int(.) operation at the end of 1926. This is 
equipped with stoker-fired water-tube boilers and turbo-alternators generating 
at 3-])hase booo volts, circulating water being taken fn)m the river Hooghly. 

24,000 kilowatts of plant have so far been installed and a further 13,000 
kilowatt set is due for installation this year. 

Although this new station was designed more with an eye to high reliability 
and low maintenance than to spectacular steam results, only 200 lbs. pressure 
and a total steam temperature of 600'^ Fahrenheit being utilised, yet its actual 
performance works out favourably when compared with the modern home 
stations of the same size and equipped for much higher steam pressures and 
temperatures, the overall thermal efliciency for last year being in the neighbour- 
hood of 14^; Of fbis in spite of the many tropical disadvantages met with, 

including circulating water running at times up to 93 'F. 

I'he Southern Station is linked up with the older Northern Station at Cossipore 
by means of two (),()0() volt trunk feeders laid along separate routes. 

The leading developments to be noted with regard to the general suj^ply 
in the city are the recent completion of the transfer of the Tramway Company’s 
load to the Electric Supply Corporation and the substantial progress made 
in the electrification of the Jute Mills and other large industries. 

An interesting recent addition to the distribution system is a large Rotary 
Substation arranged for an ultimate capacity of nearly 40,000 kilowatts of 
converter plant. As this is situated in a somewhat critical position in the 
bazaar it is fully equipped for “ siege conditions ” during periods of communal 
disturbances, special window and door protection being arranged, together 
with provision for rationing and for emergency sleeping quarters for the running 
staff. 

Bombay. The outstanding recent development in connection with the 
general electric supply in Bombay was the completion of the change-over 
from a thermal power station to bulk hydro-electric generation. For many 
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years the Electric Supply and Tramways Company, although owning a large 
steam power station on the waterside/ had taken supply from the Tata Hydro 
group in outlying districts to avoid the necessity of running out costly feeder 
mains, and when, owing to the rapid increase in the demand, they came to be 
faced with the necessity for major extensions to their power station, a contract 
was entered into with the Hydro Companies for their entire requirements. 
The change-over necessitated building a large Receiving Station alongside the 
steam power station. This is fed at 20,000 volts 3-phase from the Tata Receiv- 
ing Station, and is equipped with 20,000/5500 volt transformers anq the 
necessary switchgear. The change-over of the 5,500 volt feeders to thelnew 
receiving station was (jf necessity a gradual one, but the whole of the load\was 
finally transferred in January 1926, and the power station shut down. \ 

A more recent development in Bombay City has been the decision to oeal 
with the direct current area in the Fort district by means of remote-controlled 
peak-load rotary converter substations located at strategic points and operated 
from a central ccrntrol office. The manual attention to these substations 
will be restricted to periodical cleaning and overhaul. 

As regards the general tendency of public electricity supply in this city, it is 
interesting to record that the middle-class Indian has not been slow in taking 
advantage of the domestic amenities which electricity has to offer in the way' of 
refrigerators, water heaters and electric cooking appliances, while the electric 
dhobi is rapidly gaining favour, and the charcoal sigri will shortly become a 
suffocating memory. 

The recent decision of the G.I.P. Railway to instal electric cooking apparatus 
throughout the large restaurant in the new building at their Victoria Terminus 
constitutes a .significant confirmation of the adaptability of this application of 
electricity to Indian conditions. 

The B.B. & C.I., the other railway running into Bombay, have adopted 
flood-lighting of their administrative block for notifying the arrival of their 
mail trains at night. 

Madras. This third city of India, the ** City of distances, ' with its 27 
square miles of municipal area, and 300 miles of thoroughfares, is supplied with 
electrical energy on the same lines as those obtaining in Bombay and Calcutta, 
i.e. Direct Current in the centre and Alternating Current in the outskirts.. 

The Madras climate, which has been described as three months hot and 
nine months hotter," calls for the continuous use of electric fans which, while 
contributing to the satisfactory annual load factor of 45 per cent., have been 
recently utilised as a means of improving the power factor of the Alternating 
Current System. Condensers have been incorporated with all fan regulators, 
bringing the system power factor up to .95 and sometimes to the neighbourhood 
of unity. 

Delhi, Although the capital city of British India and fourth in order of 
population, the electric supply arrangements in Delhi call for little comment. 
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An English Company has for many years dealt with the public supply in the 
old city from an oil engine plant, while the requirements of the new Imperial 
City and the, cantonments are derived from a small steam power station put 
down by the Government in 1925 equipped partly with old and partly with new 
generating plant, transmission being at 6600 volts 3‘phase with distribution 
on the direct current system. As the aggregate generating capacity of the 
two undertakings is only 6000 kilowatts, it is to be regretted that no combination 
of interests was found possible. 

Lahore, This city is now supplied by the local company on modern lines 
from a new Steam Turbine Station with 3-phase generation and 6000 volt 
underground transmission to rotary and .static substations. Over q,ooo 
consumers are connected and the annual consumption is about 5 million units. 

As Lahore is shortly destined to become the terminal station of the long 
distance transmission from the Mandi hydro-electric installation referred to 
later its supply (^f electrical energy appears to be well assured. 

Ahmedabad. Considering its population of only 200,000 Ahmedabad may 
claim to be onc‘ of the most industrialised cities in India, but although it 
possesses nearly joo textile mills, it is only recently that a general i:K)wer supply 
has been seriously contemplated. 

The successful local electric supply com]>any with its Diesel driven plant 
has not been in a position to cater for large blocks of industrial load, and some 
of the more enlightened mill-owners have installed their own generating stations 
in order to obtain the manifold advantages of the electric drive. 

Last year, however, the Ahmedabad Power Electric License was granted 
authorising the supply to industrial users, and it is hoped that if sufficient 
support is forthcoming a concrete scheme may shortly be prepared . I n view of the 
condensed nature of the industrial area on the one hand, and the comparatively 
low average individual capacity of the mills, viz : 700 H.P. on the other, there 
is evidently an opening for a successful power undertaking. 

Karachi. Although at present it stands ninth in the list of Indian cities as 
regards population, Karachi has a great future before it not only as a maritime 
hut also as an air port, and the local. Electric Supply Corporation has been 
fully alive to the necessity of providing for the future. 

In 1924 a 6600 volt 3-phase power station was built alongside the old direct 
current plant in order to enable outlying areas to be dealt with, and several 
sGicmes are projected for throwing over the load of small private generating 
plants on to the public distribution system. 

Diesel type prime movers are used throughout. 

The fact that the supply Corporation’s output has doubled in the last five 
\ cars is indicative of rapid progress, and energetic management. 

Cawnpore, No outstanding recent technical developments can be recorded in 
connection with the electric supply system of Cawnpore (which apart from the 
i^residency cities may be looked upon as the pioneer system in British India, 
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general supply having been started on Christmas day 1906), yet attention must 
be called to the rapidity with which demand has been fostered during the 
past few years by the far-sighted administration of the Cawnpore Electric 
Supply Corporation. 

Following the laying down of a new riverside power station in 1921, the 
consumption of electrical energy has increased nearly fivefold, from million 
units in 1922 to 27 millions in 1928, while the average receipts per unit sold have 
been lowered during that period from 2.62 annas to 1.26 anna. Apart from 
the ordinary domestic supply, cotton, flour, oil and woollen mills are 1 the 
principal consumers. \ 

Aden. Although this paper is only intended to cover the Indian Peninsula, 
and no attempt is made to deal with Burma and the numerous outlying Islands 
and Dependencies which fall within the Indian Empire, it ma\' ])erhaps \l)c* 
permitted (as the writer had a hand in the scheme) to make rtderence to the 
electric supply undertaking at Aden, which, although ihcx) miles from the 
Indian coast, is yet included, from an administrative point of view, in the 
Bombay Presidency. 

This arid Gibraltar of the ICast ” had long craved for the amenities which 
electricity can provide, and under the aegis of the Settlement (or Municipality) 
a general supply W'as inaugurated in February, 1 926. An installatii m c( miprising 
oil-fired water-tube boilers and small geared turbo-alternators arranged as a 
miniature replica of a large modern steam power station now supplies the 
Settlement and Cantonments through GOoo volt 3- phase over-head lines 
stepped down to 3 by 230 volts by transformers located in the bases of special 
transmission towers. 

The undertaking secured immediate support, and the initial outlay having 
been cut down to a minimum, the results for 1928, the third year of working 
show a substantial surplus after paying all interest and sinking fund charges’ 
on a total capital expenditure of iij lakhs of rupees. 

Electricity in the Indian States. 

One third of the total area of India, containing a fifth of its population, is 
ruled over by hundreds of Indian Princes having their own internal governments. 

Many of these rulers have been quick to appreciate the advantages of the 
use of electrical energy and possess up-to-date installations for its generation 
and distribution. A few recent developments may be briefly described : — 

Hyderabad. The Nizam’s Government early recognised the value of 
electricity supply in the capital city, and dealt with its initial lighting require- 
ments by means of a small steam-driven installation located in the Mint. The 
demand, however, rapidly outgrew this plant, and a few years ago a new power 
station built on a rocky promontory in the Hussain Sagar Lake came into 
operation. This is equipped with unit ” coal pulverisers, water-tube boilers, 
and 6600 volt 3-phase turbo-alternators. The lake water is circulated for 
condensing purposes. 
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A general supply is given for public and private lighting in Hyderabad City, 
and also in the British Cantonment of Secunderabad a few miles away. 

Although there are several other towns of importance in the Nizam *s broad 
dominion, only one of them (Aurangabad) has yet been equipped with a general 
system of electrical distribution. 

Indore is about to put down a new power station in the heart of 
the industrial area of the city in which there are nine cotton mills and sundry 
other industries. This will generate 3-phase energy at 6600 volts and the initial 
plant will be oil-engine driven on account of the difficulty in obtaining sufficient 
water for steam operatiem. Mr. Palairet, the Minister responsible, estimates 
that a 10,000 k.w. plant will be necessary in a few years’ time. 

Travancorc State has just instituted an electric supply undertaking at a cost 
of over Rs. 4 lakhs for supplying the capital, while four small water power 
plants are in ojxTation in the tea districts. 

Jaipur State in 1926 put down an up-to-date oil-engine driven power house 
and a complete system of undergr<3und mains in the city for street lighting 
and general .supply. 

Vdaiptir is about to instal a small steam power house for palace lighting and 
general supply. 


Hydko-Electkic Developments. 

Mr. J. Mcares, in the paper which he read before you in 1922, described 
the arduous work which liad been carried out by him and his colleagues in 
connection with the location and assessment of the water power resources of 
India, and the schemes which had at that date been carried out. 

Since then three outstanding projects have presented themselves for record : — 

The Tata Power Company. This Company’s scheme forms the third section 
of the development of water power in the Western Ghats for transmission to 
Bombay City and its environs, so courageously undertaken by the firm of 
Tata & Sons. The first two sections, viz : those of the Tata Hydro-Electric 
and the Andhra Valley Companies were dealt with in the paper presented to 
you by Mr. Alfred Dickinson in 1918. The triple installation is perhaps almost 
unique, inasmuch as energy is entirely derived from rainfall averaging 200 
inches a year and stored within the actual catchment areas. Electric supply 
must, therefore, be sold by the kilowatt-hour as in the case of thermal power 
stations, whereas undertakings deriving their power from the harnessing of 
rivers can enter into contracts for supply on the basis of the kilowatt-year, 
as the flow continues whether transformed into electrical energy or not. 

The combined output of the three undertakings according to the latest 
available figures is 280 million units per annum, and the maximum joint 
load so far recorded on the power houses 120,000 Kilowatts, i.e. less than 
two-thirds the installed plant capacity, while an annual load factor of only 
25% is revealed. The Bombay mill troubles must be blamed for the poor load 
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factor, but it is evident that additional outlets for the power supply must be 
sought before this important combination is loaded up to a favourable 
economic level, carrying as it does an average capitalisation of about Rs.825 
per kilowatt of installed generating capacity. 


The salient features of the three Tata developments are as follows : — 
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Dealing with the latest development, the Tata Power Company’s scheme was 
commenced in 1919, and came into operation the year before last. 

A 150 foot dam 5000 feet long closes the outlet from a catchment valley 
which originally provided the sources of two rivers, and which formed a junction 
at the dam site. A 4000 foot approach cut and 15,000 feet of tunnel lead the 
water to the pipe-lines descending to a power house containing five 17,500 k.w. 
11,000 volt generating units driven by double overhung Pelton wheels operating 
on a static head of 1,640 feet. Four 30,000 k.v.a. transformer banks step the 
voltage up to 110,000 for transmission over a double tower line to a receiving 
station at Dharavi in Bombay, where it is stepped down to 22,000 volts for 
underground cable distribution in conjunction with the Andhra Valley 
Company's supply. 

The Punjab Hydro-Eleciric Scheme. This is usually referred to as the Mandi 
or Uhl River project. It was located in 1922, and after exhaustive survey, 
received the sanction of Government in 1925, and in the followiitg year a new 
hydro-electric branch of the P.W.D. was formed under the leadership of 
Colonel B. C. Battye, D.S.O., to carry it out. 

Staff was recruited from all parts of the world, and the development of the 
Power Station site has now been under construction for nearly three years. 
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Map of Tata Hydro-electric undertakings. 


during which period loo miles of special railway has been constructed up to the 
site through the beautiful Kandra valley. 

It is proposed, by agreement with the Rajah of Mandi, to make use of the 
snow-fed waters of the river Uhl, a tributary of the Beas which it joins in the 
Mandi State in the hills above vSimla. 2| miles of tunnel will lead to a pipe line 
falling 1800 feet to the first power station designed for 36,000 k.w. with provision 
for increase up to 70,000 k.w. 

As soon as this load has been placed the tail race can be taken through 3 
miles of duct to a second fall of 1,200 feet to a second power house for another 
48,000 k.w. There is also a third fall of 750 feet which could be developed if 
required. 

Supply over a wide area is contemplated as the following list of towns denotes : 

Towns to he supplied in the First Stage. Gurdaspur ; Dhariwal ; Batala ; 
Amritsar ; Lahore ; Sheikhupura ; Chuharkana ; Sangla Hill ; Chak Jhumra 
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Lyallpur ; Kasur ; Ferozepore ; Beas ; JuHundur ; Ludhiana ; Baghbanpura ; 
Shahdara ; Chheharta ; Tarn Taran ; Jandiala ; and in Indian States : 
Mandi ; Kapurthala ; Phagwara. 

Towns that can he supplied eventually. Kalka ; Simla; Kasauli ; Sanawar ; 
I)haramp(>re ; Dagshai ; Solon ; Ambala ; Patiala ; Sangrur ; Phillaur ; 
Sialkot ; Gujranwala ; Raewind ; Changa Manga; Okara; Montgomery; 
Pakpattan ; I'aridkot ; Kot Kapura ; Miiktsar ; l^azilka ; Abohar ; Delhi ; 
Shahdara ; Ghaziabad ; Meerut ; Miizaffarnagar ; Roorkee ; Saharanpur ; 
Karnal ; Panipat ; Sonepat ; Rohtak ; Dadri ; Jind ; Bhiwani ; Hansi, and 
Jaranwala. \ 

For the present, transmission will be limited to the towns in the first l\st 
w^ith 176 miles of 132 k.v. primary transmission to Lahore and about 200 milhs 
of (}f) k.v. branch lines. \ 

Work has been carried out at four different levels, 4,o{)(), (),oo() and 8,000 feet 
above sea level on one side of a mountain, and again at (>,000 feet on tlie other. 
About six miles of local railways liave been constructed at these different 
levels connected up by electrically operated haulage ways. A very complete 
and up-to-date tunnelling plant has been installed and is c*lectrically operated 
throughout from two small liydro-electric develo])nients which have been 
constructed one on either side of the mountain through whicli the hydraulic 
pressure tunnel is being driven. Up to the present about three-cpiarters 
of a mile of tunnel have been driven and most ot th(‘ e.xcavation work for the 
power station and pipe line completed. 

The construction of hydraulic works in the Uhl River valley itself has only 
recently been started owing to the difficulties of transportation which could 
not be overcome until the completion of the local haulage and railway system. 

Contracts for the supply and erection of pipe lines, generating plant and 
transmission lines to the value of upwards of one million sterling are being 
negotiated in London. The work has been somewhat delayed owing to the 
difficult nature of the country, but it is hoped tlial supply may be commenced 
about the end of 1931 or the early part of 1932. 

The total initial capital outlay is put at Rs.4bi lakhs (Rs.1280 per k.w. 
installed), and it is proposed to sell at an average all-round rate of Rs.157 per 
k.w. year, which at an ordinary mill load factor would be equivalent to about 
.75 anna per unit. If the full scheme is developed, materially lower rates are 
contemplated. 

In addition to general electric supply to the towns scheduled, the Punjab 
Government anticipates that the Uhl River scheme will assist agricultural 
development in the province by the aid of tube-well irrigation of uncommanded 
land on the one hand and of drainage of water-logged areas on the other. 

M adras Presidency, Estimates have recently been put forward in connection 
with a 40,000 Horse Power development in the Nilgiris called the Pykara-Moyar 
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project involving the construction of two power stations in series hydraulically 
and with heads of 3,250 and 1,000 feet respectively. 

Three different methods of developing the catchment area have been 
submitted within the past year by Major H. G. Howard, M.C., Chief 
Engineer, Hydro-Electrical development, Madras Presidency", and have been 
sent on for scrutiny by the (Government of India, the most promising of 
the three schemes having been previously examined and approved by a 
prominent firm of Consulting Engineers. 

Although at one time a 360 mile transmission to Madras City was 
tentatively proposed, it is not expected that this will be considered at tlie 
outset, and it appears to be extremely unlikely that such a proposal will 
C‘\ er be revived. 

Apart from th('se projects little further appears likely to be done with 
India's millions of wat(‘r horse-power. 

Hydro-electric propositions may be divided into two broad categories : — 

Those involving iransmission in bulk to one or two districts ottering large 
demands, of which the Tata scheme is an instance, and those involving 
distnbitiion over wide areas to scattered demands of small individual magnitude 
as is proposed in the Punjab. 

In the first case the capital outlay per kilowatt capacity rendered available 
may be from three to live times that of a local thermal powder station, and as 
improvements recentlv madt‘ and foreshadow’ed in steam boiler and turbine 
efficiencies and in the scientific treatment of coal bring the fuel portion of the 
cost oi su[)ply down to low levels, the disparity in capital charges will generally 
place the thermal station in a favourable p(^sition. Moreover, as the total 
<H)st of tlu‘ supply of electrical energy, including capital charges, varies 
inversely as the outj)ut sold per unit of capital expended, it follow'S that hydro 
undertakings are far more sensitive financially to any declension from 
the ideal conditions of operation, viz : those of continuous output at the 
maximum capacity for whicli they have been equipped. 

Turning to the second category, that of long distance distribution, the heavy 
cost of tapping high voltage lines creates a serious financial handicap. For 
lines of 100,000 volts and upw^ards, the cost in the present state of the art 
is more or less fixed irrespective of the demand to be fed, and if all proper 
safeguards are taken, is probably in the neighbourhood of Rs.2 to Rs.3 lakhs 
per tapping, a.very heavy initial outlay in respect of supply to a small town or 
cf)mmunity. 

Furthermore, reliability and stability factors enter prominently into the 
question of long distance transmission and distribution, while the difficulty of 
effecting adequate inspection patrol is emphasised under Indian conditions. 

Except in specially favourable cases, therefore, it is to be feared that the 
results of the w"ork of the surveyors of the water power resources of India are 
likely long to remain of academic interest only. 
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Industrial Electrical Developments. 

The great sub-continent of India, which is larger than Europe without Russia, 
has diametrically opposite labour characteristics from those with which we are 
accustomed at home, inasmuch as the lure of the country rather than that 
of the city is predominant among its population. 

Accommodating a fifth of the human race with three-quarters of its 
inhabitants devoted to the cultivation of the soil, less than 10 per cent, of 
whom are literate, with its hundred languages and thousand dialects, India h^s 
been described by a great journalist as an ocean of all-pervading agricultul-e 
studded with a few widely scattered industrial islands. \ 

This description may be emphasised by recording that India has only 3W 
cities with a population of over 100,000, few of which may be characterised a^ 
industrial in the Western sense, but that it possesses 700,000 villages, irii 
which cottage industries are carried on during the periods of enforced agri- 
cultural idleness imposed by seasonal conditions. 

Parallel with these handicrafts, however, there lias been a steady growth in 
mechanical industrialism in which electricity plays such a dominant ])art, 
but, as already stated, it is so far limited to a few manufacturing centres. 

One of our leading contractors with wide interests once told the writer 
that he always employed the same unit figures for labour plus supervision,’ 
which he claimed cost the same the world over, but owing to the intermittent 
indulgences in manual labour, other than agriculture, which the Indian has 
until recently allowed himself, to his consequent detrinuint from the industrial 
employers' point of view, these standard costs would probably be found to be 
on the low side if applied to Indian conditions. For this reason and owing 
to the difficulty of obtaining even indifferent labour adequate to the m‘eds of 
India’s industrial islands, the use of electrical energy has become almost a 
vital necessity for their economic welfare and existence. 

Outside the chief centres of population, which have already been dealt with, 
there are a few instances in which local conditions with regard to raw material 
have led to the establishment of isolated cases of mechanised indu.stry, the out- 
standing example of which is : — 

The Taia Iron and Steel Company. Situated at Jarnsliedpur about 150 miles 
to the west of Calcutta, and built upon a site on which 20 years ago stood 
the village of Sakchi in the primeval jungle, the works of this important 
company arc electrically self-contained and own two steam power stations^ 
having capacities of 11,750 and 25,000 k.w. respectively. An 18,000 k.w. 
set is shortly to be installed in the larger station, and the smaller will then be 
shut down, leaving a single station of 38,000 k.w. capacity. 

Power is transmitted overhead at 3,000 volts 3-phasc, 50 cycles, and is used 
for many purposes in the manufacture and refining of steel. The annual 
demand is 150 million units a year, about the same as that of the whole of 
the City of Calcutta. Over 100,000 h.p. of motors arc installed, the largest 
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being 6,500 h.p. About one-third of this horse power consists of direct current 
motors, for speed control reasons, the conversion from alternating current 
being carried out by fly-wheel motor-generators in the case of supply to the 
large reversing mills, and by ordinary motor generators for the smaller motor 
(ircuits, the latter being arranged to operate as 80 ])er cent, leading power 
jactor in order to correct the alternating current .system. The latest addition 
to the Steel Company’s electrical plant is that required for a new reversing 
roughing mill and consists of a 4,000 h.p. direct current slow speed reversing 
motor with a 3,800 K.M'. flywheel motor-generator .set, the latter being fitted 
with a 33-ton flywheel constructed from three steel plates, 13ft. bin. diameter, 
and each over four inches thick. 

Bundi Portland Cement ('o.. Ltd. The works of this Company, situated at 
Lakheri, are completely electrified . and important additions have recently 
been made. About 7,()0() K.W. of 50()-volt 3-phase generating plant is installed 
and distribution is carried out underground, outlying departments being fed 

3,300 and b,boo volts via step-up and step-down transformer banks, some 
of the larger motors, howe\d, being o]H‘rated direct at 3,300 volts. 

Nearly 100 motors of \’arious sizes are used (the smaller, in view of the 
working conditions, being totally enclosed), while electrical energy is used for 
ti'sting apparatus, wielding, and for Laboratory furnaces. 

Colliery Hlectri/ication. The applicati(»n of lilectricity to Coal Mining in 
India is slowly gaining ground, as is shown m the following oflicial statistics 
of KltM'trit' ^Motors installed . — 
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The use of electrically driven coal cutters has not been developed to any 
great extent, the number in use having only increased from 109 in 1924 to 124 
in 1927, about equal numbers of the American chain and the British bar type 
being employed. 

Although many Indian coal mines have their own power plants, Colliery 
Supply undertakings have been formed in certain areas, recent examples 
being as follows : — 
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Electric Traction. 

Electric Tramways have been in opcTation in the principal cities of India 
for many years, but the application of electric traction to railways has been 
somewhat backward, for although the electrification of the suburban sections 
of the two railways running out of Bombay City was investigated as far back as 
1912, it was not until 1922 that sanction was given to the first electrification 
scheme, that ot the suburban section of the G.l.P. Railway ovtT which the first 
electric trains were run in F'(‘bruary 1925. Tn September of that yea^ the 
Indian Railway Board sanctioned the electrification of the main line rout|"s on 
that Railway out as far as Igatpiiri and Poona, thus making, with the subuyban 
section, a total of about 300 mih'S of electrihed track. 

In 1923 sanction' was given in connection with the suburban section of\the 
B.B. and C.I. Railway out as far as Borivli, but owing mainly to thc' coal 
strike in this country it was not until January of last year that tlu' electrified 
service came* into operation. 

In the early days of railway (‘lectrification se\'eral different systems of 
electrical transmission, collection, and utilisation were* installed in Europe 
and the Americas, and for many years what was thiai leferred to as the “ battle 
of the systems ” was fiercely fought. In one case just [)rior to the war, five 
different propositions were put forward by manufacturers in connection 
with the (dectrification of an important mineral line*. 

Realising the necessity for a measure of standardisation the [British Govern- 
ment in i(|2() appointed an Advisory Committee upon the Electrification of 
Railways, and their report published in 1921 as revised last year lays down as 
standards generation and transmission on the 3-phase 30 cvclc‘ alternating 
current system, and transfcjrmation to 1,500 volts direct current for use 011 
the tracks, with collection from an overhead conductor. 

As this standard system was decided upon as far back as IQ12 by the two 
railway companies operating the suburban lines running out of Bombay city, 
(overhead conductors being then chosen mainly on account of track hooding 
difficulties and incidentally of the tendency of Indians to trespass on the lines) 
its choice gives evidence of the foresight of their consulting engineers, Messrs. 
Merz and Partners. 

Descriptions of the Bombay electrification scheme have been so widely 
published that only bri^ad details need be recorded. 3-phase electrical energy 
is taken from the Tata group of Hydro-Electric Companies, and is generated 
in the Ghats 60/70 miles inland and transmitted overhead at 90/100,000 volts to 
receiving stations in the neighbourhood of Bombay City, where it is stepped 
down to 22,000 volts for retransmission partly overhead and partly underground 
to rotary substations at strategic points alongside the railway tracks. At 
these sulxstations it is converted to 1,500 volts direct current for use on the over- 
head conductor system, the ordinary rails suitably bonded acting as the return 
circuit. 
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In the case of the B.B. and C.I. suburban section, the sub*stations, three in 
number and having a total capacity of 20,000 k.w. are of the supervisory 
controlled type, manual operation being entirely dispensed with, and all high 
and low pressure switching being dealt with from a single central control office. 

The control is effected with the aid of apparatus similar to that used in 
automatic telephone exchanges, selectors being employed to transmit low 
voltage impulses f>ver 3 core pilot cables to similar selectors in the substations. 
These selectors bring relays into action, which prepare the switchgear for the 
selected operation and then transmit a signal back notifying that the selection 
has been made. A pu.sh button at the contn)l office then enables the operation 
to be carried out, after which a second and conlirmatory signal is transmitted, 
indicating that it has been completed. The whole sequence takes about 
3 seconds. 

In the ca.se of the G.J.P. suburban sections the .substations are arranged for 
manual operation, with, however, automatic features in certain cases. 

The overhead cHpiipment con.sist.s of a trolley wire with catenary suspension 
carrit‘d on lattice steel structures having a normal spacing of 220 feet, the total 
copper section being .625 sq. inch on each track. 

For suburban service on both railways all-.steel rolling stock units, con.sisting 
of one motor and three trailer coaclu's, art* u.sed, and j)n'paration was made for 
the new stock to have an overall width 12 feet as compared with the then 
exi.sting standard maxima of loft bins, for four-wheeled stock and loft, oins. 
for b(.)gie stock The ovcTall length of the cc^aches is 68 feet, and wben equipped 
for third class tlu^y accommodate 120 passengers eacli, i.e., nearly 1,000 
l^assengers in a two-unit train consisting of eight coaches. 

The normal maximum running speed of the suburban trains is 48 m.p.h. 

As regards the effect of this elc'ctriftcation, to quote the Report of the Railway 
Board : “ These services have* become highly popular and promise to be entirely 
succe.ssful." 

With regard to the main line electrification of the (Fl.P. Railway from 
Bombay to Igatpuri and Poona via the Ghats wdiere the maximum ruling 
grade is i in 37, special high speed locomotives will be used for drawing the 
ordinary rolling stock. 

OvcT a few miles the railway mounts more than 2,000 feet, and the tractive 
conditions are, therefore, specially arduous, and when cou})led with the exacting 
climatic conditions of high temperature, torrential rainfall and liability to track 
flooding, the greatest care upon the part of the Consulting Engineers and the 
manufacturers has been called for in deciding upon a suitable design. 

After consideration of different British and Continental designs, three sample 
locomotives were ordered from different manufacturers, and after trials and 
tests, twenty-one passenger and forty-one freight locomotives were ordered 
from the Metropolitan-Vickers Company. Brief details of these two types are 
as follows : — 
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Overall length 

Total weight 

Adhesive weight 
Maximum vService Spt^d 
Motors 


Passenger. 
66 feet 
100 tons 
60 tons 
75 m.p.h. 
6 of 3f)f) h.p. 


Freight. 

66 feet 
120 tons 
120 tons 
45 m.p.h. 
4 of 650 h.p. 



It is intended that some of the freight locomotives shall act as banking 
’Engines to assist the passenger type when negotiating the heavy grade sections 
on the Ghats, and the characteristics of the two types are such that they will 
operate and share the load satisfactorily together. All are arranged for 
regenerative electric-breaking, i.e. when descending the steep gradient they 
will return energy to the system, and it is anticipated that their operation, 
coupled with the elimination of the present reversing stations rendered possible 
with electric traction, will reduce the running time between Bombay and Poona 
(iiq miles) from over 4 hours to under 3 hours. 

The overhead equipment on the mountain sections of the mail line possesses 
novel features as, in view of the heavy^ currents to be dealt with, a total section 
of I square inch of copper is carried above each track divided between a main 
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-catenary (.5 square inch), an auxiliary catenary (.2 square inch) and the trolley 
wire (.3 square inch). The main catenary is supported at 220ft intervals as 
in the case of the suburban sections. 

The whole of the power for the operation of the two Ghats sections of the 
G.LP. Railway will be drawn from a thermal power station now under con- 
struction at Kalyan. This will be equipped with four 10,000 Kilowatt generat- 
ing units and six stoker-fired boilers arranged for 270 lbs. steam pressure, 
725° Fahrenheit total steam temperature and fitted with oil firing equipment 
for overload forcing purposes. 

Generation will be at 6,600 volts 3-phase 50 cycles stepping up to 95,000 
\'()lts for transmission to eleven rotary substations, some arranged for manual, 
others for suf)crvisory remote control. 

Work on this important main line electrification is well advanced, and it is 
hoped that electrical operation will come into force on the Poona section during 
th(* coming summer, and on the Igatpuri section during next year. 

With regard to other Indian Railways, the electrification of the suburban 
section of the South Indian between Madras Beach and Tambaram has been 
sanctioned, and propositions in respect of certain main line sections of that 
Railway have been put forward, but so far no decision has been arrived at. 

With regard to the Calcutta suburban lines, electrification has been con- 
.sidered, but in view of the lumy expenditure in\'olved the matter has been 
referred back for further investigation. 

Sf’r.('iAL Application of Electricity to Ste.-xm R.ailvvav Rkijuiremenis. 

For many years progressive use of electricity has been made by the Railways 
of India for train lighting, worksh(qi driving, welding, pumping, crane and 
capstan operation and so forth, and perhaps the only recent application which, 
in view of its interesting nature, calls for record, is the general application of 
electric headlights to steam locomotives. 

About 85 per cent, of the steam locomotives have so far been fitted, and the 
Railway Board are .considering the advisability of making such headlights 
compulsory. 

The generator for the supply of the electrical energy must, of necessity, 
be located on the locomotive itself, and it takes the form of a 32 volt 500 watt 
steam turbine-driven set which is bracketed off the side of the boiler casing, 
riierc are several types with both alternating and direct current generators, 
hut the British product introduced a couple of years ago is a turbo-alternator 
of outstanding simplicity. 

A single wheel steam turbine drives an inductor type of alternator, having a 
toothed rotor without windings of any sort and a stator consisting of permanent 
magnets with laminated pole-tips carrying only two small fixed coils embedded 
therein. There is consequently no commutator or collector. The permanent 
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magnets require rcmagnetising at infrequent intervals but electro-magnets 
are provided for this purpose as part of the standard equipment. 

Only 250 watts, i.c. half the output of the turbo-alternator, is taken by the 
actual headlight, the other half being applied for lighting the cab, gauges^ 
lubricators and tender, while a portable lamp can be plugged in for inspection 
purposes. 

Broadcasting. 

Concluding with this latest exam])lc of electrical application, wireless broad- 
casting on the lines of the B.B.C. came into operation in i()27 through! the 
medium of stations in Calcutta 7CA (370.4 metres) and Bombay VUB (3)1^7. i 
metres) operated by the Indian Broadcasting Company, a subsidiary of ^he 
Indian Radio Telegraph Company. These stations although of the sa'pie 
transmitting power as 2LO, viz : 3 kilowatts, have been found under JndiVn 
climatic conditirms to possess much greater transmitting ranges, and regular 
reception is reported from the North-West jmivinces, from Ceylon, and even 
from the Malay States 1,800 miles away. Fading, which is not usual witli 
2L(), is, however, very pronounced at times. 

So far broadcasting has not captured the imagination of the Indian public to a 
degree sufficient to make it a financial success, but the Company are of the 
opinion that if they are patient and keep a good service going they will eventually 
obtain the nece.ssary number of license holders, which is at present le ss than 
10,000. Should financial success be ultimately achieved, additional trans- 
mitting stations will no doubt be installed at such centres as Delhi and Madras. 


I wish to record my grateful appreciation for tht‘ full information s(j readily 
given me by many friends, firms and officials, both in India and this country 
and from which I have been forced to make a very condensed selection. 

My thanks are also due to the following firms for the loan of phf.)tographs 
and lantern slides: British Thornson-Houston Co., Ltd. ; British Insulated 
Cables Co. ; Callender's Cable & Construction Co. ; Cammcll, Laird & Co. ; 
English Electric Co. ; General Electric Co. ; Metropolitan Vickers ; J. Stone 
& Co., Ltd., and The Times of India.*' 


DISCUSSION. 

Mr. J. W. Mearks, C.I.E., M.Inst.C.E., M.I.E.E., as one of the pioneers in 
India of the electrical industry, was very glad to have been present at the reading 
of this very opportune paper. He said that because, after wdiat Mr. Cooper had 
told them, they would be a little amused to hear what was said recently m an 
important publication by the World Power Conference. That important inter- 
national body issued a report on the power resources of the world, and after 
enumerating the countries where a first approximation had been made towards 
the assessmt‘ut of water power resources, it stated that the rest of the world 
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remained to be examined right from the beginning. The rest of the world 
included India. Mr. C'ooper had told them about the three actually working 
Tata schemes—schemes of enormous importance' and Ihe only ones of their sort 
ill the world dealing with stored water pure and simple with no ri\ er flowintj through 
them — and other schemes which were coming on, which might or might not 
be successful, hereafter. Speaking of world power production, the same document 
said later on : " In Asia. India, China and Siberia remain to be exploited." China 
and Siberia, it would be noted, were coupled with the Indian Empire, which had 
been in many ways a pioneer, and had certainly put forward extraordinarily good 
work. 

Cine could not but notice, to Mr. Cooper's entire cnnlit, that, unlike most officials, 
he had evidently not had miudi to do with hill stations in India. Some of tliem, 
on the other hand, had spent as ofhc.ials an undue projiortion of their time there. 
In the table dealing witli automatic telephony Simla, which, he thought he was 
right in saying, had the first automatic telephone systi'm in India, was not 
mentioned, wdiile Darjeeling had the first hydro-ek'ctric scheme. It was put in liy 
himself, so h(‘ knew' that it was the tirst. It was a small scheme. It had b(‘eii 
followed by (piite a number of other schemes in the lull stations scattered o\er 
India, and those scliem<*s, though small 111 thc'ir w ay , w'l'te of considerable jmportanc(‘ 
and highly succ(‘ssful. There was no question that sooner or later the hill railways 
would havi' to be electrified. Tlmre was walei power on the spot in almost e\er\ 
case. 

As a matb'r of history, when he went to India in iS^f) tlie only public lighting 
installation, so far as he knew', was in the Julen (hardens, Calcutta, and it consisted 
of Jablocklioff candU's. That system came into use in the seventies, and disappearc d 
from the face of the world elsewhere in the eighties, but was still working in 
f'alcutta in iS(>(). When he suggested that modern lighting slioulcl replace those 
candles the Bengal Go\'ernment said, " What is the matter willi them ? They 
have bc(*n w'orking for thirty years, and will go on w'orking for a Jong time. Why 
replace them ? " It was found afterwaids that those candles cost three times 
as much per annum as the whole powder iqikeep of the modern lanqis which replaced 
fliem. That w^as a rather gocxl lesson to (governments bent on economy in capital 
expenditure and squandering money regardlessly on niaintenaiict'. 

Another small point he notict'd was that the Cauvery scheme, which was the 
first hydro-electric scheme in a native State in India, was not among those mentioned 
in the pap(*r. though it w^as a scheme of great imiiortaiice to the goklti(‘lds in the 
State, and had doiU' extraordinai'ily well. At th(' other end of the scale the 
ivashmir scheme, which had done very badly, was also not included. 

The lecturer did not seem to think that the W'ork of the hydro i*lec trie survey 
w'ould come to mucli. In inaugurating that survey, Sir Thomas Holland looked 
a long way ahead. The work done remained on record, the sites were known, 
and to a certain extent investigated, and he thought there woukl be openings 
for them. He w^oiild like in particular to mention the w^onderful w'ork that 
Sir Gunga Ram did in the Punjab with his little hydro-ek'ctnc scheme tor 
irrigation by pumping. That w^as an application of electricity w'hich made use 
of water power from the local canals, and had immense possibilities in the 
irrigation of the " uncommanded " areas above the canals. Sir Gunga Ram 
had shown the w^ay, and that there was a future for sucli a development he (the 
speaker) fell certain. The only possible thing against it was that the same thing 
could be done by the “ hydrautoraat,” a purely mechanical apparatus, which was 
being installed in quite a number of places in the Punjab. 
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Turning again to water power, he agreed with Mr. Cooper regarding the distinction 
])etween the hydro-electric station supplying bulk power in an industrial area and 
the stations with a supply spread over a very large area. He must confess to the 
gravest doubts whether it would ever be possible to make a profit on the Punjab 
scheme because of the enormous number of small places which would have to be 
tapped by lines of moderate pressure. The capital cost would, he thought, be 
prohibitive. There was still a use, however, for the larger station transmitting to 
industrial areas. Such areas might not exist at the moment, but where power 
was a\’ailable industry often followed. ^ 

Mr. G. H. Gn r (Messrs. Merz and Partners) said that Mr Cooper had inentionid 
that some direct current extensions with rotary converters weri‘ being instalkyl 
in Ikimbay and Calcutta. He would like to ask whether that development ha^l 
Mr Cooper’s approval, seeing that it was more ii.sual nowadays to extend with 
altcTnating current. Had th(* Indian Government any powers with regard to\ 
electricity supply ? I'rom the particulars given in the paper, it appeared that 
development was taking place on English standard lines. This was important, as 
English manufacturers could take a large share m tlu* tour imlliou pounds which 
Mr. ('ooper stated to be spent annuallv bv India on imports ot electrical a]>]jaratus, 
machinery and accessories. Incidentally, if English standards were (‘mployed. 
care must be taken in the selection of distribution \()ltag(‘, remembering that 
Indians olten work(‘d bareloot. 

With regard to tlu* details of the electrification work in Hombay, perhaps' 
Mr. Cooper would permit him to amplify some ot the intormation given in tlie 
paper. \N'hen the electritied service first started, a considerable amount of trouble 
w^as caused by that well-known bird, the Bombay crow. 'I'his erow^ liked, if possible, 
to build his nest of wure and often selected the overhi'ad (‘Cjuipment structures as 
nesting-places When carrying w ires about, they wt^re often drop])ed on the over- 
head eejuipment. The results wer<‘ somewhat .spectacular and the railw'^ay service* 
w'as considerably int<‘rf(‘red with, the overhead e<inipnicnt wures in .som<‘ cases 
being burned through. Eventually a somewdiat expensive system of guards had 
been devised, though this was not completely effective, and he thought that a 
certain amount of trouble from the crow would always ha\'e to be legislated for. 
Thieves also caused trouble. In one case the copper l>onding of the rails disappeared 
the day after it was put down, and in another cose when a small section of trans- 
mission line which had been out of use for some time came to be switcli(*d on it 
W’as found that the wires were missing. 

A picture of a train riirming through floods had appeared on the screen. It 
might be interesting to know^ that those floods w^en* sometimes three feet deep ; 
but even at tliat depth the motors had hitherto functioned very successfully. In 
one train unit of four coaches the motor and coaches were so arranged that two 
coaches were pushed in one direction and hauled in the other. There had been 
no trouble at all wdth that method of traction. On the suburban section ip Bombay 
the traction system was just about complete, and running would start very shortly. 
The goods }'ards were now' being worked electrically. 

On the main line extension up to Igatpuri and F^ooiia there would be eleven 
sul)-stations. each with two or three sets of 2,500 kilowatts. P'ive of the eleven 
would be attended and six unattended ; an unattended sub-station w^oiild be 
controlli'd from an adjacent attended sub-.station. That helped to cut down the 
running expenses rx>nsiderably. The duplicate 1 00,000- volt transmission lines 
which follow’^ed the railway route had no special features, but on the Ghats section 
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towards Poona, wherc^ there was a rise of practically 2,000 feet, maintenance 
conditions during the monsoon were ver\" difficult, witli seven or eight inches of 
rain a day. On this section, therefore, which was more*liable to trouble than any 
other, a third transmission line had been put up which could be switched in if 
conditions warranted it. 

The Calcutta electrification scheme was given comparatively lew lines in the 
paper, but he thought that more would be heard of it fairly soon. There wen* 
difficulties there which were partly financial and partly engineering, l^'or a sound 
engineering .scheme, howe\ er, it was necessary that the two mam terminal stations 
in Calcutta should have a direct rail connection 'I'his necessitated either a railways 
bridge over the river or a tube railway. Tlu‘ problt'ins involved were under close 
consideration. 

It was his experience that there was a considerable shortage of Indian artisans 
for electrical work, though then* whti* a certain number ol good men a\ ailable. 
The present arrangements for educating these men seemed to be a little wanting, 
'fhe Indian training colleges were doing good work, but he thought that Indians 
vv<?re not being turned out in the way they ought to be for the erection and main- 
tenance work of elei'tncal eciuipimuit. bar too often English manufacturers had 
to send out their owm workmen to do work w'hich should be done by Indians. 
Th(* Indians who came to this country for training were not of the class that worked 
with their hands when tlu'v returned to their own country. 'Fhe general (]uestion 
ol training workmen was a point which the Cio\'ernment ought to look into in 
order that men could be trained so as to keep pace with el(‘ctncal progress in India. 

Thk Chairman thought that the reason why the schemes referred to by Mr. 
Meares were not mentioned in the paper was contained in the first word of the 
title, “ Recent," which Mr. Meares secerned to have overlooked. As to the automatic 
telephone at Simla, of wffiich he had had experience, possibly the lecturer had not 
mentioned it because the Roybal Society of Arts was rather particular about the 
language used in their hall ’ 

He claimed to speak with some authority on hydro-electric development, as 
he had had some e.xperience, first of all as a Director ol a great hydro-electric 
company ; secondlv, from association w'lth a company that used hydro-electric 
power in bulk ; and, thirdly, as one who tried to sell it To him Mr. Cooper s 
paper was of extraordinary interest, not only for what was actually said in it, 
but for the lines of thought it suggested. 

The paper referred to the comparatively low" consumption of electrical energy" 
per head in India. That seemed to him to arise in the mam because only one 
company in the whole of India, so far as he knew*, had ever attempted to sell 
electricity, though a large number of companies supplied it ; but supplying and 
selling were as 'w"ide as the i^oles asunder, and experience show^ed that if the 
«jiiestion of selling was systematically dealt with, the Indian market, certainly 
in the great centres of population, w'as likely to be just as receptive of electrical 
and mecha&ical energy as that of any country in the West, lhat w^as one more 
example of the unmitigated nonsense of contending that the Indian community 
<lid not respond readily to modern conveniences and facilities. 

A very valuable portion of the paper was that in which the lecturer suggested, 
rather than said, that very careful consideration was necessary before gigantic 
Slims were spent on hydro-electric schemes. After the w*ar people had water on 
the brain. Speaking from some experience, although in theory water power ought 
to be and might lie cheap, in some cases it w'as dearer by nearK one-third than 
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thermal power. Apart from that, painful experience had shown directors and! 
shareholders how' great was the capital charge of hydro-electric works before a 
single unit could be sold, to say nothing of working to capacity. 

He believed that they were on the verge of a great di‘\elopment of thermal 
effici(‘ncy through high pressures and the pre- treat ment of coal, and that neces- 
sitated intensive consideration before colossal sums were embarked in hydro-electric 
power schemes. He ventured to invite attention to tins consideration specilically, 
i>ecause the lecturer had given figures showing the estimated selling rate of electrical 
(‘nergy from particular hydraulic works. If any ot those present were engaged in 
such projects he would say to them. “ If you think you are going to sell electri|:al 
energy in bulk or to retail it in large quantities tor domestic })urposes at a higher 
rate tlian .3 anna per unit, you are making a mistak(‘ which will have disastni-is 
ettecls upon your own pockets and upon the fortiint's of those who are looli^h 
enough to trust you.” \ 

A caretul study of the paper w'ould show that Mr. C'on])er had indicated liru\s 
of thought of profound signihcaiicc' tt) those engaged in electrical development 
in India, and he would hk(‘ to express his personal gratitude to Mr. Cooper for 
the lucidity anrl can* with wdiich the facts w^ere ])ut lorward. 

He had a train to catch, and ]>erhaps lh<^se present would (‘xcusc* him. He would 
ask Sir Charles Armstrong to take the Chair. 

(Sir Charles Armstrong accordingly took the Chair.) 

Mk. H. R. Hh M'lA asked what was the lecturer’s \iew legardnig lh(‘ transmission 
voltage adoptt‘d by the Ihinjab h\ dro-tiectru, selu*int\ Comjiared with long* 
distance transmission lines elsewduTC, it would s(‘»‘m that a higher transmission 
voltage would be justified. Would Mr. ('ooper also gi\e infonnatioii as to liow 
many units were proposed to be installed in that siiieme ? 

Regarding the third section ol the Tata Powta* Company, lie understood that 
the construction of that section was embarktsl upon in \'iew of the demands of 
electritication schemes unrlertaken by the suburban railway companies of Bombay. 
The latt(*r were now erecting their own powei plants Did tlie lecturer thnlk 
that the Tata Pow'er Company would be able to s«cure more demand lor this 
power house 

Mr. J. G. (iRiFKiN agreed generally with what was said in the ])aper about thi‘ 
supply of hydro-(‘lectric pow’er. A point tliat appeaU^d to him very strongly 
was that with long transmission lines, some of Hiein going over wude rivers an<l 
across comparatively inacceSvSible places, there was the pos.sibility of a failure 
of sup])ly owing to political troubles, or (‘veii individual iniscrt‘ants. 

In regard to thermal stations, Mr. C'.ooper had not referred at all to Diesel engines ; 
there were several successful Diesel power stations in India. There was a very 
larg(‘ lield in India for th(* supply of cheap t‘h‘clricity. Small electrical stations 
could be put down comparatively cheaply, and if the organisation was properly 
arr.inged and the right methods adopted, he believ(‘d that an t‘lectricity supply 
coultl be profitably installed and run in a considerable number of the smaller towms. 

Mr. a. T. Coorer, in reply, explained that his paper w as more or le.ss an historical 
survey of Indian electrical progress during the last five or six years, and naturally 
did not call for v^ry much in the way of discus.sion in the ordinary sense of tht^ 
term. He was, however, very gratified at the interesting comments it had evoked. 
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In reply to Mr. Bhatia’s question about the voltage of 132,000 selected by the 
promoters of the Punjab scheme, he was afraid he did not know why that 
particular voltage was pitched upion ; but it happened to coincide with that 
used in connection with the British “ Grid," tor which equipment was being more 
or less standardised. C<3nsidering the transmission distances ultimately mvohed 
( Delhi being something like 400 miles away), the \oltage did appear low, although 
the old rough rule ot “ i,ooo volts per mile, plus 1,000 volts for luck,” had long 
since gone by the board. 

With regard to Mr. Bliatia’s pertinent query as to whether the Tata Power 
Company would be able to secure sufficient demand to load up their new power 
hous(‘, this appeared to be entirely in their own hands and depended upon the 
rate at which they w(*re prepared to sell, and as to how far the\ could meet the 
<l(‘creasing costs of thermal generation. 

Mr. Meares rather rt‘proachcd him for not mentioning some of the earlier 
electrical schemes in India. The paper dealt only with progress during the last 
live or six years, and h(‘ pointed out that xMr. Mean's himsell had already di.scussed 
those early schemes in a paper read in 1922. 

Mr. Gdl had very kindly amplified the details ol tlu' Ci.I.I*. electrification 
and had asked a (juestion regarding the extension of direct current areas by 
some of the Supply Authorities in India. Most of those Authorities, including 
the three Presidency Cities of Madras, C alcutta and Bombay, started in the 
early days of electricity supply, wiien everything was on direct current lines. As 
time went on, the advantages and flexibility of alternating current generation and 
distribution came to be recognised, and in all those three cities, he thought — he 
he knew it was so in the case of Bomba v^ because he earned it out himself — a 
cordon was put round the original direct current area, and it was said, ” Thus 
tar and no further.” All the outskirts were dealt with on alternating current 
lines. The advisability of changing over those direct current areas to alternating 
current m order to make the supply homogeneous had been considered ; but with 
Indian distribution it was a much more expensive matter than in this countiy 
because of the (‘normous number of tans, 

Mr. Gill had also raised a point with regard to Government control of electricity 
supply. The Indian hdectricity Law was modelled on British lines with, however, 
thanks to Mr. Meares, considerable improvements in several respects, and as most 
eU‘ctrical developments in India were carried our under home guidance, British 
standards of vcfltagc and frequency were being generally lollowed. As regards 
the risk of shock he did not think that an Indian with thick-skinned bare feet w^as 
111 any more danger than a tender-footed European in wet shoes ! 

Mr. Griffin had complained of the absence ol reference to Die.sel engines, but he 
had recorded the use in most of the smaller cities of oil-engine ilriven installations. 

From his knowledge of costs of production with the latest tv pes ol oil-cngines 
he agreed with Mr. Griffin that their use for small electric supply in.stallations was 
fully justified. Where the dividing line lay between oil-<*ngines and steam turbines 
it was difficult to say, as it depended so much upon local conditions both initial 
«ind potential, but he felt confident that in most cases the tw^o thermal methods 
of generation could hold their own against all but the nuTst favoured hydro-electric 
propositions. 

As Thomas Edison recently said : “A great deal more fuss is being made over 
hydro-electric power than its intrinsic value warrants.” 

He was very grateful for the kind words used by Sir Stanley Reed in his comments 
on the paper, the preparation of which had giv en him a great deal of pleasure. 
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The Chairman (Sir Charles Armstrong), in moving a very cordial vote of 
thanks to Mr. Cooper for his comprehensive and interesting paper, said that Mr. 
Cooper and he were both Bombay men, and had been interested a good many 
years in the same electrical concern — ^the Bombay Tramways Company. Twenty- 
five years ago the then Managing Director had shown him round a new power 
station which had just been erected and was the very latest thing in electrical 
development. Ten or twelve years later, as he gathered from Mr. Cooper, that 
power station was more or less closed down, and the power was taken thereafter 
from the Tata Hydro-clectric Company. ; 

His own interest in electrical development in India had been rather more recent 
than that, because he happened to be Chairman of the Cireat Indian Peninsula 
Railway when the work of electrification was going on. Before the work \ was 
completed, however, the Government of India took the railway over, anq he 
had not seen the actual electrical working of the suburban traffic ; but the vs^ork 
was being carried on during the few years that he was Chairman. It was a very 
big piece of work and a very necessary one, because it was the only way of dealing 
with the very dense population of Bombay and of enabling them to live outside 
the island. Electricity brought many improvements into India. It gave Bombay 
electric trams and electric fans. He could not say that he liked the latter, but 
some people liked them very much. 

He was very much obliged, and he fcH sure that everyone present was very 
much obliged, to Mr. Cooper for his most excellent paper. 

The vote of thanks having been carried unanimou.sly, the meeting terminated. 

AiniRi.v O’Brii.n, Cl.E, C.B.K,, writes; 

Mr. Cooper, in his interesting paper, .sounds the necessary nott* of alarm with, 
reference to the Punjab Hydro-Eh‘ctric scheme, of wdiich the first stage is now 
wx‘ll advanced. The capital expenditure will be very great, over 4I crores for the 
production of the first 36,000 kws., and it is essential that the supply available 
should be quickly taken up. The cost of tapping the main transmission line also 
necessitates that any town which takes power should be cjuickly a.ssured of d 
brisk consumption. To counter this, the Hydro-Electric branch in estimating 
probable consumption has only taken into consideration the industrial demand, 
whereas, if power is really to be of use to an agricultural ]iro\'ince like the Punjab, 
it must be u.sed, w'hercver possible, as an assistance to agriculture. The Punjab 
peoples are enterprising and quick to take up mechanical devices, but they will 
require continuous propaganda and education in a science entirely new to India. 
They will have to be taught all that is known in the countries which already 
harness electricity to the needs of agriculture, so that the period of discovery of 
those uses which are suitable to the Punjab may be cut dowui as much as po.ssible. 
Fortunately, cultivated fields and gardens touch and even intermingle with the 
houses of the biggest cities, and, though holdings are small, the Co-operative 
Societies are more advanced in the Punjab than in any other province of India. 

The greatest assistance that can be given to agriculture in the Punjab is the 
provision of winter, and here it has been calculated that electro-pumping coukl 
add O.ooo cusecs. to the visible flow supply, the e<|uivalent of adding another 
river to the province. Two and a half million acres of land now dependent on 
rain might be annually irrigated, while land, now waterlogged, or threatened with 
waterlogging, could be saved and the water sent on to thirsty country elsewhere. 
There are difficulties in this connection, difficulties with regard to the right type 
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of tube wells, but especially with regard to the charges for the water supplied. 
Canal water has been steadily cheapened in recent years, and, although the profit 
from the land would amply cover the cost of pumped water, people will haw, 
to be educated up to paying for it, especially those who, for the cur(^ of waterlogging, 
must rightly have their canal water taken from them. 

If long distance distribution is to pay anywhere, the Punjab is best situated for 
the experiment. Hengal coal is about one thousand miles away, and though there 
is a small supply of oil at Khaur, n(*ar Rawalpindi, the price has been assimilateil 
to world prices, raised high for India. Mr. C'ooper’s note with regard to reliability 
and adequate inspection patrol is of importance, for an interruption would be 
disastrous during the furnace lu^at of the Punjab summer, but the main line and 
ju'incipal branches would Vie ea.sily superxised, and the communications of the 
pniN'ince are on the whole good. 


OBITUARY. 

Mk. L. B. Ki vskr. - \V(‘ regret to announce the death of Mr. la'onard Hethcll 
K(*yser. which took ])lact‘ recently at his Winchester home, in his 73rd year. He 
was the younge.st son of Mr. .\ltred Key.ser, of C'ross (fak, l^erkhamstead, and was 
(‘ducated at C'lifton. Il(‘ was closely as.suciated witVi Winchester for the last 
jS years of his life, beconnug Secretary of th(‘ Hampshire ('luV> in iqoi and a 
](‘ader in many local public actix ities. In 1013 he xxas appointed honorary treasurer 
oi the Royal Hampshire County lUispital, and his many valuable services to the 
hospital included the establishment of a contrilnitory scheme, under which 
xoluntary contributions gave contributors a right to hospital treatment. TViis 
relorm - introduc(‘d here lor the first time in connection xvith a prox'incial hOsSpital 

Inis been strikingly successful, and contriVnitors to the scVieme noxx number 
over 30.000, and the finances of the hospital have been much bemdited. In his 
y<nith Leonard Keyser was a tine Association football player, and in later life 
lie became a keen golfer ; he xvas also om‘ of tht' oldest numibers of the M.C C, 
He had been a member of the Roxal Socudy of Arts for nearly years, having 
been idected in iSSo. 


NOTES ON BOOKS 

Kxrly Chorch Art in Korthi^rn Ktrorf.. With special reference to Timber 
Construction and Decoration. By J. Slrzygowski. London : B. T. 
Batsford, Ltd. 215. 

One of the most exciting “ ifs” in history is this. What would have happened 
if King Harold, in the cekibrated year !(»(>(>, had been beaten by Harald Hardrada, 
and if William of Normandy had then met not Harold but Harald, and had also 
V>een V>eaten by him ? Those children and adults for whom history is only a subject 
taught at school may remain under the impression that Hardrada and his people 
w(Te a sort of barbarians ; they were, of course, nothing of the kind, but a civilised 
1‘ace with art as well as enterprise to their credit ; and it is possible tViat they w^ere 
die first, therefore the real, discoverers of America. 

Professor Strzygowski complains, not that people are unwilling to discuss 
' what would have happened if — but that they shut their eyes to events wliich 
did occur, and which have left traces that can be examined. Thus architecture, 
he alleges, is regarded as forming one main stream from classical times, no allowance 
being made for tributaries. In this book he shows that timber construction in 
Northern Europe has in the past been referable to intelligible and intelligent 
native principles unaffected hy the classical tradition. 
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“ During the dark ages,” says Professor Slrz 3 'gowski, ”vve are not at the beginning 
but at the end of a flourishing northern art,” an art which penetrated as far south 
as the coast of Dalmatia and Spain. Before the Romanesque st\de gained its 
supremacy the native architects of Western Europe were building in wood franie- 
wT)rk, those of Eastern Europe in wood blockwork, those of Northern Europe in 
wood stavework, or ” mastwork,” as Professor Strzv^gowski calls it. W’ood is, 
unfortunateI\\ ver^-’ perishable, and as the Nortiiern architects, whether in Norwa\' 
or Dalmatia, only began to translate their i<leas into stone round about the time 
when the Komanesejue style was capturing the European imagination, thertj are 
not a great many examples of this earh^ church art left standing. Rut therj.* are 
a suflicient number tor purposes of stud 3 ^ Professor Strzygtf|\Nski 

is able to make is a very convincing one. \ 

To us chapter 111 is likety to be of especial inten'st, since it deals with half-tin^ber 
churches, more than half of the* illustrations being drawn from England. It 
modern half-timber is an aflectation rising out of an ill-developed appreciation 
of the pictures(iiie. ancient half-timber sprang from necessity ; ” Western Europe 
from Roman times was not rich enough in forests to provide wood for the full- 
tirnber building of earlier ages, which in Ru.ssia and still more in Finland has 
continued down to the present clav- . Our surviving half timber churches are 
sometimes as attractive as they are interesting, but the tower of Ivarl's Barton, 
reproduced as Plate XXX\', is such an interesting example ol stone arranged 
so as to suggest w^oodwork that one hardly can bring onesidt to consider its 
independent aesthetic merits. 

Professor Strzygowski knows too much for it to be easy for him to compress 
anv" part of his knowledge into a small book, but this is only another way of sav ing 
that we can only seldom hope to get so much, ot such (iiualitv, ni fxirvo. 

P.B. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, Junk lo. .Anthropo.sophical So(i«*tv, at the 
Koval Society of Arts, .^delphi, VV ( . 8.15 p.in. 

M. Ehrenfned Pfeiffer, “ The Influence ol Man on 
Crystallisation and on the (Irowth of Plants.” 
Anthropological Society, 52, Unper Bedford Pla<e, 
W.C. 8.30 p.m. Miss J. Gaultier de la Vcimdry, 
*' Folk Songs of Canada, Eskimo, Indian and French- 
Canadian.” 

British Architects, Royal Institute of, <>, Conduit Street, 
W. 8 p.m. Business Meeting. 

Geographical Society, at the Aeolian Hall, New Btmd 
Street, W, Mr. Leonard T. Scott, ” The Saura Oases 
^ and the Niger from Timbuktu to Jebba.” 

University of London, at King’s College, Strand, W.C 

5.30 p.m. Dr. H. VVildon Carr, “ The Philosophy of 
Lcibniy.” (Lecture II.) 

Tuksdav, June j i . .Asiatic Society, 74, (»rosvenor Street, 
S.W, 4,30 p.m. Mr. Eldon Rutter, ” The Arabians.” 
Empire Society, at Hotel Victoria, Northumberland 
Avenue, W.C. 8.30 p.ni. Right Hon. Sir CJeorge 
Foster, ” The New Internationalism.” 

Queketi Microscopical Club, 11, Chandos Street, 
Cavendish Square, W. 7.30 p ni. Mr. C. H. Uakden, 
“ Various Forms of Photo-Micrographical Apparatus.” 
Roman Studies, Societv for the Promotion of, Burlington 
House, \V. 4,30 p rn. Annual General Meeting. 

PHper by Dr. Martin Nilsstm. 

I’niversitv of London, at King’s College, Strand, W.C, 
.y 30 p.m Sir Bernard Pares, ” C oritemrorarv Russia.” 
(J.ecture VH.) 

At University College, Gower Street, W.C. 5,30 p.m. 
Mr. Robin Flower, “ Life, History and Folklore of a 
Kerry Island.” (Lecture IV.) 

Weiinksday, June 12. .Eugenics Society, at Burlington 
Hou 9«‘, W, 8 p.m. Distiussion on ” Would the 
general diffusion of a high degree of Intelligence be 


desirable” Spt'akers : Mr VV, T J. Gun ami 
Dr. Rennie Dunlop, 

Cieological Socictv. Burlington House, \\'. 5. 30 p m. 

Dr 1C. Macken/,ie Taylor, ” Base F.\ch.mgc, and its 
Bearing on the Fomiation rd C oal and Petroleimi.” 
Research Defence Society, at 11, Chandoi* ^reet, 
Cavendish Square, \V. 3 p.m Prof. Dr. A. V. Hill, 
” Enemie.s of Knowleilge.” (Stephen Paget Memorial 
Lei ture ) 

I niversity of London, at King’s C^ollege, Strand. 

5 30 pm. Dr, H. VV’ililoa Carr, ” Tlie Philosophj ot 
I.eibnu.” (l/^cture III.) 

7'hursdav, luNi- 13. .Historical Society, 22, Russell 
Scpiare, W C, 5 p.ni. Alexander ITizc Essav 
Optical SocietN, at the Imperial t ollege of Science and 
Technology, ImpiTial Institute Road, S.W'. 7.30 p.m 
Uiuversitv ot London, at King’s College, Strand, W' C 

5.30 p m. Mr A. F. Mevendorff, The Class-Struggle 
Idea III Cut rent Soviet Legislation and Administra- 
tion ” (Lecture II.) 

Frida\, June 14. .Malacological Society, at Universitv 
C’ollege, Gower Stree.t, V\’ ( . 0 p.m, 

Phvsiral Stxiety, at the Inqieiial College of Science and 
lechnologv, South Kensington, S.W. 5 p.m. i. Mr 
W. E. Pretty, ** Pres,sure shifts in Line Spectra ot 
Ciases." 2. Messrs. A. S, M. Symons and J. Dalei . 
” The Zeeman Effect for the Arc Sjiectrum of Gold.” 
3 Dr, W'. J evons, ‘ ‘ The Band Spectnim of Lanthanum 
Monoxide.” 

University of London, at King’s College, Strand, W.< 

5.30 p.m. Dr. H. VVildon Carr, “ The Philosophv ot 
Leibnir.” (Lecture IV.) 

At the London School of Economics, Houghton Street, 
W.C. 5 p.m. Mr. Philip Noel Baker, ” The Conse* 
quences of the Paris Pact for the Renunciation ot 
War.” fLeeture 11 .) 

At University College, Gower Street, W.C. 5 p.m 
Mr. Hector Ckirflato, ” French G<5thk: and Earl\ 
Renaissan.e,” 
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NOTICES. 

ANNUAL GENERAL MEETING. 

Tile Council hereby give notice that the One-himdred-and-seventy-fiftli 
Annual (ieneral Meeting, for the purpose of receiving the Councirs Report 
and the T'inancial Statement for 1928. and for the election of Officers, will 
be held, in accordance with the Bye-laws, on Wednesday, June 26th, at 4 p.m. 

(By Order of the Council), 

Gkorgk Kennkth Mhnzies, 

Secretary. 


SIXTH ANNUAL COMPETITION OF INDUSTRIAL DESIGNS. 

'Die entries for this year's Competition have now lieen received and although, 
until they have all been received and classified, it is not possible to state the 
exact number of designs entered, it is quite evident the interest in the Com- 
petition is well maintained and that there will be a further increase this year 
in the number of competitors and designs. Last year there were 1,024 com- 
yietitors and 3,126 designs. So far as can be ascertained at present the numbers 
this year will be 1,231 competitors and about 3,500 designs. There is a large 
number of entries for Textile designs which show an increase of about 300 on 
l<isl year s figure of 959. As the number of Textile designs entered in 1927 
was 487 the increase in the last two years is noteworthy. In the Advertising 
^^cction there is an increase of over 300 designs, so that this year's entries for 
Testers, Show-cards, etc., are 600 in excess of those of 1927. There is an 
innovation this year in the Potter}^ and Glass Section as 140 actual specimens 
of fired pottery have been entered. The numbers of entries for the various 
other Sections of the Competition are about the same as in previous years. 
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The judging of the designs and awarding of the various Scholarships and 
Prizes will take place in July, and the accepted designs will be on view at the 
Imperial Institute, South Kensington, S.W., from August 3rd to September ist, 
Sundays included. 

It is interesting to note that offers of Prizes for designs in connection with 
the Competition for 1930 have already been received from a number of 
important manufacturers. 


PROCEEDINGS OF THE SOCIETY. 

TWENTIETH ORDINARY MEETING. 

Wednesday, May tst, 1929. 

The Right Hon. Lord Askwith, K.C.B., K.C., D.C.L., in the Chair. 

The Chairman, in introducing the lecturer, said Mr. Morley Horder was a Vice- 
President of the Societ}', and a very distinguished architect who had taken 
part in much antiquarian and artistic woik connected with architecture in 
this country. He had, moreover, been the architect of many grt^at works but 
took an interest both ill big buildings and in small ones, lie was very keen 
about ancient cottages, a subject in which the Society was interesting itself so 
much at the present time. Mr. Morley Horder would describe the procedure which 
he thought very important when new houst‘s or other buildings were going to be 
built, and which was rarely followed at the present time. Children loved to 
make models which they could pull to pieces. They liked building sand castles, 
even though those castles were destroyed by the incoming waxes. That kind ot 
thing was innate in human beings and possibly in some animals also. It would 
be of interest to hear how far back any system of making models not after but 
before a building was commenced w'as used, and whether tielore making the 
marvellous things which had been excavated at Ur of the Chaldt'cs and elsewhere 
the kings with unpronounceable names had an idea of wiiat was going to be built 
put before them in a model by the architects of those days. 

The following paper was then read : — 

BUILDING MODELS. 

By P. Morley Horder, F.S.A. 

The announcement in the Royal Society of Arts Journal that I should speak 
on the subject of Building Models produced a very considerable amount of 
correspondence and printed matter from various individuals and firms who 
apparently make it their entire business to model buildings and estates foi 
the use of architects and surveyors. I had not the least idea that there were 
so many firms engaged in this work. Their literature set forth the quite obvious 
fact that models are always much more readily understood than architects' 
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plans or a survej^or’s plotting of an estate. The professional modeller is 
certainly right in saying that a model is always much more readily understood 
than a plan by a client, but it is even more important for the architect to look 
at his design in the solid and in relation to the adjoining buildings or the 
contours of his site. Architectural draughtsmanship applied to the concrete 
art of building is as often as not a delusion and a snare to the architect, and 
certainly to the client. The skilful illustrator can slur parts in an architectural 
scheme which often a rough model will ruthlessly expose, and the building 
may be made to apj)ear very attractive by the addition of individual illustrator’s 
tricks of shading and backgrounds and fon^grounds that do not exist. The 
art i)f architectural representation lias become almost a profession in itself, 
and the walls (^f the Architectural Room at tlu Academy are lined with 
architectural d(*signs expressed by clever illustrators. They do, of course, 
represent very fine architecture in an interesting way, but the majority of 
the drawings are pictorial rather than represcaitative of the actuality which 
])resumably will materialise. It would be interesting to collect, and to have 
an exhibition of the drawings that exist of any buildings in England before 
th{‘ niiK'teenth century. The records of the architectural drawings of the 
(.in'at Masters of Architecture make no attenijit at representation as we under- 
stand it to“day, and 1 question, if such drawings were presented to a modern 
(lient, wheth<*r In* would consider them for a moment. He certainly would 
not understand th<dr architectural values and would need to have them 
“rendered,” as they say, by a mcxlern illustrator such as 1 have described. 
Th(‘ drawings one associates with buildings which ha\a.‘ bt'come architectural 
( xemplars were simply a scholarly and proportionate e\})ression of the plan. 
Architectural draughtsmanship, as we understand it in these tlays, apparently 
did not exist before the eighteenth century, and it would almost seem as if 
4)11 th(‘ really great buildings of the world were built on the s})ot without any 
detailed })lans and from mere sketches. Mr. Martin Briggs has dealt very 
al)Iy with the subject of Architectural Moilels from the historical point of 
view in The Burlingion Magazine. He suggests that the history of the 
«irc]iitectiiral model in England cannot be traced with any certainty beyond 
the seventeenth century, and although, as I have .said, he is dealing with the 
matter only from a hi.storical point of view, it is interesting that he quotes as 
tlie first dehnite reference to models a passage from Sir Henry Wotton’s 
“ h^lements of Architecture,” publi.shed in 1664. This quotation is a perfect 
t(‘xt for anything I have to say on the right use of models. 

” L<*t no man that intendeth to build, settle his Fancie upon a draught of the 
Worke in paper, how exactly soever measured, or neatly set off in perspective ; 
And much less upon a bare plante thereof, as they call the Schiographia or 
Ground lines ; without a Model! of Type of the whole structure, and of every 
Barcell and J Partition in Pasteboard or Wood. Next that the said Modell bee 
plaints as may bee, without colours or other beautifying, lest the pleasure 
uf the Eye preoccupate the Judgement ; which advise omitted by the Italian 
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Architects, I find in Philippe de TOrme, and therefore, though France Ix^e not 
the Theatre of best Buildings, it did merit some mention of his name. 

“ Lastly, the bigger that this Type bee, it is still the better, not that I will 
perswade a man to such an enormity as that Modell made by Antonio Labaco, 
of Saint Peter's Church in Rome, containing 22 foot in length, t6 in breadth, 
and 13 in heighth, and costing 4184 crowns ; the price in truth of a reasonable 
Chapell ; yet in a Fabrupie of some 40 or 50 thousand pounds charge, 1 wish 
30 pounds at |east layd out before hand in an exact Modell ; for a little miscr\ 
in the Premises may easily breed some absurdity of great('r charge^ in the 
Conclusion." | 

Sir Christopher Wren used models for such buildings as Pembroke (Allege, 
Trinity College and St. Paul’s. We read in The Parental ia : Some Persons 
of Distinction, skill’d in Antiquity and Architecture, express’d them^lves 
much pleased with the Design, and wished to see it in a Model ; the Surveyor 
comply’d with their Desires as wxdl as their own, and made a very curious 
large model in w'ood, accurately anmght, and carv’d with all its proper Orna- 
ments.’' Sir John Soane used models, far more than any other Arcliitect, 
and left a large and very interesting collection in the Soane Museum. These 
models of Soane’s come nearer to my idea of the purposes of a model. They 
are perhaps over-elaborate and unnecessarily expcMisive, but you do feel that 
they were made as much for his own assurance as to the design as for the 
benefit of his clients. 

A few years ago Lady Constance Hatch made a very interesting collection 
of architectural models, and read a paper thereon in the Manchester City Art 
Gallery. One of the most interesting models shf>wn was " the one made by 
Wren’s contemporary, Mr. March, for W'illiam C'avendish, first Duke of New- 
castle, who decided in his eighty-third year to build a house for himself on the 
site of Nottingham Castle. To his Grace plans were ‘ just a tissue of meticulous 
and inconsequent lines, conveying neither sense nor shape.’ As we all know, 
this eccentric nobleman was merely voicing the impressions of many of our 
own clients unaccustomed to working drawings and those of the untrained 
public as a whole.” Judging by the list of models which Lady Hatch compiled 
for her address, and which she very kindly lent me, she must have taken 
enormous pains to locate all the known examples of building models. A 
great number of the models recorded in Lady Hatch’s very exhaustive list 
are, of course, merely recording models made immediately after the erection 
of the buildings, or much later, as interesting representations of well-known 
architecture, but I was surprised to see quite a number made for the purpose.^ 
of showing the patron what sort of building was to be expected. In the course 
of my experience I have come across, in old houses of about the late eighteenth 
century, quite excellent models, showing with scholarly knowledge the details 
and proportions of the additions, generally to a much earlier period house. 
I have in my possession one such model of the garden front of a house in Dorset- 
shire which was found in the attic of the house some years ago. I suggest 
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advisedly that Lady Hatch’s researches should be turned to some really useful 
account, and an attempt be made to collect all the contemporary models that 
can be found, and that the Architecture Club should have an exhibition of 
these, together with examples of models from which modern buildings have 
been built. I am sure that such an exhibition would be of the greatest interest 
to the public, and encourage them to be more observant and to see a building 
from all sides before they accept a representation which, as often as not, does 
not tell the whole trutli at the outset. Such an exhibition would be encouraged, 
T am sure, by all the Schools of Art and would be of the greatest interest to 
tiieir students. This exhibiti()n might be varied by shewing stereoscopic 
representations on the screen of interesting buildings. In a way. the pictorial 
drawings and the model might well be compared with the flat picture and 
the stereoscopic picture on the screen. It is only in recent years that a vastly 
greater number of people have had t(» face the problem of building for them- 
selves, and therefore there is a much larger public of necessity interested in 
building. For one ptTson who finds any interest in walking round the 
Architectural Room of the Academy, a thousand will take an excited interest 
in a real house exhibited at the Ideal Homes or other Exhibition. There are 
comf)arative]y few jK‘ople who have sufticient technical knowledge to follow 
an architectural ])lan and elevation and judge their proportionate values, 
and therefore, to interest the public in a room hung with architectural drawings, 
tlu‘ majority of them must be really more suitable for the black and white 
or Water Colour Room of the Academy There is, of course, a considerable 
public who are interested in topograpincal water colours for their charm of 
draughtsmanship or associate interest. But even these find an exhibition of 
purely architectural designs very trying in their effect, and they are really 
only interested in such drawings as are eflective from the pictorial point of 
\'iew rather than for their architectural values. Architectural forms and 
details in the round are at once arresting. Sculpture has very little meaning 
apart from architectural setting if it is agreed that it is really onl}^ a comple- 
mentary art to architecture ■ -the sculptors who recognise this must be severely 
liaiidicapped unless they have had a considerable architectural training. If, 
instead of making their sculpture from drawings, they were given models to 
work from, their tasks would be very much simpler, and they would find that a 
great deal of unnece.ssary detail could be omitted. This reminds one of one ol 
the greatest values of models in the elimination of every unnecessary detail that 
does not contribute to the chief aim of architectural form, namely, proportion. 
Idiis really is an answer to the criticism that modelling is expensive. As a 
matter of real fact, the results in the hands of educated minds must make for 
fhe greatest economy in the use of materials. The practice of using models 
the right way in an architect’s office will very soon demonstrate how 
‘'d:>solutely true this is, and it will be found astonishing how much in the way of 
expensive detail which seemed necessary in the flat drawing can be eliminated 
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when the form of the building has been reduced to its simplest outlines. 
Modelling, to be really useful in an architect's office, should start after the 
sketch ideas arc produced, and should continue until the completed design 
becomes the builder’s working drawing. In fact, the usefulness of models 
in an architect’s office depends on having a draughtsman skilful enough to 
set up quickly in some form of paper board the elevations of any plans for 
consideration and criticism. The material used should be of such a nature 
that it can be easily altered until the form seems as direct and expiressive 
as it can be in relation to the building materials pro])osed. Tn my experience 
I have found clients welcome this method of enabling them really to visualise 
and become familiar with the form of the building they have commissioned, 
and generally ask for the model to be carried even more into detail than is 
necessary. They certainly take a much more intelligent interest in the d'esign 
than in any drawing, and see at onct* the arguments for not doing things which 
arc unsuittible by realising the consequences so clearly made manifest in the 
concrete form exhibited in the model. It obviously does take longer to make* 
a model than to set up elevations on paper; on the other hand, how often 
does the conscientious architect look at his com]>let(‘ working drawings, which 
have probably taken weeks to make, and suddenly realise that they have 
not worked out as he anticipated. The rough model might have brought him 
to this conclusion before so much labour had been e\]X‘nded. The rough 
preliminary model is particularly valuable in connection with th(‘ contours 
of a difficult site. Useful variations often suggest themselvt^s in the design 
of a house if the garden is approximated to in the model. Indeed, every site 
seems to have its particular conditions and relationship to aspect, views and 
approach, all of which can be visualised much more clearly in elevations 
projected in solid form. Architects of great imagination and power may say 
we can visualise all this in perspective sketches and all this modelling is quite 
unnecessary labour. But even these talented men will find that their clients 
will thank them for expressing what they wish done in this way, and they 
are much more likely to convince them. Surely it is the rarest thing to see a 
modern building which is so convincing in its growth from its site and its 
charm of material that such aids as I am suggc.sting can be neglected by the 
majority of the profe.ssion. ‘Apart from the question of whether modelling 
can be used with advantage for all the hundred and one problems which present 
themselves in an architect’s office, there can be no question in my mind that 
the task of an assessor in great competitions would be simplified, and the 
results would be vastly more satisfactory if, instead of decisions being taken 
on working elevations or elaborate perspectives, the final decision of the 
assessors should be confirmed by models, complete enough to show the relation 
of any building in a town to its site and adjacent buildings. The housing and 
tabulating of drawings of executed buildings is a serious problem in an 
architect’s office. He is continually wishing to have a bonfire, as no architect. 
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I am sure, ever wishes to refer to his past misdeeds. But unfortunately they 
have to be kept for possible reference, and if he begins to burn records of any 
one job, he nearly always finds that it is just those the client asks him to refer 
to. The difficulty of housing models is of course a much greater one. But if 
they are made in the way I suggest there is really no need tf) keep them, as 
all the points which have been made in a model are finally registered in the 
working drawings. A few of th(‘ more important and finished models are 
naturally preserved, but the majority either fall to piec(‘s or are destroyed 
for th(' reasons which I have given. The rather miscellaneous collection of 
slides illustrating models which 1 show to-night are not therefore in any way 
suggestive of any particular architectural metlnids, but rather to shew the 
varying purposes for which models can be usefuhy made. If anything I have 
had to say about the method of architectural n'presentation will further the 
beauty in building, 1 shall be grateful. The surpassing beauty of England 
is in danger from every form of ill-considered design and the use of unsuitable 
material. Housing, we are told, is still a pressing problem, and large areas 
of land are still to be covered with groups of standardis(‘d houses. The real 
difficulty is the grouping and patterning of tht‘ units to the contours of the 
site. To ass(’mble all the units on the roads in mod(d form, and decide the 
points of emphasis to save such large scluines from monotony on the one hand 
and from really m(T(‘tricious variety on the other, can only be done satislactorily 
in my ojnnion by way of a small scale model, mor(‘ (‘specially where the ground 
is undulating. The old village was not product'd by any methods such as we 
associate with an architect’s office. It was an uncontrolled growth of crafts- 
manship interpreted with natural local materials. The conditions which 
pn educed this beauty have gone, and for this n'ason 1 enter a plea for their 
l^reservaticm. Mass })r(xluction has taken the place of the old methods, and 
economic necessities require haste and the use of less sym])athetic materials. 
But forms can still be controlled and standardised into beauty, but only by 
the most careful consideration of the massing and architectural connection 
of the units into less self-conscious and assertive forms than are littering the 
countryside to-day. 


DISCrSSlON. 

Mr. Morley Horder, in reply to a member of the audience, who asked how the 
models were made, and what materials were as a rule employed, said that as tlie 
models must be so made tliat they could be easily pulled about and altered 
structurally, he always used some form of paper board. 

The Chairman said Mr. Morley Horder had given a very interesting lecture. 
The Secretary of the Society had been kind enough to give him a reference to the 
review of a book by Major R. W. G. Hingston on “ Problems of Instinct and 
Intelligence,” with reference to the remarks he made in opening the met‘ting about 
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even lower animals than man going in for model making. It was very possible 
that valuable lessons might be learned from the study of the behaviour of animals 
and insects in that connection. Major R. W. G. Hingston, in his work, Problems 
of Instinct and Intelligence, had told of a case where a wasp had deliberately planned 
out the whole of her nest before she built it : '' One morning, in a deserted house, 
I happened to see on a whitewashed wall an example of this mason’s work. The 
wasp had completed two of her cells and w'as about to commence the third. But 
here is the point which literally amazed me. In addition to the two completed 
chambers, the wa.sp had mapped out the scheme of architecture for all the subsequent 
cells of her nest. Before me on the wall was a deftiiite plan, a mapping out of the 
final structure, made, I have no doubt, for the same piiq)ose that the human 
architect maps out a house. ... At the very commencement of her labour she 
had pre-arranged for the whole work. This, I am confident, implies intelligence." 

Mr. Border had showii how within tlu‘ last few centuries a model had \ory 
occasionally been made befon* a building was put up, and had been of serv^ice. 
Personally, he thought that a gn‘at many portions of this country might hiive 
been difterently covered with Government houses if a plan had been made of the 
countryside with the type of houses and a sketch of the contour laid out beforehand 
to facilitate criticism. That was done m connection with a \'ery important 
structure in London. When Sir Kdward faitytuis designed the Cenotaph in White- 
hall, he first erected a full-sized model before the actual building was made, so 
that the public could see what it would look like. Th(‘ public appreciat(‘d it and 
the result was the Cenotaph. 

The lecturer alluded at the end of his remarks to the important point ol the 
future housing of this country, and spoke about the slums. All thn'c political 
parties w'ere talking about what they were going to do with the slums and what 
they were going to do about more housing. The amount of money wdiich w^ould 
have to be spent, and the difficult problem of ejecting people^ who did not want 
to leave and translerring them to another site, and of pulling dowm houses and 
re-erecting more, w^ould be facilitated if some models were made beforehand to 
enable the ordinary man to understand better what the idea w as with reference 
to surrounding buildings, streets, railways and everything else than was possible 
by mere plans upon paper. He fancied that models could be produced with little 
expense and with vast advantage, and he was glad Mr. Morley Border had made a 
protest as to the importance of showing models and of letting people judge before 
an irrevocable decision was taken. T-arge .sums of money were spent at the present 
time in putting up buildings which later on everyone might desire to pull dowm 
but which would be too expensive to scrap. 

In modern Berlin there was a very big building with -an enormous cross at the 
top of it. It w'as said that cross w^as added because the plan on the paper was sent 
to the Kaiser, who put a mark against it, and the architect, who did not dare to 
question what the Kaiser meant by it, took it to mean a cross, and put an enormous 
cross on the lop of the building. Now everyone would like that cross taken down ; 
probably the Kaiser himself, who at any rate pretended to be artistic, if he had 
seen a model with that heavy cross on the top of the building, w^ould have said 
that he did not mean that or that, at any rate, it should be made smaller and not 
correspond with the way in which his pencil had wandered over the paper. 

Mr. John B. Thorp said he had made a study of model-making the whole of his 
life, and only wnshed that architects would properly appreciate the value of models. 
A short time ago he made a model, for a well known architect at Birmingham, of a high 
tower which had a finial at the top. On paper that finial looked quite in proportion, 
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but when the architect looked at the model he saw that in the real building the 
finial would appear too small when it was looked at from the natural eye level, 
and he made the finial half as big again. It looked out of proportion on paper, 
but in the real thing it looked exactly in proportion. That could never have been 
done had the tower been actually erected with the smaller hiiial. 

The lecturer had said that models were made in tlie j6th and 17th centuries, 
and personally he understood that in the 17th century models were used a great 
deal more than plans. Many people were familiar with the very tine model ot 
Wren’s first design for St. Paul’s, which uas at present kept in an out-of-the-way 
place in that cathedral, and which many pi'ople were therefore unabU‘ to see. It was 
some fifteen to t\venty feet long and made of wood. It would be of advantage if 
the Society would use its influence to have that model removed and pul in the 
London Museum where it could be seen by the general public. 

A.n architect as well as a layman could appreciate* a model w here he could not 
appreciate a flat drawing. Some time ago he made* a model for an architect of a 
\'(*ry complicated roof and told the architect that it would not work. The architect 
did not believe him until he came and saw the model for hiinselt. and it was only 
in that w'ay that tin* mistake was discovered. 

Mr. Morley Horder said that lie hoped that the Architects’ Club would urge the 
Chapter of St. Paul's to allow them to exhibit the model referred to by Mr. Thorp. 

On the motion ol the ('hairman a vote of thanks to the lecturer was earned 
unanimously, and the proceedings then lerimnatt‘d. 


OBITUARY. 


Pt.H. Sir Hhavvxni Si.xoh ILxhaour, K C.S.I., M vn \ra.t-K vn a of Jkaiaw'AR. - 
The Maliaraj-Hana of Jhakuvar, who died suddenly while on hi>» way to Lurope in 
April last, w^as born on Septembt'r 4th, i<^74, and w^as the son of Thaknr Chatrasalji, 
of F atehpur. He w^as educated at the Mayo College. Ajmen*, and at the age of 25 w as 
st'lected by the British Oo\ernment to occupy the throne of JhaJawar, winch had 
become vacant owing to the deposition for mahulministration ot the toriner ruler, 
Zalim Singh, The severe tainine ot 1890. the year lollowung his elex ation to the 
throne, gave the new ruler an oppoi*tuiiity to show' his mettle m the suiiervision 
of relief measures and the personal interest thus shown in the welfare aiid good 
government of his people was continuously maintained throughout his lite. 

The Maharaj-Raiia’s interests were largely in the direction oi science, art and 
literature, and these inter(‘sts were stimulated by a succession of visits to Europe, 
which afforded him opportunities of forming personal relationships w ith a number 
ot persons of scientific or literary tmnnence in this country. He was responsible for 
many reforms in the State of Jhalawar, including the establishment of a two- 
chamber Legislature and the grant of municipal self-government. He also 
furthered the cause of education and enlightenment by the foundation of many 
new schools for boys and girls, the Kajendra Literary Institute, the Shakespeare 
Society of Jhalawar, and other similar institutions. His Highness had been a 
Fellow of the Royal Society of Arts since i<ii2 and was a member of a large number 
of literary and scientific Societies in this country, where his attractive personality 
gave him "a wide circle of friends, Ixith in the social and intellectual w orld. He is 
succeeded by his only son, Kumar Rajendra Singh. 
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NOTES ON BOOKS. 


Immigrant Backgrounds. Henry Bratt Fairchild, Editor ; by Fifteen Con- 
tributors. New York : John Wiley and Sons, Inc. London : Chapman and 
Hall, Limited. 13s. net. 

First glances, by a casual turning over of the pages, show a notable conciseness, 
combined with clearness of expression, so that the early impression is distinctly 
favourable. In our time, a preface to a new book is an almost universal feature, 
and, in addition, there is often a dedication and an adulatory introduction by a 
more or less well-known person : henc(‘ our after-glanct* at the place', where the 
preface usually is, was quite in order, but wt' found no formal preface : not pven 
as much as Abernethy’s notably concise three-word preface', “ Read my Bo^)k.’' 
Abernethy’s volume on surgical experiences was received with acclamation, ^ind 
in a quite friendly spirit it was usually termed “ My Hook ” in honcair of the coni^ ise 
preface and of /Vbernethy's incisive lucid style. The ingenious author of the 
political skit, “ All the Talents,” which was published in the pre-Victorian era 
that gave us thi' wTitings oi Abernethy, satirised prefatory adulations and super- 
fluities by a long and grovelling dedication to the hhiqxTor of China. There is, 
however, a co\ert adnussitm that the \Yriter had no knowledge of his Majesty, 
but realised ” tiie importance of a high title at thi' trout of a boi»k.’* 

In the first es.say, ” What is an Immigrant Background ” ? pp. i to 13, Professor 
Fairchild, who occupies the chair of Sociology in New York Vniversity, tells 
us what we are to understand by the term. He says (p. i) “ that the new political 
orientation is scarcely more than an incidtnt.” ...” It is the environment in 
its entirety which he has left behind that constitutes Ihi' background.” 

Before briefly toindiing on tlu' principal points ol Brofessor Fairchild’s n<‘w 
and important contribution to Sociology we may revert to our own discursivt' 
•commencement and indicate the notably useful h'sson in book construction whicli 
he gives to the literary world. H(‘ shows that prefact' .ind introduction may well 
be set aside in many cases ; the first sentences of the book ilst'll indicating its 
nature and aims. 

In the pages which constitute tlx* book under notice we find important new 
strains of thought for tlu' economist, tht' statesman and the gi'iieral reader ; the 
essayists who co-operate with Professor Fairchild working in that general spirit 
of unity w^hicli makes reading easy and profitable. 

Our endeavour to convey some partial notion ot the varied store of facts and 
opinions as to fundamentals in comparative sociology must consist of a lew 
exemplary extracts, with remarks. 

On p. 268, under the general heading ” Other IVoples ” and snb-heading ” dhe 
Turks,” w^e read : ” luitil the revolution of the young 'furks in 1908, Turkey 

had been an absolute monarcliy. ... In 1022 tlu' nationalist government . . • 
abolished the Sultanate.” Tlius the great historical event of 1453, which drove 
learning westward, has its incidence changed by the Great War. 

Let us now turn to pp. 240 and 241, the conclusion of an essay in which the 
Editor of The Forum (H. G. Loach) studied the background of the Swedes. He 
seems to dread the tliought of such material as may be expected in the compatriots 
or d(!scendants of such men as Gustavus Adolphus, Scheele, and Buselius sinking in 
a welter of “slang, jazz, chewing gum, mileage-tablets, and the movies” ; akso 
he makes sugge'^tions for the utilisation of such material. Perhaps we can 
summarise all that is to be said in the words, Head Fairchild’s Book. 
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Everyday Art at School and Home. By I>. T). Sawer. London : B. "J'. Batsford, 
Ltd. I2S. bd. net. 

It would be rash of the highbrow critic to “ turn up his nose at this book, 
with its little texts and sentimental poems. It would be rash, because it needs 
a special talent for a grown-up to retrace his {or her) steps so as to cmalde him 
(or her) to guide the young through their early stages of artistic expression. 
Miss SawcT has this special talent. Some books of this class are bad specimens 
of a good type ; “ Everyday Art " is almost the opposite, namely a good specimen 
of a dangerous, if not necessarily bad type. In short. Miss Sawer has a second 
talent : that of expressing herself in words and pictures, and so communicating 
her personality to her readers. Thus she disarms the critic, who would often 
challenge the letter of her law if its spirit were not entirely sympathetic. 

Indeed, the present reviewer has never known a generous spirit bubble over 
into print with such happy effect. There is, of course, no attempt made here to 
turn children into little JMichel-Angelos. But one cannot lu'lp hojiing, and almost 
believing, that with th(‘ aid of this book parents and teachers will turn them into 
more sensitive and civilised people than their likes of the previous generation. 

An excellent chapter d(‘als with lettering, a subject that T would not have 
dreamed of in the Avildest dreams of my own childhood as actually an art : it was 
clearly an engine of penance. Three chapters together are called : “ Drawing 

exercises to develop intere.st in home life.” .\ very good motive, for childnm take 
home life too much lor granted, or think ot it only as a beginning and not also as an tmd. 

So in spite of Miss Sawer’s N(‘o-platomc-evangelical-panlht‘isin one must recom- 
mend her book verv highly indeed. 

P. B. 


EXHIBITION OF APPLIED ART. 

Exhibition of Aris and Crafts, L.C.C. Cfn iral School of Aris vnd Crafis, 
SoUTHAMP'ioN Row.' The problem ot eulture, in its widest a.spect, is that of giving 
all human beings a looting, at least, on a high common plain ol s(*nsibility. it 
should not b<^ too much to ask that in the modern world all the inhabitants of a 
progressive country should speak the same language. That they should do so is 
just and expedient, and an upshot to be hastened by all the leasonabie intellectual 
and economic influences at the dispo.sal of society. 

Arts and crafts may be regarded as both a sign and an expression, as both 
discipline and emancipation. Talent can be fosttued, and good taste can, to an 
important extent, be inculcated even wliere there is little talent. The latter 
1 unction, the inculcation of good taste, is being performed witii increasing effective- 
ness by the technical institutes of Loudon. These metropolitan centres of technique 
and culture are being more cind more appreciated by thousands of people, and the 
present exhibition does great credit, not only to the students, but also to 
their instructors. 

There is a wide range of exhibits. The pottery is interesting; M. K. Vowles, 
as usual, shows an artist's feeling for colour, and is run close by S. Peereboom 
with a desirable jug. A, Goodborn, with rather more abstract patterns, is good ; 
>0 is J. Grant. W. Turner and L. Cookes are so able that one hopes they w'ill turn 
trorn genre in porcelain and apply their talents to more sympathetic ends. 

The metal work show^s nothing if not a very honest stri\’ing to compromise 
between utility, originality and sound traditions of design. Note the work of 
C. W. Gilbert and A. Nimmo, the small engraved silver salver by A. L. Wyatt, 
‘Hid the tea-pot by M. Fells. 

Turning to book production, we find that the little printing on view is good. 
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and that there is quite a wealth of admirable binding. Sonic of these names are 
already known, Vnit not as widely as they ought to be. Miss E. Greenhill’s work 
is excellent, or when not excellent, enterprising : her cover for a volume of Blake 
is creativ’^e but not altogether right. P. A. PoJak and C. Crcsswcll are tine craftsmen ; 
B. Bewsher is an admirable scribe. 

Among exhibitors of patterns for textiles, Goetzer Stoyn is conspicuous — 
evidently, by the wa^’, a many-sided person. M. Vonge seems not inferior ; there 
is to-day a goodly company of clever workers in this department. 

It is another story when we leave the crafts and come to th(‘ fine arts, but one 
hardly expects to find more than evidences of pains taken in the pictures and 
statues shown by students in any school w’hatsoever. The exliibition clos(ts on 
June 26th. P.\B. 


GENERAL NOTE. 

R.T.B.A. S( HOI. \RSHirs in Arc HiTFxxuKii. — The Royal Institute of British 
Architects offer for award m July, two Maintenance Scholarships in Archi- 

tecture of a maximum value of ;^too per annum, tenable from October, 1920. 

The Scholarships will be tenable, in the first instance, for one year, and will be 
renewable for tw'o further periods of one year (*ach. They an^ intended to enable 
students wlio have not the necessary means to attend an approved course at one 
of the Schools of Architecture recognistHl for exemption from the R.l.B.A. 
Examinations. Students who are already taking such a course are not eligible to 
apply for a Scholarship. 

Particulars and forms of application may be obtained from the Secretary to 
the Board of Architectural Education, R.T.B.A., <1, Conduit Street, London, W.i. 

The closing date lor the receipt of completed applications is the 1st July, 1929. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monday, June j 7 .. University of London, at King’s 
College. Strand, W.C. 5.^0 p.ni. Dr. H. W ildon Carr, 
“ The Philosophy of Leibniz,” (Lecture V). 

At University College, Gower Street, W.C. 5 30 pm. 
Prof. Martui P. Nilsson, "Horner and M>(enaB.” 
(Lecture 1). 

Tuesday, June iS Iinperial Institute (Cinema), S>outh 
Kensington, S.V^', 2.15 p.ni. Mr. Clifford Collmson, 
*' Trading with South Sea Cannibals.” 

Statistical Sonets , at the Royal Sof ietv of Arts, Adelphi, 

W. C. 5.15 p.iu. Sir Hubert Llewell>'n Smith, **'Ihe 
New Survey of London Life and Labour.” 

University of Ix^ndon, at King’s College, Strand, WLC. 

5.30 p.m. Sir liemard Part's, ‘ ‘ Contemporary Russia.” 
(Lecture VI 11). 

Wednesday, June 3 9.. British Academy, Burlington 
Gardens, W. 5 p.m. Dr. Cainillo Pellizzi, 
" Romanticism and Regionalism.” 

Imperial Institute (Cinema), South Kensington, S.W. 
a.X5 p.m, Mr. A. E. Smith, " London — the Imperial 
Port.” 

Meteorological Society, 49, Cromwell Road, S.W’. 5 p.m. 

X. Dr. F. J. W. Whipple, ” Potential Gradient and 
Atmospheric Pollution : the Influence of * Summer 
Time.’” 2. Mr. A. J. liamford, "Vertical Air* 
currents as Meaisured by Pilot Balloons.” 3* 
George Slater, " Studies on the Rhone Glacier, 1927. 
The Relationship betweeai the Average Air-temperature 
and the Rate 01 Melting of the Sunface of the Glacier.’ 


Umversitv of London, at King’s College, Strand, W.C. 

5.30 p.ra. Dr. H. Wildon Carr, " I'he Philosophy of 
Leibni? ” (lecture VI). 

At University College, (k)wer Street, W.C .3.30 p.m. 
Prof Martin P. Nilsson, "Homer and Mycenae.” 
(Lecture II). 

Thursday, Junb 20. .Chemical Society, Burlington Hou.se, 
W. 8 p.m. I. Mr. IL B. Baker, “ Manipulation in 
Intensive Drying.” 2. Mr. WC A. Bone, " Notes on 
Intensive Drying of Gaseous Media.” 3. Mr. H. J. 
EmeK'us, " The Light Emission from the Phos- 
phorest-ent Flames of Ether, Acetaldehyde, Pro- 
pionaidchyde and N-Hexane.” 4. Messrs. A. J. H. 
Iloussa, J . Kenyon and H. Phillips, " The Relative 
c onfiguration of d-/:i-Oclanol and its Dextrorotatory 
Halides. The Interconversion of the Optically Ac tive 
/:f-Ortanols by a New Method.” 

Constructive Birth Control and Racial Progress, Society 
for, at the Essex Hall, Essex Street, Strand, W.C. 
H p.m. Mrs. Cora B. Hodsou, " Birth Control Clinics 
m the United States.” 

Fkiday, June 21. Imperial Institute (Cinema), South 
Kensington, S.W. 2,15 p.m. Colonel J. A. Haddick, 
“ India, Past and Present.” 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. H, E. Monsieur J. Gennadius, " Sources of 
the History of the Greek War of Independence.” 

At the London School of Economics, Houghton Street, 
W C. 5 p.m. Mr, Philip Noel Baker, " J he Con- 
sequences of the Paris Pact for the Renunciation of 
War.” (Lecture III). „ 

At University CoUei'e, Gower Street, W.C. 5.30 p.m. 
Prof. Martin P. Nilsson, " Homer and Mycenae. 
llAjcture 111). . , 

3 p.m. Prof. A. E. Richardson, French Late 
kenaissaiice Architecture.” 
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FINANCIAL STATEMENT FOR 1928. 

'J'ho following statement is publishf^l in this week’s Journal in accordance with 
Sec. 25 of the Society’s Rye-laws : — 

INCOME AND EXPENDITURE ACCOUNT- 
January 1st to December 31st, 1928. 

Dr. Cr. 


i s. ii. 

To ./ovrn«/,iiu;lu(lmi{ PrintiTiK 
Publislunp and Ad\(‘rtr 
isomonts 3,5.30 J 1 


£ n. d. 


i^il)rar.v and ik)ok])indiii^ 
Mcdalh : 


80 0 


Albert 
.Hudety 's 


. .. l!l 10 0 
.. 24 10 0 


< antor Lectures 


40 0 0 
131 7 4 


Expenses ul Exaniinutiuus 


3,813 10 1 1 
13,f»08 19 4 


House : 

Rates and Taxes . . . 
insurance, Has, Coal, 

Expenses and Charges 
incidental to Meetings 

Repairs 

installation of Cinema* 

Higrapli 106 12 7 


376 2 10 


700 io 6 
230 17 2 


1,419 3 0 

4,406 8 7 


Offieii Expenses - 
Salaries, Wages, and 

J’ensions 

Stationery ami Olliee 

Printing 660 6 0 

Postages, Part'els, and 
Messengers' Eares . . 281 1 0 

6,247 14 7 

< omiuitteeb 

Uencral Expeicnes 36 16 6 

Industrial Art Competii ion 616 2 6 

Inl^n'st on Rank Overdraft 92 11 11 

Superannuation Fund 624 R 0 

£26,248 6 8 


t fi. d. £ s. 

Hy Suhseriptions 0,084 10 0 


Lile Com|>ositions . . . 


.563 1(1 0 


Interest and I)i\idends oji 
Society 's Irnestinenis 373 0 10 

0 round Rents 30.6 9 U 

Interest, Divideml.w, and 
(irtmnd Rents troin 'ITust 
Funds for tieiuTal Piir- 


0,038 0 0 


puses 406 

Do. fnim Ruildingaml En- 


4 8 

dowment Funds 22 7 


, i.^r)7 10 11 

Sales, etc. ■ 

.fouriittl 19,. 0 1 

Do. Advcrtiseinents 750 0 0 

Cant/or Leetures 38 10 8 

- - - 983 10 9 

Examination F(‘es and Advertisements 
In and Sale ol Examination Papers . . 1 5,4 68 8 0 

Charges for Expenses for the use of 
Meeting Room 362 0 0 


Rent of Cellars 


75 0 0 


Halanee, being FiXeess of Expenditure 
over Im’oine transferred to Capita! 

Account (see Balance Sheet) 463 7 0 


£26,248 5 8 


779 
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TRUST INCOME AND EXPENDITURE ACCOUNTS. 


Dr. 


t s, il £ d. 

To ART CONORRSS STnUKNTSHIl* ~ 

luterDBt on InveBimcuts 24 1 4 i) 

Prize and expenscH 01 lf> fi 


Balance due to the So(:it‘t.N 27 1 0 

Balance forward ]«]4G 13 5 


Cr. 

Trust 

Accumulations, 
Dec. 31 fit, 1928 

.loHN Stock Trust Z s. d. £ s. d 

By Balance, Jauuar.\ 1st, J 028 . . 40 17 3 

„ Interest on Investments .... 3 10 2 

r>3 7 

Tv'ortji London Kxhiwtion Tiurs'j'-- 


Balane<*, January 1st, 1028 . . 

70 15 

0 




Interest on Investments 

6 

14 10 




Lm Brizes for Industrial 

77 

0 

10; 




l)c.sjp!n 

43 

4 

-4 

34 



1)R. AumKD’s Trust— 
Balance, January Ist, 1928 . . 

73 

1 

8 




Interest on Investments .... 

7 

J4 

.5 






— 

-- 

180 

16 


Thomas Howard’s Trust— 
Balance, J aniiarv 1st, 1028 .. 

77 

17 

.8 




Interest on Investments 

10 

10 

8 

(h 



Mulrkady Trust 







Balance, January 1st, 1028 . . 

3.5 

1.5 

.5 




Interest on Jnve.stinents 


11 

0 

41 

6 

5 

I>R. SWINKY’S 1'RUST— 
Balance, January 1st, 1028 .. 

160 

0 

0 




(Ironnd Bents (ln<'onu’ Irom) 

180 

0 

0 





.340 

0 

0 




J^ehs Cost ol Cui> 

100 

0 

0 




,, Transler to Society’s 







lueome and lixpeii- 
diturea'( 

140 

0 

0 

100 

0 

0 

Kranits (^ohh Trust 
B alance, January Ist, 1028 . . 

.54 

0 

, 




Interest on JnveBtimTits .... 

8 

18 

10 




liK Ni-,\K Foster PRi/.K Tri'st 






Balance, January 1st, l!>2H .. 

24 


4 




Interest on Jnvestincnls .... 

0 

0 

6 




Fotiikuoim. Trust 

Balance, Jaiuiarj 1st, 1028 .. 

30 

13 

1 1 




Interest on lu\ estments .... 

13 

12 

•'» 

44 

6 

4 

Benjamin Sham* 'I’rust 
B alance, January Ist, 1028 .. 

27 

10 

8 




Interest on Investimmts 

4 

13 

(i 






.... 


32 

4 

2 

Cantor Trust - 
Interest on Invcstincnts 


o 

0 




tJmund Bents (Jneoinc Irom) 

J41 

0 

0 





278 

;» 

0 




/>CA.v Transler l-o Soeiet.\’s 







Jiieonu’ A Kxi>eiiditure a/e 

278 

2 

0 




I»AMS 'J’RUST- 

lut4‘rest on liivcstim'nt.s 

78 


M 




Ia’hk Transfer to Soeletj’s 







Income & Kxi>endlture a/e 

78 

2 

8 




Sir (jIkorge Birdwood Memorial Trust 

-- 



Interest on luvcfitments 

30 

15 

0 




Ltm cost of Sir K. Bait’s 







Lecture (including BrlutiiiR) 36 15 

0 




UussiAN Emhasby Prize Trust 






Halatiee, January 1st, 1028 . . 

25 

0 

0 




Intcn*st tin Investments . . . 


0 

0 

30 

0 

0 

J)R. Mann Trusi> 

Balance, January 1st, 1928 . . 

85 

JO 

J 




Interest on luvestraoiiis .... 

51 

8 

6 





136 

18 

7 




lets Paid for Lectures .... 

80 

8 

4 



3 


— 

— 


56 10 


663 la 7 


Carried forward 


£1,183 Id 2 


Carried forward 
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TRUST INCOME AND EXPENDITURE ACCOUNTS-ton/inueJ. 


Brought forward .... 


£ ft. d, 
1,183 15 2 


£ 8. d. 

Brought forward 1 

By Owen Jone« Memorial Trust - 

Iiiteri'st on InvestriUMits 15 13 4 

iim- Brizes awarded 15 13 4 


Thomas Oray Trust — 

,, Balance, January 1st, lh28 . . 3S3 2 1 
„ Interest on Investments .... 272 1 2 


055 3 3 

Les'.^ Paid for Prizes and 

Kssay 135 0 8 

Trueman Woojd Lecture Trust - 

Interest on Investments ... 32 10 10 

Jjfas cost of Dr. Jean’s 
Led lire (including Printing) 32 10 10 


£1.183 15 2 

11»20 Jan. 1. By Balance broiiglit forward £1,140 13 5 


£ s. d. 

la,l>ilal Acoount - 

As on J anuary 1 si. 1928 75,728 1 1 7 

Df)uations re Building 
Fund 8 9 4 


L<»u Income and Kxpeiidituri‘ 
Account Balance 


BALANCE SHEET, December 31st, 1928. 

£ s. d. £ 8. dj 


Trust Funds 

Capital Account 25,410 0 0 

Accumulations under 
Trust income and 
Expenditure Account 1,140 13 5 


. _ 

75,273 

13 

11 

Mmdry Creditors 

822 

4 

0 1 

Bank Overdraft 

6,504 

8 

11 ' 

industrial Art Fund 
(Donations received and 
not yet expended) .... 

348 

C 

1 

1 

» i 


20,550 19 5 

£109,505 12 11 


Freehohi J’reiaises 
18 and 19 John Street, as 

on Decemher 31bt, 1923 . . *50,392 16 7 

Books, Pictures, etc 10,000 0 0 

Investments (see schedule) 17,481 8 5 

Siihscriptions outstanding 2,144 11 0 

Sundry Debtors and tlronnti 

Kents outstanding l,i>80 10 11 

Paid oil Account of 1929 

Exuuii nations 2,400 0 0 

Trust Funds - 

Invchtuicnts 25,410 0 0 

Crouiul Kents, etc 90 0 0 

25,500 6 0 


£109,505 12 11 


Doimtipiis etc. received 
to date 


PRESERVATION OF ANCIENT COTTAGES FUND 

£ s. d. I £ 


£ s. d. 

£3,541 18 3 4"o Consoli- 
dated Stock 3,000 0 0 

Hanipsteud (larden Suburb 

Debenture Stock 55 0 0 

Amount paid U) preserve 
Cottages at Worthing. . 60 0 0 

Expenses, printing, pos- 
tage, ete 389 4 4 

Cash at Bank 3,292 9 9 


have audited the above Accounts and Balance Sheet for 1928 with the books, accounts 
vouchers relating thereto, and certify them as being in accordance therewith. We have verified 
th Oank Balances and investments. 

KNOX, CROPPER & CO.. 

i^pencer House.'Bouth Place. E.C. 2. Chartered Accountants. 

5th June, 1920. 

• Towards this amount £48,506 13a. 2d, has been received in subscriptions from Fellows cf the Society and 
^'liters, and the excess of income over expenditure for the years 1922-28 amounted to £2,904 14s. lid.. There 
' therefore still a deficit of £8,981 8s. 6d. on the Building Fund, and the Ooimcll earnestly appeal to Fellows 
assist them In clearing it off. 
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SCHEDULE OF THE SOCIETY’S INVESTMENTS. 

Standing in tiw* Books 


at a Value of 

Ground -rents (amount invested) £10,496 2 9 

£217 0 0 Great Indian Peninsula Bailway 4 per cent. Guaranteed Debenture 

Stock 157 0 0 

£500 0 0 New South Wale.s 4 iwir cent. Stock 445 0 0 

£500 0 0 Canada per cent. Stock 430 0 0 

£100 0 0 i.JUM'nftiand 4 p<‘r cent. Stock 97 0 0 

£530 10 1 New Soutli Wales 5 per cent. Stock 514 11 0 

£500 0 0 Natal 4 per cent. Stock 445 0, 0 

£321 15 9 Metropolitan Water Board ” B ’* Stock 209 hI 0 

£6 0 0 New Itiver (\unpany Shares 6 ol 0 

£3,408 14 6 India 3i per cent. Stf)ck 2,181 Ills 

£500 0 0 South Australia 4 per ciuit. Stock 500 0 \o 

£2,000 0 0 War Loan 5 per cent 2,000 0 \o 


£17,481 8 


The Market value of tin* above investinents on December 31,1928, \v;m £17,752 11 9 


TRUST FUNDS INVESTMENTS SCHEDULE. 






Value at date of 

Value on 





H III. ill* 

llequest or Translei . 

Dec. 31, 1928 

Alfred Davies Be<iuest £1,953 0 

0 

Great Indian Peninsula KallwaN 



» 






4 per cent. 

(4imraiite('d Deben- 









t.iire Stock 


£1,80(1 

0 

0 

£1,542 17 

0 

Dr. Swiney'.s Bequest 

4,477 10 

0 

Ground-rents (anionnt evpemled) 

4,477 

10 

0 

4,477 10 

0 

Dr. ('aiitor’8 Bequest 

2,695 n 

3 

Do. 

do, do. 

2,695 

J1 

3 

2,695 n 

3 

Mulready Trust 

111 0 

9 

5 per cent. War Jjoan 

J09 

10 

1 

114 1 

10 

Howard Trust 

571 0 

0 

Metrrtpolitan 

Railway 34 per 









eent. Stock 

510 

9 

5 

371 3 

0 

Owen Jones Trust 

.522 3 

2 

India 3 per cent. Stoek 

423 

0 

0 

315 18 

0 

. .... I 

3,273 16 

6 

Do. 





1.980 13 

0 

Dr. 1 antoT 8 Bequest j 

648 19 

7 

Bombay & 

do. ^ 

Baroda Railway i 

2,573 

10 

0 

671 14 

0 




Guaranti'ed 3 ik.t <Tnt. Stock-' 






J. Murray and others. Building f 

20 16 

4 

India 8J per cent. Stoek 

20 10 

0 

14 13 

6 

Fund 1 

38 11 

0 

5 per CM'rtt. War loan 

54 

18 

0 

39 12 

(I 

Francis Cobb Trust 

255 14 

1 

New South Wales 31 per cent. 









Stock 19.30-50 

250 

0 

0 

194 6 

9 

f 

140 3 

1 

34 per Cent. 

Conversion J.oan 

100 

0 

0 

ni L 

6 

Le Neve Foster Trust | 












1 

5 do. 

War Ijoaii 

40 

0 

0 

43 5 

0 

John Stock Trust 

70 4 

0 

5 do. 

do 

100 

0 

0 

72 2 

0 

Shaw Trust 

93 12 

0 

5 do. 

do “ . 

129 

6 

8 

96 3 

0 

NorUi London Exliibiiion Trust 

134 17 

0 

5 do. 

do 

JB4 

15 

0 

V38 11 

0 

Fothergili Trust 

272 7 

0 

.5 do. 

do 

374 

0 

0 

279 17 

0 

Aldred Trust 

154 8 

0 

5 do. 

do 

210 

17 

6 

158 13 

u 

Endowment Fund 

394 7 

0 

5 do. 

do 

525 

2 

3 

405 4 

u 

Trueman Wood ” T.«ecturc 










Endowment Fond 

929 15 

8 

34 do. 

(Conversion Loan 

654 18 

0 

736 17 

0 

Sir iieorge Birdwood Memorial 










Fund 

734 19 

0 

5 do. 

War Loan 

674 

0 

0 

765 4 

(1 

Russian Embassy Prize 

100 0 

0 

5 do. 

do 

91 

9 

3 

102 15 

0 

Mann Trust 

1,028 0 

2 

5 do. 

do 

900 

0 

0 

1,056 15 

u 

Thomas Gray Memorial Trust 

9,047 18 

9 

34 do. do. Oonver.dun Loan 

7,000 

0 

0 

7,170 10 

0 


r 1,000 0 

0 

Canada 4 per cent. Stock. . . . 

1,000 

0 

0 

910 0 

u 

Art Congress Studentship . . . 

1 


Bengal'Nagpur Railway 4 







1 112 0 

0 

per cent. 

Debenture Stock 

112 

0 

0 

88 10 

0 


1 891 9 

6 

5 per cent. War loan 

398 18 

7 

402 5 

4) 





£25,410 

6 

0 

24,945 12 19 
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NOTICES. 

ANNUAL GENERAL MEETING. 

The Council hereby give notice that the Onc-hundred-and-seventy- fifth 
Annual General Meeting, for the purpose of receiving the Councirs Report 
and the Financial Statement for 1928, and for the election of Officers, will 
he held, in accordance with the Byedaws, on Wednesday, June 26th, at 4 p.m. 

(By Order of the Council), 

Gkokge Kenneth Menzies, 
Secretary, 


COUNCIL. 

A meeting ol the Council was held on Monday, June loth. Present : — 
Sir George Sutton, Bt., in the Chair; Lord Askwith, K.C.B., K.C., D.C.L. ; 
Sir Charles Stuart Bayley, G.C.I.E., K.C.S.T. ; ('aptain Sir Arthur Clarke, 
KB.E. ; Sir Thomas Holland, K.C.S.L. K.C.T.E., D.Sc., F.R.S. ; Mr. P. 
Morley Horder, F.S.A. ; Sir Herbert Jackson, K.B.E., F.R.S. ; Major Sir 
Humphrey Leggett, R.E., D.S.O. ; Sir Philip Magnus, Bt. ; Sir Reginald 
A. Mant, K.C.I.E., C.S.T. ; Col. The Master of Sempill ; Mr. James Swinburne, 
1 .K.S. ; Mr. Carmichael Tliomas, and Lt.-Col. Sir A. T. Wilson, K.C.I.E., 
f S.L, C.M.G., D.S.O., with Mr. G. K. Menzies, M.A. (Secretary), and Mr. 
W I*erry, B.A. (Assistant Secretary). 

fhe following candidates were duly elected Fellows of the Society : — 

linker, W. E , London. 

liannister, William, J.P., Croydon, Surrey. 

Ililderbcck, George Leslie, New London, Conn., C.S.A. 

1 vfe, John HerlxTt, Calcutta, India. 

Herd man, Ellice Bernard, Suez, Egypt. 

J(*tlreys, Arthur Gerald. Port Arthur, Ontario, Canada. 

Kark, Victor Sais, London. 

Macfarlane, Athol Hcrridge, M.C., Hillah, lra<| 

Mackenzie, John E'raser, Nairobi, Kenya. 

Powell, Lange L., Brisbane. Australia. 

Hhodes, Harold, A.R.C.A., Manchester. 

Sakai, Yasudiro, Tokyo, Japan. 

Sampson, Charles Victor, La I'az, Bolivia, 
i^umner, John. Powyke, Worcester. 

1 aylor, H. Stanley, Bath. 

^Vilson, George Heron, East Grinstead, Sussex. 

right, Reginald W. M., Bath. 

\Vood, Gladstone Stanley, Chesterfield. 

1 he resignation of Sir Alfred Yarrow, Bt., F.R.S., was accepted with regret. 
Tile terms of -the award of the Albert Medal were settled [see page 784 below.] 
The number of entries for the Competition of Industrial Designs was reported. 
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The Report of the Council for the session 1928-29 was considered and 
approved for submission to the Society at the Annual General Meeting. 

A quantity of financial and formal business weis transacted. 


THE SOCIETY’S ALBERT MEDAL. 

The Albert Medal of the Society for the current year has been awarded by 
the Council, with the approval of the IVesident, ll.R.H. the Duke of 
Connaught, to Sir Alfred Ewing, K.C.B., LL.l)., F.R.S., Principal and | Vice- 
Chancellor of the University of Edinburgh, “ for his work on magnetism 
and his services to Teclmical Education.” 

The medal was founded in 1863 as a memorial to Prince Albert, for eighteen 
years President of the Society, and is awarded each year ” for distinguished 
merit in promoting Arts, Manufactures and (‘ommerce.” 


PROCEEDINGS OF THE SOCIETY. 


TWENTY FIRST ORDINARY MEETING. 

Wkdnesdav, May 81 h, 1929. 

Professor \V. Rothenstkin, M.A., l*rincipal, Royal ('ollege of Art, in 

the Chair. 

The Chairman said he took it that the honour of presiding that evening had 
been conferred upon him largely because he had also had tlie honour — perhai>s 
the greatest of all in his 1 airly long life -of having been an otlicial artist during 
the war. It had certainly been an immense privilege for a non-combatant to go 
through some of the hardships of the men who had taken part in the actual figliting. 
He was looking forward with the greatest possible interest to hearing the lecture 
and to seeing the slides. If he might be allowed to say one thing for his own 
profession, it was the fact that for the first time, ])rol>ably for 200 or 300 years, 
there was a subject matter in common between the artist and the public w’hich 
made most of the war pictures the most significant pictures which hiJid been 
produced in our own times. That was a state of things which everyone w^ould 
like to see recur somehow, so that there would be that marvellous partnership 
again — a common subject matter w^hich would allow people to follow works of 
art without thinking of the three dimensions, but sharing with the artist common 
human experience. 

WAR AND ITS INFLUENCE ON THE ARTS. 

By Charles ffoulkes, O.B.E., F.S.A., 

Curator of the Armouries, Tower of London. 

The subject which I propose to discuss this evening has so many ramifications 
that I am compelled to deal only with one aspect and must perforce leave, 



June 21, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 785 


with regret, the influence of war upon architecture and the applied arts, the 
loss of priceless works of art by the destructive agency of war and the introduc- 
tion of alien styles and fashions by conquerors who imported their own artists 
and imposed their will, political, economical and artistic upon vanquished 
nations. 

Time also will not allow me to consider the war records of Assyria, Egypt, 
(ireece and Rome, though each of these merits spcicial study from which we 
might learn much of the military operations and equipment of past ages, 
a study which, in this country at any rate, has never received thc' attention 
which it certainly merits. 

1 shall confine myself tliis evening to the ])ictorial and sculptured military 
rc'cords from the thirteenth century up to the ])resent day, and even here 
there is such a vast amount of important matcTial worthy of consideration 
tJiat J can only touch upon certain typical examples as illustrating the value 
of these records as illustrations of historical t^vents. 

The psychology of war, the reasons for its periodic outbreaks and 
tile possibility of its jirevention, must be left to abler students of the subject, 
blit 1 am sure that all of us, with the exception of a few savage militarists, will 
agree that it is a terrible upheaval of society which must be avoided at all costs. 
At the same time, in considering the artistic development of the several nations 
of Europe we shall be obliged to admit that the history of art and craftsmanship 
is very definitely bound up with national history, and national history is 
the histor}’ of conquest and war. 

Napoleon Ifl , under whom those exhaustive studies on the history of artillery 
were jirodueed, went still further, for lu* attributed the development of the whole 
of civilisation to artillery alone. Writing in 1S72, after his own tragic ex- 
j^eriences, he states, “ L’histoire de rArtilleric est Thistoire du progres des 
sciences ct partant de la civilization.” 

All pictorial and sculptured art from the eleventh century onwards was 
produced under the patronage of kings, princes and high ecclesiastics, and to 
these riches and wealth in the first instance were simply matters of land and 
territories, which were only acquired by conquest and were held only by strong 
niilitary forces until such time as a stronger power arose and opposed them. 

It the^refon^ follows that it was only the conqueror or the ruling prince with a 
stabilized empire who could hold his own and establivsh a court as a centre of 
learning and of the arts, and could patronise the artist, sculptor and craftsman 
either by directly employing the lay artist or by founding monasteries and 
' edesiastical establishments in which the miniaturist could work in safety, 
]>eace and quietness. Such great princes as the Medici, Francis I of France, 
King Rene of Anjou, Maximilian, Napoleon and the British government in 
du* late War were conquerors, or at any rate held large possessions by force of 
<uins, and it is to their patronage that we are indebted for many of the finest 
‘ samples of the allied arts, and it is their military exploits which have inspired 
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artists to produce woik which has its place in the histor>^ of art quite irrespective 
of its military value. It may be urged that some of the greatest works of art 
have been produced under the patronage of the merchant princes of Venice 
and the Netherlands, but these, I suggest, amassed their riches either by 
loans for war purposes or by trading, which could only be carried on in safety 
because it was protected by armed power on sea and on land. I only knov^ 
of one instance where a beaten nation produced military works of outstanding 
merit. I refer to the military paintings of the War of 1870 by Edward 
which as portra^^als of actualities and at the same time records of 
equipment, minute to the smallest detail by an eye witness who 
served in the French army, are unsurpassed. 

Military paintings and representations may be l:roadly divided into thret^ 
catagories ; 

(1) the religious, i.e,, illustrations from the Old and New Testaments. 

(2) fables, or romantic histories, such as The Romance of Alexander/' 

The Life of Charlemagne ” and, 

(3) historical, as for example, '‘The illustrations of Cfesar’s Gdlic War" 
in the " Harleian Manuscripts," the illustrated " Froissart " also in the Harleian 
Manuscripts, " The life of Richard Beauchamp, Earl of W arwick," the Cowdray 
paintings, and many others, including all the military painters of the eighteenth, 
nineteenth and twentieth centuries. 

Taking the religious subjects ftrst. These as I have said are mostly 
illustrations from the Old and New Testaments, and it is in the Old Testament 
that we find innumerable miniatures depicting battles of Israelites. Here the 
Israelites are always shown as the victors, and the same may be noticed in 
the illustrations of fables and historical events iq) to the sixteenth century, when^ 
the armies of the hero, or of the nationality to which the painter or his patron 
belonged, are always portra}'ed in the best possible light. Up to the end of 
the sixteenth century the artist almost invariably depicts the fighting man in 
the costume of his own period, and herein is most valuable double-edged 
evidence, especially in illuminated manuscripts, for, if we know the date of 
the manuscript we can be certain that the armour portrayed is of that date, 
but if we do not know the date of the manuscript and from other sourct '- 
we know the date of the armour that is represented we can date the manu- 
script with a considerable amount of accuracy. 

The artist from the eleventh to the sixteenth century had no antiquarian know- 
ledge whatever. It is true that Italian painters of the Renaissance, such 
Mantegna and Guilio Romano, having the remains of Roman sculpture to guid» 
them attempted to give some sort of historical accuracy when dealing witfi 
classical subjects, but for the most part the soldier, whether he be an Israelitt' 
or one of Charlemagne’s paladins, or indeed Joan of Arc, was always equipped 
the armour which the artist knew and had before his eyes. 


jDetaille, 

\militar\ 

uctuallv 
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I have noted the absence of historical data in most of the early battle pieces 
but there are other aspects which have never received the consideration which 
I think they deserve. One is that all battles from the Bayeux tapestry^ right up 
to the military prints of the earlier nineteenth century show the combatants at 
full speed, which when we consider the cumbrous equipment of the mail-clad 
knight of the thirteenth century or the heavily laden grenadier of the French 
Imperial Guards, must have been an absolute impossibility. Another interesting 
detail which I do not think has ever ])een seriously noticed is that in all these 
battle-fields the combatants are shown in full armour or uniform. Occasionally 
we have written records of fighting men discarding their armour in order to 
move more easily, as in the notable and off-quoted example from the chronicles 
of Du Guesclin, from which we learn that at the Battle of Mont Auray in 1364 
Sir Hugh Calverly ordered his men to take off their cuisses or leg armour in 
order to move more easily ; and again we have the instance of Sir Philip 
Sidney and Gustavus Adolphus being killed because they had discarded portions 
of tlieir armour. Very seldom, even in later years, except in pictures by 
De Neuville, Dtkaille, Vereschagin and Lady Butler, do we find troops re- 
presented as travel-stained, unkempt and ragged. The artist of the late 
nineteenth century is more of a realist, but even here if we compare the finished 
painting with some of the sketches of war correspondents we find that there is 
still a portrayal of what, for want of a more polite expression, we may call 
the “ spit and polish " beloved of the sergeant-major. The reason for this is 
threefold : firstly that the artist had to please his patron, who naturally 
desired an attractive record of his military operations, secondly with few 
excep)tions the artist worked in his studio and had very little first-hand 
knowledge of the carnage of a battlefield, and thirdly, in the case of easel 
pictures or wall decorations he had to produce something which was inspiring 
and not terrifying to the public. The great military paintings at Versailles, 
the wall painting by Maclise in the Houses of Parliament, and such pictures as 
Philippoteaux's '"Battle of P'ontenoy” all show the soldier smartly equipped 
with no hint of the fact that he had been marching through miry roads and 
fields in a long and arduous campaign. 

Such works of art may be, and indeed they are, valuable records of the actual 
uniform and equipment, but they are of little value as accurate portrayals of 
the fields of battle. 

Another section of our subject which I propose to touch upon is the single 
figure, painted or sculptured, as a record of military equipment, and here 
we are still faced with glaring anachronisms. St. George, who is a favourite 
subject for military sculptors, is almost invariably represented in the armour 
of the period, for to the artist and sculptor he was a symbol of courage and 
a historic personage. 

Joan of Arc has probably caused more artists to sin in this direction than 
uny other military saint. I have a collection of reproductions of St. Joan, 
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which range from a contemporary print up to the eighteenth century, and 
she is invariably depicted in the armour of the period in which the artist 
lived. Indeed, in the eighteenth century she is shown in a long skirt with 
breast and back plate and three-cornered hat. The modern artist with all 
the resources of antiquarian knowledge and research at his command is a 
terrible sinner. I know of one very po])ular inodern representation of St. Joan 
in which she is dressed in what is known as Maximilian " armour, which was 
in vogue daring the first half of the sixteenth century. | 

In our own time, when the whole country is studded with War Meniorials 
of varying merit, it has always seemed to me extraordinary that St. (jcorge 
in fifteenth-century armour should be so popular. The equipment the 
British .soldier in France and Flanders with steel helmet, ga.s-mask, pil\tfies 
and sometimes fur covered jerkin is as fine a subject for decorative art as c^uld 
well be imagined, and if used to the fidlest extent in sculpture would jnovide 
our descendants with an accurate record of the ecjuipnient of the earlier part 
of the twentieth century, as Can (irande at Verona and Colleone in Venice gives 
us the armour of the fourteenth and fifteenth cemturies, but St. George m an 
English provincial market town means but little to the inhabitants (‘xcept that it 
is part of the War Memorial, and to the student of arms and armour his equipment 
is often distressing in the extrenu'. 

A further aspect of our .subject which deserves notic(‘ is the ins])iration of 
war and military subjects to the artist, and tliis inspiration may be under 
tine or more aspects. There is composition of men in serried ranks, as, for 
example, Velasquez’s “ Surrender of J 3 reda,”or Charles Fur.se’s great p(»rtrait 
of Lord Roberts where the crowd of vertical lances gave* a form of composition 
which could not possibly have been obtained in a peaceable subject. lh(*re 
is the disordered confusion of fighting men which could not be found in 
peacetime. There is the gt^rgeous colour of plumes, surcoats and standards, 
as in the painting of “ The Battle of San Romano " by Uccello, and of 
course the brilliant uniforms in the paintings of the late eighteenth and early 
nineteenth centuries, and there is also the cxcu.se for displaying the artist's 
knowledge of human anatomy in violent action. 

In later years we find occasionally an endeavour to show what a terrible 
and bestial method of settling international disputes war is, and always must be. 
The etchings of Callot and (ioya, though not actually depicting fighting, show 
the futilities and horrors of war with powerful realism, which has never been 
equalled, but with such terrible detail that it is inadvisable to show them as 
illustrations. 

War paintings have been, and always will be to a large extent propaganda 
for the glorification of the victor and of the fighting man, but with the exception 
of Goya and Vereschagin we hardly ever find the real terrors of war depicted, 
even by competent artists gf high reputation. In the great wall painting of 
the meeting of Wellington and Blucher by Maclise the whole of the foreground 
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is crammed with dead and dying, all in conventional attitudes, and with very 
little suggestion that they have passed through a strenuous campaign and hard 
fought battle, but the detail of uniform, weapon and equipment is meticulous 
and most valuable. It is not until we reach the middle of the nineteenth 
century that we find war treated with pathos, as in “ The Roll Call” by Lad> 
Butler, which in no way revolts the beholder, but simply appeals to one’s 
sympathy. 

In 1017 a powerful Committee under the British government evolved a 
s('heme for using the work of living artists for propaganda })urpos(‘s. These 
artists in many cases were serving in either the Navy, Army or Air Force, and 
they w(‘re given the choice to continue serving or to pioducf* records of the 
war on all fronts which would automaticallv become tlu‘ property of the 
State. The choice of artists was ('atholit' in the extieme ; practically every 
school of painting was represented and as a result the CoveiTiment ])ossesses 
(‘xamples of the work of most (d the })nncipal ])ainters, etchers and of p few 
sculptors which illustrating British art during the ]>eriod of three years, is 
unequalled anywhere else in th(‘ world. These works of art were originally 
intended as projiaganda to arouse tlu‘ interest and enthusiasm of those at home 
and to attract th(‘ synqiathv of neutral and allied countries, but it was very soon 
se(‘n that the pro]>aganda was of a very dilfereiit nature to what might have been 
ex|)t^cted. The sole eonditioii of the emjiloymeiit of the artist was that he 
must have seen, and possibly expenene(‘d, tlic subjects which he portrayed. 

\\'h(*n we examine the subjects of the ordinarv peacetime picture Exhibition — 
the landscapes, the peasants, the bathing ladu*s and the fashionable portraits, 
it is not surprising to lind that these artists acct‘pt(‘d with enthusiasm the com- 
mission of the (iovermnent. ll(Te they were faced with entirely new conditions 
such as could never liave l)ec*n dreamed of before : curious effects of atmosphere, 
strange problems of perspetdive and men in unnatural attitudes, living, working 
and fighting in imnatiiral surroundings. Th(‘ result of this was tliat the artist 
Ibund himself as he had never found himself before, and will never find himself 
again. There was no need to rack the brains for composition or for a subject. 
It was there at every moment and at every turn of the road, the only difliculty 
was to make the choice, witli tlie result tliat this great ctdlectioii of pictures is 
unsurpassed in any nation, or at any period in the whole liistory of art. 

1 propose to divide my illustrations into groujis illustrating the treatment 
of the subject rather than into the historical periods whicli I noticed at the 
beginning of this lecture. I'hese groups may be broadly classed as : — 

(1) The ignorant anachronisiy under which heading we shall find the 
miniaturists and sculptors of the thirteentli, fourteenth and fifteenth centuries, 
who had no antiquarian knowledge of costume or armour of any period previous 
to their own. 

(2) The wilful anachronisiy that is, the artist who lived in more modern 
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times and could, if he had taken the trouble to make some researches, have 
costumed his fighting men with historical accuracy. 

(3) The pseudo realist. By pseudo realist I mean the man who took meti- 

culous pains to get every button, strap and sword hilt correct and yet gives 
one only the impression of a number of studio models posed in theatrical 
attitudes, but with no hint whatever that his figures are fighting desperately 
for their lives. ; 

(4) The contemporary recorder, that is the artist who recorded what (appear 

to be actual war conditions but of whom we have no evidence as to whether 
he was an eye witness. \ 

(5) The eye witness, the man who saw and knew, and who had experiienced 
the things which he was depicting. 

Under this last heading it may possibly be urged that tlie most realistic 
representation of war, or in fact any operation of life, is the photograph, but 
there are serious objections to this. In the early days of Press photography 
we were satisfied that the man with the camera vVas on the spot, and it used 
to be a byword that the camera could not lie, but in more recent years, with 
more experience and with some of the astonishing composite photographs 
which appear in the Press before us, we can only be convinced that Ananias was 
a mere tyro when compared with the highly skilled expert photographer if 
the photograph, as taken, does not suit his purpose. Another objection to 
the photograph, particularly in treating war subjects, is that the photographer 
is obliged to take what he can see from his position, quite irrespective of where 
the sun is, what the weather conditions are and what the nature or colour of 
the ground may be which he photographs. The result is that very often the 
most important detail of his picture is lost and can never be recovered, but 
with the trained military artist he .sees exactly what he wants to record, jot.s 
it down in a few lines and eliminates all the non-essentials. 

I will now proceed to put before you my illustrations and again I must warn 
you that these are not cliosen for their artistic value, but are shown solely as 
records of war operations and equipment as treated by European artists and 
sculptors of the last 500 or boo years. 

Under the heading of the anachronist we must in all fairness admit that 
there was no antiquarian knowledge or interest in the thirteenth century and 
the object of all religious painters was to make the Old and New Testaments 
alive and real to the peoi)le. The examples of this type are a battle between the 
Israelites and Philistines from the magnificent thirteenth century manuscript 
in the possession of Mr. Pierpont Morgan which shows the Israelites in full 
mail equipment of the period but gives the Philistines, as Gentiles, the some' 
what out of date armour of the eleventh and twelfth centuries. This engraving 
by Deutsch about 1540 depicts the battle of Sempach fought in 1386. It 
is, therefore, useless as a record of the battle, but is of great interest as a rare 
portrayal of first aid and medical services in the field. The beautiful Eastei 
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Sepulchre in Lincoln Cathedral shows armour also of the early fourteenth 
century. With regard to single military figures we have the St. George of 
Dijon, middle of fourteenth century, St. George of Prague, late fourteenth 
century, and Pisanello’s St. George in the National Gallery, middle of fifteenth 
century, all ol no value whatever as records of the possibly mythical St. George, 
but all most useful as examples of military equipment. The woodcut of St. 
Joan from “ La Mer des Histoires ” produced about forty years after her 
death shows a type of armour which was not in vogue at the period of Joan of 
Arc’s military career. 

We next examine the Wilful Anachronists, that is those to whom historical 
records were available but who from pure carelessness preferred to trust to 
their own imagination or to their incorrect ideas of history. Here we have a 
scene from the Siege of Troy by Giulio Romano in which the Greeks and 
Trojans are wearing Roman armour, and that too of the late Roman Empire as 
shown on the Trajan Column. Next is a picture by David of the Rape of 
the Sabines in which the combatants are in Greek armour, all very smooth and 
clean with no hint of the turmoil of battle, and studied more as an exercise 
in composition, for the lad}^ in the foreground has obviously been introduced 
to bring the two parts of the composition together. In our own time Boydell, 
artist and Lord Mayor of London, produced great historical “ tableaux ” as they 
were called which even now arc used to illustrate history books and works 
of reference. In his version of Scene 5 Act II of the 3rd part of 
Shakespeare's Henry VI, the armour shown is of the seventeenth century and 
^xid at that, the helmet of the King being of a type in vogue in Spain two 
hundred years later than the death of Henry. We will turn for a moment to 
St. Joan of whom throughout the ages there are thousands of representations 
about 75 per cent, of which are entirely misleading. A seventeenth 
century print shows the Maid in Roman armour, and in one otthe eighteenth 
century she is modestly dressed in long skirt with sixteenth century sleeves, 
and lastly Sir John Millais, who ought to have known better, gave us St. Joan 
in fluted Maximilian armour which was introduced just about a hundred years 
after her death. 

The last instance of wilful anachronism which 1 will mention is the very 
beautiful illuminated copy of Cardinal Mercier s pastoral letter, produced by the 
Nuns of Maredret. Now the devoted artist must have made minute researches 
to get the thirteenth century equipment, with which she has armed the British 
Expeditionary Force correct, but if she had just looked out of her window she 
would have seen that the present da\' helmet, gas mask and putties 
are decoratively as fine as any armour of the past and this work would have been 
<>f great historic value instead of being merely a fine example of modern illumina- 
tion combined with some unconscious and unintentional humour. 

Now we have the Pseudo Realist, that is the artist who has taken pains with 
ids detail but has in most cases entirely missed the reality of war and only 
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suggests studio composition or at best a theatrical pageiint. Philippoteaux’s 
Fontenoy, 1745, though meticulously correct as to uniform and arms is more 
suggestive of a parade or inspection than of a battle. England had been 
fighting in Europe since 1743, so that it is hardly likely that both English and 
French troops would have arrived at Fontenoy in new uniforms. The same artist 
produced a great panorama of Waterloo. This is more realistic, but he cannot 
get away from the traditional convention of battle pieces. Still it is probably 
as near to the original as it is possible to get, but we should note that tl|e old 
black powder used at Waterloo would have created such a smoke tha^ the 
scene which the artist depicts could never have been visible for a moment. 
Heath's numerous battle pieces have no pretensions as works of art, but they 
do show, considerably compressed, the dispositions of troo])s. lVlaclist\ in 
his great wall painting in the houses of Parliament is frankly concerned with 
the tilling up of a certain spac(' with a given subject. He shows heaps of dead 
and dying men with no suggestion of the horror and misery oi a battle^fitdtl, 
each figure is nicely posed and most of the faces bear an expression of sorrow 
or boredom rather than of agony and pain. 

7'he Contemporary Recorders as 1 will call thtan are thost‘ who depict the 
battles of tludr own time with probably somt* accuracy but the conventions of 
art precluded them from any suggestion of realism as we know it to-day. 
From the Cottonian MSS. in the British Museum w(‘ liave a drawing of the Si(‘g(‘ 
of ('aen in 141H by the Duke of Clarence and Richard Beauchamp, Earl of 
Warwick, but even here we must be cautious for the manuscrij)! was produced 
about the year 1480 and the armour is more of tlie style of the; late than of ttj 
early fifteenth century. Still the artillery, ship, shields, etc., can be taken 
as useful records of the period. The next tliree illustrations are from (icTman 
engravings. A sixteenth century print shows a siege of the period and 
Amman's print of an army on the march must,! assume, have .some relation to 
fact, though one cannot helj) wondering what would ha})pen to these troops 
in close array if they were suddenly surprised or ambushed. The two next 
pictures are from the paintings in Cowdray Castle which were destroyed by 
fire in 1793. They represent the Siege of Boulogne in 1544 and were produced 
for Sir Anthony Browne, the owner of Cowdray who with his retinue is shown 
on one of the paintings. They Ccin therefore be considered accurate and 
contemporary records of great value. This fine drawing by Durer is exhibited 
to show what was probably the fighting equipment of the knight who probably 
discarded leg armour and horse armour when engaged in extended 
campaigns. 

The work of actual eye witnesses shows us that to-day at any rate the battle 
is so widespread that, except in attacks which as a rule the artist does not see 
or if he does is so strenuously engaged that he can take no notes, artillery fire 
at long range dominates everything, and the incidents, except those behind 
the line, must be left to the imagination. 1 give this illustration of a chest at 
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New College representing the Battle of Courtrai in 1302, because from internal 
evidence I feel convinced that the sculptor was present as a combatant. He 
places the Guild Banner of the Carpenters first when that of the Masons should 
have occupied that position and the fact that the only surcoats emblazoned 
are those of the men of Ypres held in reserve at the Castle suggests that he was 
a member of the Ypres Guild of Carpenters. All the French heraldry which 
the reserves would not see is wrong, but the banners of the French governor 
of the Castle where the reserves were posted are correct. I take leave, therefore, 
to rank this carver of Ypres as one of the earliest war correspondents, I show 
two illustrations of Vereschagin. He was with the Russian forces in Turkestan 
in 1S67, in the Russo-Turkish war of 1877 and was killed on the Russian flagship 
in the Russo-Japanese war of 1904. The first shows an engagement in 1867 
and the second is one of his powerful works illustrating the aftermath of 
battle, (loya and Callot have both treated this aspect of our subject, but 
as I have stated previously their illustrations are so terribly realistic that it 
would be inadvisable to show them before this society. I will now put before 
you the work of the artists commissioned \)y the Ministry of Information 
and the Imperial War Museum during the late war. There was one condition 
only made, that the artist must have actually seen the incident he portrayed 
and I feel sure that vou will agree that each artist w^orking in his own style 
with his own methods and ideals has produced historical records of the greatest 
value and also, if I may venture to express an opinion has added considerably 
to the honour and reputation of British art. The w^orks are The Harvest of 
Battle" by Mr. Nevinson, the “Attack at Dawn" by Mr. Williamson, w'ho I 
believe figures in the painting, “ An Advanced Dressing Station " by Professor 
Tonks, “ The Somme ” by Mr. Muirhead Bone, the “ \'pres Salient " by Mr. 
Paul Nash, a Howatzer battery by Sir William Orpen, “ The Battery shelled " 
by Mr. Wyndham Lewis and the historic “ Entry into Jerusalem " by Mr. 
McBey. The last of this series are sketches actually made on the spot, but the 
artists' names are unknown as they have been cut out by the censor during 
the war period. The first of these is the tank attack at Cambrai on 
30th November, 1917. Here you will see that the artist has only recorded 
the essential details, a selection wLich the photographer cannot make. I 
only show the photograph in the next illustration to emphasise this for the 
lens of the camera could not record in detail what the eye might see quite 
clearly. In the last illustration you will see how the sketch made on the spot 
is translated for home consumption. No essential factors are missing, no 
details are altered and yet the old tradition of the battle piece still survives, pre- 
sumably because the public expects it. I have endeavoured to put before 
you representations of War by all Schools, solely to show how these are of 
value or the reverse as illustrating military operations- 
What have we learned from these illustrations, and of what value are they 
to the historical student of military affairs ? In the first place they are of 
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the utmost value as records of the equipment of the fighting man of all ages, 
but at the same time they are of little or no value as actual records from which 
the battles which they purport to represent can be reconstructed. Even in 
the fourteenth century, battle was a widespread engagement and could seldom be 
adequately represented as a whole, and in the nineteenth century, though some 
attempt was made to give correct disposition of troops in Wellington’s battles, 
the limitations of the picture forced the artist to crowd his armies together in 
such a manner that both armies ought to have been all annihilated at orice. 
Thirdly, in our own time we find that these war pictures are of value, of serious 
and of important value for incidents but never for battles and at the same time 
are careful records of the varied and mostly unauthorised equipment wipi 
which men fought under entirely unexpected conditions. \ 

Much is being done in our schools to make history more alive and real, and 
illustrations in books and on wall sheets are employed in great profusion, 
especially in encyclopaedias and works of reference. We may well ask ourselves, 
therefore, how far these are of value as correct representations of war operations 
or, indeed, of any events of history. The arti.st of the present day seems to be 
content if he shows correct costume and armour, but he neglects to study 
other details which, in my opinion, are of equal importance. He should 
investigate the weather conditions prevailing on each occasion, the position 
of the sun, the formation and actual soil-colour of the ground, the vegetation, 
the architecture of buildings, all details of equal importance to that of co.stunie. 
All this needs research, but then no historical painting should be projected 
till minute and careful research has been exercised. There is, in this country, 
no excuse whatever for ignorance, for we have in the British Museum, in the 
Victoria and Albert Museum, and in the Royal United Services Museum, to 
say nothing of the thousands of war records in the Imperial War Museum, 
such a mass of contemporary records, both illustrative and descriptive, and 
all easily acces.sible to any one that it should be possible to recreate historical 
illustrations which would emerge triumphantly from the most expert criticism. 

I'here is only one aspect which I have omitted, and that is the idealism 
which comes from the study of great tragedies and great suffering, and with 
the stupendous record of suffering and tragedy by the late John Sargent we 
will take leave of our subject, and we may well ask ourselves of what value to 
humanity is this unending record of triumph, racial emnity, cruelty and death. 
Mercifully this aspect of war grows less and less as the years roll on, for time 
softens tragedy, but what remains is what I hope and believe is the inspiration 
of most of the best of these battle records — the courage, the sacrifice, the 
patriotism and the national pride, and these attributes must always be a valued 
possession and splendid tradition to hand down. 

In former days to those at home war was a glorious pageant and but little 
of its horrors was realised by those who cheered the troops going out to fight 
and welcomed them after their victory, but to-day war is and will be nearer to us 
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who, even at what is known as the home front,*' in the late war had bitter 
experience and could realise, but in a far lesser degree, what our kinsmen were 
enduring overseas. Our contemporary artists, as I have shown you, were 
not stay-at-home men comfortably working in studios, with only an occasional 
air raid to disturb their equanimity. They were men who bore the heat and 
burden of the day, who endured the discomforts and dangers of the fighting men, 
and all c)f them gallantly performed the duties allotted to them, some winning 
well deserved honour in the field. These were not the men to produce highly 
coloured works for propaganda purposes, in which well equipped troops with 
colours flying defeated the panic stricken enemy. They knew too well the grim 
jiorror and had themselves walked through the “ Valley of the Shadow ” 
and if any work of art can ))e deterrent the records of these British artists 
should be valuable assets in educating the world to peace. As long as there 
are great tragedies in history which call for courage and endurance these 
subjects will always appeal to the true artist, but in the future they must be 
treated with knowledge, skill and respect and will illustrate and explain history, 
making it real and living, not merely the pageant of a by-gone age. 


DISCUSSION. 

The Chairm\n said the lecturer had made one thing perfectly clear, namely, 
tliat war in the past had been a kind of craft or mystery which a comparatively 
few professional men imder.stood, but that to-day it was something in which the 
N\)j()le nation was engaged and the tragedy of which was shared by all. lie thought 
tlu' last slides which fiad bt‘(*n .shown proved that fact — that men who had made 
re cords had done so from the profoimdcst human point of vi(*w, and not from 
tlie point of view of showing what was, after all, the false glory of war. He only 
rt*grett(‘(l one thing- that the lecturer had not shown one or two of Goya’s pictures, 
because the difference between Goya’s etchings and other people’s was that Goya 
had seen his owm country invad<.*d and his indignatifui had allowed him as an 
onlooker to do what no other artist had ever darerl to do. Goya’s pictures had 
not been known in his lifetime ; they had not been discovered until after 
his di^ath. If anybody wanted to see the most passionate expression against 
th(* horrors of war he recommended that they should go to the Print Room of the 
k>ntish iVluseum and look at Goya’s “ Disasters of War.” 

Sir Mar'iin Conway said that Mr. ifoulkes and himself were in charge of 
ihc* War Museum. Technically he himself was in charge of it, but practically 
Mr. ffoulkes was in charge, and all the credit for its arrangements and the work 
H inch had been done in it were due to Mr. ffoulkes and not to himself. But 
together they took an immense interest in that institution, and especially in the 
u)llection of paintings, drawings and prints of all kinds which were there housed. 
bi a certain sense it was one of the most important collections of works of art in 
the world. It was entirely unique, and probably would remain so for all time, 
m that it represented not merely deeds of persons who had taken part in the Great 
^Var, but the mood of the country, and the mood of the fighting forces. The artists 
had naturally reflected the mood of the masses which had surrounded them. From 
different points of view each artist had approached his subject, and his mood had 
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emerged. In old war paintings one never found anything of the reflection of the 
mood of the people ; those old paintings and prints were more or less mechanical 
reconstructions of actual fact. The pictures in the War Museum, on the other 
hand, made no pretence at all to represent actual fact, but represented the mood 
of the men, suftering month after month and year after year, and the terrible 
trials which had been imposed upon all the fighting forces and, to a less degree, 
upon the people at home. It was that fact which made the colk^ction of works 
of art in the War Museum unique and of such enormous value -a value which 
would increase as tlie years went by, because they would show to future generations 
the spiritual condition of a great country when submitted to a great trial. Those 
who had not yet visited the Gallery at South Kensington had moments oflgreat 
instruction in store lor them. \ 

The lecturer had shown a very interesting historical collection of illustrations 
of war. Looking through ancient manuscripts cU‘picting acts of war, it was extra- 
ordinary how little warlike knowledge the artists had. It did not matter whether 
it was a battle between the Israelites and the Philistines, or whether it was \the 
Siege of Troy or Alexandria, or whatever it was, in all of them tluTc was the same 
kind of merely decorative treatment of the subject suitable for the embellishment 
of a page, or suitable merely to illu.strate the t(*xt — which they did not illustrate 
but which they merely adorned. The British Museum had many such manuscripts. 
They were usually very inefficient as illustrations of war, although they posse.ssed 
the highest merit as decorative adjuncts of a book. 

The lecture illustrated Mr. tfoulkes’s vast knowledge of the subject, and he 
was sure the audience would desire to pass a most hearty vote of thanks to Mr. 
floulkes for Ins most interesting lecture. 

The vote of thanks was carried unanimously. 

Mr. Ffoulkks, in acknowledging the vote, .said he did desire to impress 
upon students that it was really important to study these matters at the fountain 
head. There were records in the museums of this country w^hich could not be 
-equalled in any other countr}" in Europe. It was simply a matter of writing for 
a ticket. The whole of the history of the subject would then be open to any student. 
There was, therefore*, no excuse for any historical inaccuracy when such splendid 
records were available, of w'hich he hoped all students would make use. 

The meeting then terminated. 


NOTES ON BOOKS. 


The New Interior Decoration. By D. Todd and R. Mortimer. London : 

B. T. Batsford, Ltd. 21s. 

An excellent book ; written with knowledge and style, well illustrated, well 
printed, not expensive at the price. The authors have a thesis : they have stated 
it succinctly. Their preliminary essay is comprehensive, and is important both as 
description and criticism. Interior decoration is a matter of industry as well as 
art, and therefore the concern of manufacturers and the public as well as of a 
handful of painters and dilettanti. 

There is, Mr. Mortimer and Miss Todd assert, such a thing as twentieth-century 
period," and whereas it is incongruous and unsatisfactory for modern people 
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io live and conduct their Jives and biisiiu'sst^s in “ period " surroundings, it 
is natural and right for tJieni to sleep in !)edrooins and work in studies that are 
one in spirit witli motors, liners, aeroplanes. Le C‘orl)usier, tiie Swiss architect 
and decorator, has said th.it a house must be legarded as “ a machiiH' for Jiving in.” 
bike him, the authors are enthusuists lor ierro-concrete, long horizontal windows, 
llie abolition of mouldings and the frank t‘X]X)sure of lit tings. Their photographic 
1 Illustrations show exteriors and interiors by Le C'orlnisuT, Tkmrgeois, Stain, < )iid, 
(iropuis, ISeutra and otlurs ; and certainly, il it is right to Ine in accordant’ with 
.i particular interpretation of th<* spirit ol the present agt‘, let thos(‘ who can attoid 
it get one of these arehiti'cts to design their homes. 

Bt‘iore criticising this point ol view it may be a good thing to mention that 
there is a ver\ sensible liass accompaniment to the bhth(‘ trebh' trillings ol 
Mr. Mortimer and Miss Todd, h'or they explain that it is the need for compromising 
])i‘tv\een the shapes and adjuncts of old houses on th<‘ oiU“ hand, and th(‘ demands 
ot modernity on tlu‘ other hand, that has niotluTi'd th(‘ decorativi' art ot Duncan 
(irant whom they ri'gard as a great painter; mde‘ed, a great master. Duncan 
('•rant is a great jiamter, and his modern decoration is grc'at decoration. Le 
('orbusier is a brilliant, i‘nter])rising architect and d(‘corator : h(‘ is original and 
iiiten sting, and so is his work : but are he and it grrr// ? 

Th(‘ hall-hearted n'vivals of the innett'enth c(‘ntur\’ «ire condemni‘d by thi‘ 
.lutliois ’ \ ery propiTly. Alone, we read, th(‘ skyscraj^er and the luftel Tower 

stand as signs ol grace in that disgraceful age. Ihit th(‘ authors themselvi^s coiiless 
to di.sappomtment in the American skyscrapia, which has mostlv been spoilt by 
touches of (iothic and Kenaissanct* char.icter Now this is not the onb’ fault ol 
lh(' skyscraper, and its monstrosity is th<' onl\ virtui' ol tlu^ KilU‘l 'Power. 

rh(‘ bc'st Innlding ot t]u‘ Middh* Agi'S was too supernatiutdlv inclined to let it 
i.ink with the best woik ol (Inn'ce, Koine and tlie Italian Renaissance. \ery 
lium.in an hiti‘ctur(‘ and decoration. It looks as il thi' most lorcc’Inl architecture 
and decoiMtive art ol th<' liist lialf ol th(‘ twentieth u'litiiry is too nuu'h aiming, 
not at the supi'in.itural, but at the superhuman, to hi' ol the highest or^iiT. ]"or 
the superhuman has almost eviTything m common with tiie subhuman. How 
nnconiforlabl<‘ sensitix e, untidy people must l(*i'l m rooms where the most priggish 
<|uahties ot metal and enamel are coldly and jierfectly expressi'd, as in a design 
hy J.e ('oi'busier ! The continuous reproaches ol immaculate linos miust be more 
distressing than the dust-eollecting jiroclivities of :i nici\ thick, old-fashioned rug. 

TIuM'e art* /(Oo New' Inti'ritir Decorations. Both are imjiortant, but the mon* 
striking is tin* le.ss so. 'Plie more striking, though moi'e I'xti'enu', is not more 
ingt'iuous or more thorough, ( )n tlu* othei han<l, Duni an (Irant, like the great 
•irtisls ol the Kenaiss.ince, will relrain iroin no device however old-fashioned 
tliat he thinks wall contribute to the (‘fleets he wants to product' He is creative, 
and so more than a talented et k'c'tic. lii a (juiet way ht' is J Wentietli C'entury 

pt'i'iod,” even if at fir.st sight one fancies that his mission is the annihilation of 
period. At any rate, his work is very human, in some rt'spects the abstdute anti- 
tlK'sis of Le Corbusier, h'or instance, it is often done m what kioks like an almost 
‘ lownishly slipshod, patchy, opportunistic way : herein it is the opposite ot 
nu'chanical. The best decorations for a Li* C'orbusier wall are abstract dt'signs. 
t irant puts form before everything, but not form dissociatt'd from all human 
h.diits and interests. 

ITom the fact that the two schools admire one anotlier it is fair to concludt^ 
I hat they have something in common ; but is seems to me, none the less, that their 
l^aths are more likely to diverge than to unite, as Mr. Mortimer and Miss Todd 
j prophecy they will do. 
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But the ('ontinental mechanistic movement must not be underrated. It is 
sane, healthy and economicaJ ; the doubt is as to its beauty. The concluding 
chapter, on “ Methods and Features/* is of practical value. Our houses in England 
have a long way to go, so to spccik, before they run any danger of being accused 
of extremism. 

P. B. 

Tunostkn ; A I'kkatisk on its Metallurgy, Properties and Appi k a hons. 

By C'olin J. Smithells. l.ondon : Chapman & Hall, Ltd. 21s. net. j 

Metallic tungsten of a century ago was a semi-fused hard granular pijoducl 
obtained by r(‘ducing an oxide with charcoal at a forge or wind-furnac(‘ hea^, and 
chemical text-books of this period usually dismiss the subject of fuiig.st(Mi in ft'w 
lines, terminating with some such sentiment as " no industrial apjilicalions." $()ine 
rather important industrial uses were made of the carboniferous lungsten as als^o ol 
the compounds during the .second half of the niindeenth centiir)', and we hiay 
mention magnet steels, and high speed or self-hardening steels, but if was lU'arly 
the end of th(‘ nineteimth century when physicists began to realise^ that flu* true 
tungsten ranges close to carbon as to infusibility ; the old tungsten bi'ing a higlil\ 
carboni.sed product comparable with cast iron and owing its greater iiisibihty lo 
the presence of impurities, chiefly the carbon. It was also n^alised that if lamj)- 
filaments of nearly pure tungsten could be satisfactorily made and successfully u.sed, 
electric lighting by the incandescent lamp could be put on quite a neA\ basis ot 
efficiency. 

In the volume before us, Dr. Smithells gives vivid pictures of the cjuest for an 
industrially practical method of making useful filaments of tungsten, and Irom a 
theoretical or instructional standpoint we may touch on the mi'thod described at 
the end of p. 0 : - (i) Carbon filament being under electric control for he.ating ; when 
in an atmosph(‘re of hydrogen and tungsten liexachloruU* it hix'omes (‘oated witli 
metallic tungsten ; (2) At higher temperatures iii atmosphere oJ liydrogen, th(‘ 
carbon and tungsten unite* forming a carbide , (3) He*ating m atmosphere* ol 

hydrogen anel water vapeiur: re^sult a heillowor tubular filament of pure tungste*!!. 
Practice has found this system of making a kind o[ tungsten jiseudomorph of the 
carbon film tei Ik* rathe^r expensive, and has drifted towards methods m which 
plastic matiTials are sepiirted through a die, all but the* tungsten being subseu|U(*iitly 
eliminated by suitable treatment. The plastic mixture may be* an amalgam like* 
paste of tungsten, or an aqueous paste of cedleiidial tungsten (p. 7), but dextrine* or 
starch may be used to make a paste with water and finely elivided tungsten (p. e 
and cf. p. 40 as to particle size) . 

This Volume of VTTT ~f i68 large octavo pages, with 1 5O illustratieuis, .senne as 
inset plates, anel a good index, carries the abov e suggested mtdhoels freini the* filanu‘ul 
to the ingot (p. 46), and freim the ingot to the taggeiting and swaging machme.s 
(p. 47). Next we are led to the wire-drawing machine's for pure tungsten, (p. .pi), 
and thence to pp, 143-144, where we read of copper-tungsten wires, which may lie* 
adjusted in composition for sealing into any kind of glass. 

We heartily congratulate Dr. Smithells on his thejrough anel satisfaeteiry f(*xt- 
book on tungsten, which chiefly emphasises the new work ol the* present ct'utury ; 
but the earlier work from the illustrious Scheele (1781), to the filament era is 
sufficiently considered, and suggestions for the future are* nuinerems and pe'rtinent. 
Hence it is that every chemist, every electrician, and every metal-worker should 
possess a copy for reference. 
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THE PR()Pi:RTlh> AND AFd^LK'ATlONs OF “VITA" CiLASS. 

i3y F. iC LAMPi.orciH, M.A., 

Late Fellow’ of Trinity ColDgc, ('anibridge. 

< dass ivS peTha])s the most essential of cdl iniilding materials. During hundreds 
't \Tars it has been list'd imivcTsally for windows to admit light and keep 
Mil wind and W(‘ather, and in such climates as ours has therefon* been almost 
' ital to the de^'elojmient of dinlisation. 

Piitil the last few years all efforts in the manufacture of ordinary w'indow 
:dass have been dev’oted to the production at the least possible C(jst of large 
du‘ets without flaw or blemish, free from visible colour, and resistant to the 
^ovitlu'r. In the middle ages it w\ts only possible to obtain pieces of glass a 
tew square inches in area, of a greenish cobur and full of defects which distorted 
; now, how’ever, it is j>ossible to produce slieets hundreds of times 
l uger in area, almost colourless, of j»erfect surface and fnjc^ from visible defect. 

Whilst different compositions of glass have been developed for the manu- 
bicture of coloured glass for ornamental purposes, glass of great brilliancy 
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for table ware, glass with special chemical and physical resistance for laborator\' 
workers and illuminating engineers, and glasses of very varied compositions 
to meet the exacting demands of optical instrument makers, the composition 
of window glass has only been varied in order to make its visible properties 
as perfect as possible. 

Modern medical research has, however, brought to light a very important 
defect of ordinary glass from the health standpoint for it has been j^rovt'd to 
])e opaque to the most beneticial rays of the sun. In order to remedy thSs fault 
the lecturer made investigations in 192^ with the object ol producing \ a new 
window glass having bpecial transparency to the health-giving nltraVvu>l(‘t 
rays. 1 

The scientitic researcli inx’olved was carru‘d out with nnuh encouragihncnt 
from Profe.ssor Leonaid Hill, and also from tlie antliorities of tin* Lohdon 
Zoological (iardens, Dr. Saleeby and others and carlv in i(r25 the iirst full 
scale melting was made of window glass plesignaled “\bta pervious tn tin 
health rays. 

In order to describe more tuil\ the stiecial ]>U)[)ei ty of tlu' glass it is necessar\ 
t(> touch on tile pliysical aspect of the ]>ositi()n. Heat, light and sound an^ 
effects which are obseivabie at a distance troin the* soiirct^ of (Mtcrgy,, tins 
energy being convoyed by wave motion in an intervening nudium, an<l tin 
wave-length determines the nature of the energ\ . Thus when air is ]>u!saiing 
with a wavcTeiigth of a lew teettlieeai can l a in tuno and give the siaisation 
of sound, the pitch of the nott‘ 1 eing dcterinimal b\ the wave-length. 

In the case of light, however, we are dialing with w'av’es in the medium wTicli 
al.so conveys X-rays, ultra-violet and infra-red radiations and the ekadraal 
vibrations wliich are used as “ earners ” m wireless lelejdumy ami telegra]^h\ 
all travelling with the ijame velocity. iiSf),oo() miles jier second. 

Wireless broadcasting stations use giant waves ot liimdrt^ds of meties trom 
crest to crest, Imt tlie wave-lengths of visiliie light a’o very minute and tin 
tiny ripples of green light have a wave-length ol but out' lifty-thonsandtli ot 
an inch or thereabouts. lX])iessed in terms ol the usual “Angstrom I'nit ” 
(one ten-millionth of a millimetre), green liglit woujd \'v s,nd to have a wa\( 
length of about 5,000 A.U. 

To detect wireless waves more or less elaboiate a}:paratus is necessan 
which may b(' tuiu‘d to unison with these w<ives and so absorl) them. Dm 
eyes can, howinxr, tune to the liny rip])les of about the dimensions indic'att ’ 
and so detect them 1)\- giving us the sensation of light. 

Newton demonstrated by the use of a prism the sjilitting uj) of white light 
into a luind of colours, or spectrum, varying from v iolet to red. The extrem' 
red weaves have a w*ave-length of about 7,000 and the extreme violet 
and the eye is sensitive to all intermediat^‘ w’ave-lengths and distinguish' - 
them by colour di.scrimiuation. 

Beyond each end of the visible spectrum range of colours there an* in ti * 
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adiation from the sun rays which can only be detected by nu'ans other ihau 

df;ht. 

The rays beyond the red, i.c., the inlra'ied ravs give the sensation ot 
and are usually detected and measured by their tliermaJ (‘fleets. 1 eyond ttu 
vi()l('t end the rays ha\'e ^'ery slight heating powei and are fiequeiuly dettn'ted 
by ]>}iotograp]iy. 

A body heated to 50o'’('. emits radiation entirely in the inira-ied. At higiu'r 
ternpcrntiir(‘S the body begins to glow and its radiation comes withm the led 
end of the sjiectrnm so that the IkkIv appear^ red hot. As the temperatuu* 
is raised the radiation shifts more and more towaid tlu* viuU l end of th(‘ spectrum 
a'- the glow liecomes mon‘ yellow and eventualh' a while hc'at is j embed. 
Some stars, still bolter than the siin, are at an mti-nse bbiisb h(‘at. 

Tli(‘ sun’s radiation corn'sponds to tliai ot a bo(i\' incandescent at ab'oiu 
<).nooA'., and its inaxiiiuim mt(‘nsity is in tin' \'nibN‘ ^pecirnm, the strength 
tailing otf in tin' infra-n'd, and ra])idly in tin* nU!a-\ ioi(‘t legiom 

rilra violet lays of very short wave-length .ue hiUmful to the eU's and 
'-kin, but we art' proteett'd from these b> the atmosjdiert*. particuIarK l*\ I In* 
o/,one in tlu* up]H‘r layers, and the limit of the nlua Mob i lavs wbieh le.nT 
iIk' earth’s surfaee is rarely ludow \vavt‘-k'ngth J.ooo 

It is now geinnally reetjgmsed that the ladniiion whieb lia^ special bn^logn al 
value extends from wavt'dengtb about g,2oo A T. d(nvn\\aHls. It will tht‘iefore 
h(' .seen that the benehcial naliirul nltra-vndt't rax^^ whicli wx* ex'pcrienci' m 
oiir eliinate aie for the most part included 111 tlu' wax «-‘-]('iig(h range from 
to ;,,2oo A. lb 

Ordimiry glass is ])ractically opaqiu' to raX'. Iniow 00 and tluMetore 
ol'-strncts tin? beneficial lavs. The new glas^ tiaiismils ratliation wx'll below 
xxMX'e-lengtb 3,000. 

Fig. T .shows diagiamaticaliy the .splitting of a i e<on ol sunlight bv pri^m 
and indicates bow the bent'licial ravs an‘ transinmo<l b\ a sheet ol the ntw’ 
.^lass, but are obstriict<‘cl when they meet a shet t of ordinary gla.^s. 

In Fig. 2 the actual spectrum photogiaph is given showing that ' X'lta ” 
'dass transmits the lu'alth rays wliich are olistnicti'd by ordinary glass. 

In tht*, photograjili the range from 2, <100 3.100 lias bed'll luarbed as 

^'omprising the beneficial lays, hut the range from 3.000 to 3,200 would he 
aiore correct. For tlie purpose of the pliotogra]dii(' test an iion aia' has 
^'<<‘11 used to produce* tiie ultra -vioh't radiation 

I he jiermeahility of tlu* new glass to tlie “ x ital ’ rays xvhieh are so valuable 
iil(‘ may he sliown in various other wa\s. These lavs (*aii.se suu]>ain and 
mentation or bronzing of the skin, and the t ttei ? frecjuently is nearlx as 
^^' uked when Vita glass is used to screcni the sun as xvit janit the seteen. ( hdinai x^ 
kfiss, unless vciy thin, jiractically prevents this action. 

Tlic fading' of a special blue dye has been used by Prolessor Leonard Hill 
h' measure the amount of valuable rays transmitted by the glass, and has 
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shown that certain small organisms- infusoria ■ are killed by these rays altci 
passage through “Vita” glass, but are completely protected by ordinan 
glass. 

The best visible demonstration is given by the use of fluorescent substanci ^ 
such as uranium glass, or various dyes, which have the property of glowing 
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m ultra-violet raws. In rnakinf^ the exporiinoni tlu beam troni a mercui 
apour lamp is tiltev(*d l)y a film of silvci de]K)site<.l on <]iiartz or thin “ Vita 
^t^lass, so that rays (diu'lly of wave-length ;.i isolated and ])rodu('e tlu 

lluoresctmee The inti rposition of a sIktI oi “ \hta ’ elass onlv slit^iitlx 
itnluces tins et'i(Tt. but a sheet of ordinarv yjass praetieallv (>\'nnf^nisht\s it. 

\ pli()toi.(ra j)hir pniUint; t(’St ina\’ also be used with tlu' saiiu' arranp;(aneii1 . 

In ancient die snn-^u)d Ainnuin ra was |Mianio;ini. 1'iK‘ (h'eeks 

i»iaeti^(‘d lu*lic)t}iera])\ . Roiuaii \ illas \v<ae in ii\an\ ( ases eijuippcd with 
soLiriii oi s\i]i iiKinis, and a lace well bion/ed b\' tlu‘ sim has a]w i\’s I een 
associated with an a j)]>earanc(' of healih. It was not, howevci, till tlic last 
(ic(M(le of the niiu't(‘(ailli century that the eaihest (an In) scacntifu' woik \\as 
(ained out by jnnsc'ii on tlie ns(‘ of snnlijj:ht as a healine. aj^i iu, and on the 
ailiticial jnodiiclion oi ladialaai of simikir pro]>citu‘s bniscai soon leahscd 
that ordinal \ /.Jass deslr()\('d tlu‘ sjiecial th.eia]H'nti(' })io]Hat\ o! tlu‘ rays, 
and in his ajiparatus he inadt‘ nse of l(ais(‘s ol (juartz \\hi(dt treelv transmits 
ultra-violet ladiation. 

riu* hist two or tlire* \<urs of the piesent ientui\ saw the estal hshiiient 
ol a siin elini'’ i»\ J )i Ikanhard at .'^t .Mont/, in tlu' Al[»s. w-hen patients la\’ 
t‘spost‘d without (dolliin;; to the outside sunludit I'lie value of this pioiu'er 
vvoik w.is at once leco^'nist-d h\ Dr. Roiiier. wiio in set nj> at I (\\‘sin tile 
hist ot tile ianious estal lislinienls whu'h ha\ e made his name wadi known 
throngliont the woild, and plax’ed .i (onsuh'nil k* ]>aj'{ in (\stai lisliing th(‘ 
nn[)ortan(‘e of oiitdooi simhidit in the cun' of \anr)us foinis ot surgical tuber - 
( nlosis and othei* diseas(‘s. v^iniilai work ha^ also laa n ('ained out in this 
<ounti\ witli great success liy Sir Heni\ (lauvain aii<l other workers. 

d’he use of ultia molcU kw'S iii tlu' pieviaition and (me ol dis(‘ase tonus a 
new hraiich (T nieduaJ scieiiee to which attention has-been gn’eii tlnxnighout 
the world, and tlu‘ nii])orlanee oi these rays in turthenng the general healtli 
and well being of mankind is pracii('ally umvcTsally leeogmst'd. 

Whilst intensix'e luire IuhIn* treatment is necessary to (dli^ct the ('iin* ol 
seruaia diseases, ('oiujiaiatively short exposures ot small auMs ol tlie surfa( (* 
of the body are sullieient to have valuabli* effects. 

Rickets and surgical tuberculosis aie tw’o of the* most imfM)naut diseas(‘s 
lor wliieli exposurt" ti) tlu‘ suiiliglit is th(‘ best jiossil le reiued\‘ Imperfect 
hone hirination in ehiklren wlikdi cliaiau'terises tlu‘ ver\' wdde sjua'ad disease^ 
ol TK'kets IS due t(.) unsuital)le lood and lack of tlu' sunlight, wdiicb gi\t'S the 
body power to absorl^ the bone- building elenuaits cak'iiiin and pliosjdiorus. 
hhoin tests in Mam hester Dr. Leonard Hill slates lhai “ (weii tlie small amount 
ot light in a siiiokx' ('it\' suIfKa's for the el(>tli(*(} child if out (;f doors all dav. 

^1 lood IS deficient in vitamin D, sunlight wall make good this dcliciency by 
1‘todiicing this xdtainin in the surface kners ot the skin. It has, however, 
ho' n amply pnwed that ordinaiw window glass removes Iroin sunlight tlu‘ 
'' which have this pretx*nti\a‘ or aiiti-rachitu' ettect. 
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Shortly after tlu' intioduclioii of the “new “ glass it was proved experimentally 
h\ Dr. Leonard Hill in tlu* case of mice fed on diet deficient in vitamin D that 
the glass allowed the p«assagc of the rays from a mercury vapour lamp which 
])revented rickets, whilst ordinary glass obstructed the beneficial rays. 

In America carelui tests were carried out at bloston in January and early 
February, 1927, by tlie t'ouncil of Physical Therapy of the American Medical 
.\ssociation. In this research difierent groups of young chicks fed on defectiv(‘ 
diet were ke}it in >e)xirate compai tments facing south and received ilight as 
follows . \ 

(1) Sunlight through ordinary glass. \ 

(2) Diffuse light of laboratory through ordinary glas^. 

y]) Sunlight through “ ^hta “ glass. \ 

1 he chicks were weiglied at the coinmencement, 21 days alter hatching, 
and at intervals thioiiglioiit the test, the de\eloj)mi‘nt ol “ U‘g wa‘akru'ss ‘ 
being shown by appearance and ])\' X- ray diagnosis. 

It w'as found that all the chicks of groups (i) and (2) developed rickets, ami 
after 40 days the w'eight had increased 2.J0 and 2. 43 times respeclivelv. In 
other words, so conipletelv were the anti-rachitic rays excluded by the oidiriar\ 
glass that bright sunlight received through it was just as ineffective in preventing 
rickets as the weak diffused light of the laboraloiA . 

On the other hand, out of 14 chicks of group {3) onl\ two showed any trace 
of rickets, and the weight increase was inon* than doulde that of the other 
groups. 

The results of the abovt* e.xpetimcnt, carru'd out in lantcr, have Ix'en w'idel\ 
confirmed by the experiences of poultry fanneis in the use of the glass, Siinilai 
tests have been carried out in the ca.se of rats exposed to light from the nottl* 
sky through ordinary gla.s.s and through the special glass, and the.sp hav(‘ proved 
the pre.sence of the anti-rachitic rays m the liglit from the north sky. 

In Ka.shmir the Purdah s\stern is the cause of a bone djsi*ase akin to rickets 
From the age of eiglit, girls of the higher classes are shut away from the sight 
of men in rooms in wdncli oiled paper is often used to obscure the windows 
In the al\s(jnce of ultra-violet ravs a deficiency of calcium occurs w'hich in tin* 

( a.se of expectant mother .s beromc.s so accentuated by the drain on the calcium 
of the system that .softening of the bones and curvature of the limbs result. 
Women of the lowx*r classes working in the open sunlight, but with much infeiiu^ 
food, are in perfect health. 

Dr, Kathleen Vaughan, wlio has spent much time in investigating this 
disease, states “ the observed facts convince me that w'ant of light i.s the 
essential cause,’' and, again, “ 1 have not seen much benefit from cod livei 
unless light is allowed/’ 

The inhabitants of the Faroe Islands and of Iceland live on similar 
which includes much cod liver, yet rickets is ]irevalent among the former -iud 
absenf from the latter. It is significant that the Faroes experience dmi^r 
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mists of long duration, which make the climate far less sunny than that of 
leeland. 

Ultra-violet radiation not only assists the formation of sound bone and teeth, 
lait also increases the bactericidal ])ower of the blood, thus helping it to resist 
infection. It has recently been said that a mustard plaster will produce as 
much increase in the bactericidal power of the blood as a treatment with 
ultra-violet rays. As, however, it would be necessary for the jilaster to hav(‘ 
All area equal to one-sixth of the whole body, and for it to remain two hours 
111 contact with the skin, it is hardly likely that any would wish to repeat 
I he do.se. 

Dr. Leonard Hill has indicated in his recent book, “ Common Colds, ’ that 
the healthiest condition would be achieved if we could live in direct sunlight 
with scanty clothing. th(‘ feet being kept warm and the upper part of tlie body 
i'ooled by outdoor breezes. Whilst, however, outdoor sunlight is ideal under 
ieasonable climatic conditions, modern life ynevents thr* majority of us from 
<11 joying this. 

( )lhce work must be carried on under conditions in which there is a protection 
Itom wind and weather, and even in the case of .schools it is desirable at least 
10 provide roofs to protect the children from the rain. “ Vita ” glass therefore 
comes to our aid in helping to give ns the next l)est thing to direct outdooi 
sunlight, and makes it possible for us to have windows which at any rate will 
not remove the most beneficial part of natural light. The special property 
ot the glass should never be used as an excuse for keeping windows shut when 
tiiey might well be opened to admit both air and sun. In fact many .succe.ssful 
installations with sliding roofs or windows give the fullest access to open air. 
riu' glass lias already been adopted in over 180 hospitals in this country, 
ln*ing used particularly for rooting open-air wards and for sun lounges, etc. 
i'his glass is exclusively a British product, and it is interesting to note that its 
iiM is also extending rajiidly in the United .States. 

Much more extensive is its use in factories, oflices and private houses, where 
It i. ^lie means of giving soimi of the benefits of outdoor sunlight to those who 
oliierwnse during the greater part of the vear would have little opportunity 
<>1 cx])osure to the beneficial rays. 

It is frequently supposed that direct sunlight alone contains the natural 
bcalth rays and can give benefit. This is not the case, howwer, for the light 
‘k rived from the cleai’ sky is rich in the ultra-violet rays. The blue skyshine 
'k the unclouded sky is due to the “ scattering ” of the sun’s rays by particles 

the atmosphere which are small compared with the wave length of light. 

^ bis scattering ” is much stronger in the case of the short ultra-violet waves 
'ban of the longer visible weaves and, w^hen the sun is shining in a clear sky, 

' horizontal, surface receives considerably less ultra-violet radiation from the 
'buct sunshine than from the w^hole of the sky minus the sun. As the skyshine 
' nnich cooler than th(' sun.shine heliotherapy can be practised by exposure 
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to north sky in cast's where it is irhportanl that there should be no subjection 
to lieat. 

This fact theTefore indicates that the use of the new glass need not be confined 
to the parts oi a house of more oi less southerly aspect, though undoubtedly 
of greatest value in such positions. It is, however, important when the glass 
is used in windows facing north tiiat these should Ix' large, and it is desirabh^ 
to be near to the window so that light from a large' area of sky inav be re^'eivecl. 
in the case ol rooms where tlu' natural light is weak, the glass cannot ha|vt‘ am 
N'aluable beneheial effect. \ 

When Vita " glass is lirst exjjosed to sun tlu're is a small initial lyss ol 
transparency to ultra-violet radiation, but after about a month, a st('ad\Aslatr 
IS reached, and there is no further loss of permeal))lity. In most ol the mnni,Touv 
tests which have given such good results, the glass was installed for some tune 
before trials could be carried out, and thertdore this initial dcleiioration had 
alreadx’ taken effect and the glass winild not dc'KTiorate further with lapse of 
time. 

The idea that glass having sj)ecial transpaiencv to ultra-violet radiation 
must be kept scrupulously free from dirt by fr(*(jneut cleaning has by some meauv 
obtained wide credence. It is ceriainly (k‘.sira!>l{' that the glass .should iioi 
become begrimed with a deposit of soot, as this not onl\' obstiiK'ts visible liglii 
but also the ultra-violet rays to a rather gTcah'r extcait. ft is not necessar\ . 
however, that more than ordinary precaution as legards cleaning sliould 1 < 
taken in the case of vertical panes, and c'ven m tlu' ease of roofs, thougli 
occasional w^a.sliing is desirable, an important Ixaiciicial eflecl will still b. 
secured if, as at the Zoological (iardeiis, no steps luv taken to clean the glass. 

Very frequently the questions eire asked what is the transmission or ef1i('it'ne\ 
of the gla.ss and wdiat is its price ? 

The elViciency figure of the glass depends on man\’ iaclors, one at least 
of which cannot be determined with exactitude, riiese include (n) the relatn* 
beneheial effect of rays of equal intensity but of different wave-length, (/;) tla 
intensities of the different wave-limgths present in (tu* particular incident 
light, (d) the transmission of the gla.ss for rays of different wave-length. 

The first of the.se factors itself ])robal)ly depends on the use to which tlx 
glass is put, c.g., prevention of rickets, etc. However, it is necessary to gn^ 
some rough estimate, and we shall proliably not be very far out if we tak' 
as our measure of the efficiency of the glass for transmitting natural nltia 
violet health rays, the percentage transmission at w’ave-length 3,130 (tho 
Ix'ing conviMiienl for measurement with a mercury vapour lam])). 

The glass, recentlv improved as regaids transmission and resistance 1 ^ 
deterioration, after reaching a permanent condition transmits in 2 ni,ui 
thickness about at 3,130, which may be taken as its approximate efficieix v 
figure. Oi the 33'},, diminution, of the original intensity is lost .sinj]'k 
by reflection at the two glass air surfaces and the rest by absorption. 
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As regards cost, it may i>e said that at a rough estimate^ if the (‘\tra cost 
of a fair-sized window of “ Vita glass weie sjircad over 20 years, it would 
work out at about one penny per month, or oru^ halfjienny per we(^k would 
])ay for a large bay windriw. In new buildings the (‘xtra cost of the glass is 
unlikely to excet‘d one per cent, ni that of tlu' wliolo structure. 

The least benefit to h<‘alth to any membfi of tlu* family would l e chea]) 
at this pnct‘, and it must l:e reineinl crcd that tin* lamefn is rect'ived with 
nothing to .swallow, no tune to be wasted, no tiouble, furtluT e\p(*nse 01 
intt*rf(‘rencc‘ with one’s oidmary lifce Yci a man m an (>rr!cc‘ silting baia- 
lu’aded lU'ai a window ot favourable as])ecl ukh U‘CeiV(' sjiread ovct the 
whole y(*ar ultra violet radiation ecjiiivaleiit to that n'ceived during man\' 
weeks or ev’en months of holiday. 

Transparenev t(^ ultia-\ lokT radiation is not tiie onU- propet ty ol impoitanea 
III glass of this kind khc^ glass must retain this t iansp)arene\' without impoi taut 
loss of exposure to sunlight, and it must he lesistanl to atmospheric attack. 
In addition, glass which is used for living 100ms must be as free as ]x)ssible 
from visihk' deh'cts which would distort \ isiou. It is possihk* to produce a 
glass of transpar(‘nc\* to ultra-vioI(T far be\’ond the limits ot tlie sun’s specti um, 
l)ut the surface of siieli glass becomes conoded b\ damp, and the material 
IS thereloH' (juite unsinted for wand(»\vs though ust'lul m special optical in- 
stniiuciits. 

In view of tlit' lact that all the iu‘(.essar\ (jualities <ih‘ now coinl med m the 
glass, the tune may be (‘uvrsaged when at lea.st th(‘ sunny windows of all 
moms, onict\s, and factories where pi'ople lixa* and work will la* titttal with 
glass which docs not obstnu't (he most healthful ia\s of tlu* sun. 


DISCUSSION 

rnr U.n \1KM\N said the audience were indehteil t<.> the lecturer lor his cleaily 
vlelivcTed address and for his V)eautiful deiiionstratious and sliiles. He was 
particularly pleased that the lecturer had insisted upon the open window, because 
tie luinscll had al\A avs been an apostle ol open air and sunlight In all the wondiTful 
< ures wliicli had been gained by such men as Bernhard and othens, it was not y(‘t 
known to wliat e.xtc'iit sunlight, and to wliat t'xtenl open air, bad contributed to 
''nch cures, 'that could only be determined by scieiitilie tests exactly carrnul out. 
' luldren were cured of debility and rickets in such a town .is Salforcl. riu*y were 
kept all the L,ancashire winter, in ram, mist and smoke, out of doors in an opien 
du‘fl, which was roofeii but open otherwise to tlu* air. having no .irtdicial heat 
e xcept for drying their clothes and wanning their l<H)d Tlu y were wannly clad 
and well f(*d. Those children became robust and excellent scholars. Tliat \^as a 
very striking thing. Open air was necessary It must not be thought that becaiist* 
elnldroii were given vita glass and arc lamps, and such artificial means, that that 
was the whole story, and that w'e could stutt ourselves indoors in heated places. 
^Ye should not trust only to the vita glass, but Ave should let in thi* splendid air 
o improve the respiratory membrane and to enal^le us to tight infections diseases, 
known that light had a profound influence on rickets, whicli was a disease 
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produced by want of light ; but the bones could not possibly ossify unless we had 
vitamin D, obtained from a substance which had now been isolated, formed from 
crgosterol. Tt had been isolated in the National institute for Medical Research 
l)y Webster and Rosenheim. That vitamin not only prevented rickets, but -was 
required for general health and growth, resistance to disease, and so on. It was 
interesting to consider what the total effect of the want of light on the whole nation 
was. We must not get exaggemted ideas. Lyme Regis had three times as much 
ultra-violet rays as Hull, and about ten times as much as Rochdale. Yet tlu| death 
rate for Rochdale, i<)20-27, was 14 to j(). while for the whole of the rural districts 
of Kngland it was 10 to 12. If, therefore, the whole ol the difference was put down 
to light, it was not very great. \s he had said, we must not exaggerate.^ One 
matter to be settled was whether vitamin I> w^onld tak(‘ the place of rays, yiuire 
were other influences in light which wrere undoubtedly at wwk in healing flubei- 
culosis, wounds and so on : but we did not yet know iiow^ much ; and we wriiited 
to find out by a very exact senes of experiments how far the new discovery' of 
vitamin D went. Could the want of ultra-violet rays in our smoky towns 
replaced by giving everybody vitamin 1>? It was a powerful thing, and not too 
much of it must be giv'en. ('autioii had to Ik* exercised Some experiments recently 
i'arried out in Canada showed that in order to form vitamin I), and get this anti 
rachitic effect the sun needed to be above an angU‘ of 45'’ to be really active. In a 
city like CJlasgow^ w'hcre for six months of the year the sun was below 45*^', there 
was not much of that anti-rachitic power about, and what sun thcrt‘ was was cut 
out by smoke and clothes, ^"et Rochdale had a death rate of if) against 14 in tlu 
rural districts. Kvidently light could be replaced to a very large extent by vitamin 
I). But that was not the whole of the story, and it w'as iU‘C(‘ssary to know' what 
was the truth in all this business. For vita glass to b(' useful far more light 
must ])c got in. We should have as big window's as w e possibly could . ( )ur buildings 
should be altered in order to get in more light. JY^ople did not realise liow littk 
light came into the room through an ordinary window', and a gnval reform had to 
be brought about in this respect 


1)k. E. J. Deck remarked that in some experiments which had been carried out at 
the London Clinic on tlie feeding of rats on irradiated food only, without irradiated 
bodies, it had been found that the rats had commenced to slough around the ears . 
so that it looked as if one could over-feed rats on crgosterol. It had been further 
noted at the clinic that rats which had irradiated food and irradiated bodies did 
not get that peculiar sloughing of the tips of their ears which the rats which onh 
had the irradiated food did get. He would be very glad if anybody could oflei 
an explanation of that. 

Pi Member or the Ai'dienc i asked if the lecturer could stati' what eflect \ili> 
glass had on food or vegetables. 

Mr. L^MPIxnTclH replied that there had been communications from people tc 
the press to the eflect that they had had considerable increases in the size of lettuce s 
and various vegetables by using vita glass in the place of ordinary glass. From 
// [priori reasons one migJit hardly expect tliat, except possibly from a slight extr;i 
amount of heat. Nothing was really known on the point. Experiments were in 
progress, and it was quite possible that vita glass might produce much more vitamin 
in fruits, tomatoes and other vegetables. It appeared to improve the growl li 
of flowers. 
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Dr. Kathlkj:n \ At (Ihan, n^feiring to her experience in India, said that it had 
been found that inirdah \Nonien were always ailing, whereas the class of women 
who worked, for instaiKA^, on the boats and who w(T(‘ alw'ays in the ojx'ti air, never 
had any trouble at iil]. liny never went into hospital for their conlineinents, hut 
carried them out naturally thems(‘lves. Since she had come honu' she had been 
investigating Dr Jaiut ('ampbell's report 011 matenia) mortality in hhiglaiul, 
and she noticed e.vactlv the same thing -that matermtx' mortality Avas highest 
in smoky, crowdi'd cities, or in tlie bottom (»f \ alleys, like t'uinberland and places 
111 Scotland, and tluit 111 localities hki- Shetland u 1 ut<‘ the woimai Avorked out ot 
doors the mortality was practicalK’ ml. such wonun having twchc and fifteen 
children without the least trouble, and Avithout th(‘ assistance of dot tors or inidAvives 
'Fhat had bt‘en the cast‘ until ijuilt* recently, but no\\ tliat such peo]de AAcrt* bet'timing 
more t'ivihsed, having been shut up in schools out oH irom ligiit, the* women wert' 
now beginning to ha\e trouble, and dcutors and muiwives were luvded beeause 
tlie natural statt* ot things was toining to an end Such tacts had converttxl lior 
-entirely to th(‘ idt^a ot nitra-N light and to Hit' use ol \ ita glass in schotits. 

Mr. P, ]. Walok \m s nd tlie Koval Societ\ ot Arts luul to bt‘ thariUt‘d for having 
givtm an opportiimtA toi «i1teiitioii to be diavvii to a matter ot tht* very greatest 
importance. It as as not usually appreciated that this countrv 1(*(1 tlie world with 
rc'ference to ordinary daylight, h'or many years this counlry had been the only 
one vv'hich had retained what Avas known as the L.uv of Ancient Lights- a vctv 
ancient law iudt*ed. going back to the beginnings of civilisation. He did hope 
that the presmit meeting would Ix' one of many m Avlnch tlu‘ matter of daylight 
ill this country would receiA'(‘ attention during the next two years, as in two years' 
time there would be held in this countrv a mcxding ot the* International Commission 
on Illumination- - the last meeting ol which had takiai jilace in America last year, 
whf‘n, it wa'is c'xtremely interesting to note, the basic recommendations of this 
<ountry with regard to daylight had received the unammoiivS assent of all other 
civilised countries. 

The fact of vita glass being a British invention was om* which should give us 
great cause for pride. It an as being adopted all over the* world. I 'iifortunatelv 
the country in an Inch it Avas least appreciated, he thought, was thi‘ country of its 
birth; especially amongst those Avho should be its gr(‘atest advocates, namely, 
architects. He himself Avas an architc'ct. AVe wen' verv consiTvati\a' in this 
^xmntry. If people spoke* wc'll of a thing one could always lind somclxxly- -generally 
somebody eminent wdio would discover occasions on which to criticise it from 
all possible directions. At a recent meeting of the Koval Institute of Architects 
vita glass had been mentioned and had been immediately strongly criticised. One 
criticism had been that it was not much use putting in vita glass bt'cause then* 
was so little for it to do. Tluit was entirely lalse. Tlx* less light there w^as left, 
by our close and high building .schemes the more it ought to be conserved, and the 
more vitally important it was that the wairkers more especially the typists and 
subordinate officials who had to occupy rooms in light wells from which very little 
ind(;ed of the sky was visit)!** should have the best light f hey could possibly be given. 
\ second criticism had been that vita glass w'^as liable to rapid deterioration. He 
therefore welcomed the lecturer’s figures with regard to that matter I he difficulty 
solarisation had been known for some time, but statements of the wildest 
description had got abroad. He had lieanl it slated that vita gla.ss lost about 
sn or *)o per cent, of its efficiency in a couple of years. He hope;d the lecturei 
A'oulcl criticise that as sht‘er nonsense. If architects were going to specify this 
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sort ol glass thf y should bo lu a position to have a guarantet' that it had been properlv 
seasoned, properly solarised, and that the ipialities which remained in it aftti 
that maturing process were such as were “ approved bv the* medical profession. 
Another criticism which had been ottered to vita glass was that its appt‘arance 
was not so good 'that was a mattiT entindy for the aixlntccls ( )nc could not 
object to that criticism, but he had ventured to suggt‘st that it should be realised 
that vita glass was a great triunpih for Hritish scuaice. and that architects should 
be as tender as they coulil with the inhercmt defc'cts of its inlaiicy Hc‘ lelt^ sure 
that the tirm who wen* most associatc'd with vita glass would as (juicklv as p( 
remove from it those* dt'ic‘cts to which objection liail bc*(‘n taki*p, it in fact 
dederts w(*rc‘ to be* found in the vita glass on the market to-dav 

C-.VPiAiN Si K Akiuck ( 1 \KKi', K.H.E, said he had some little* Ivuowledg'y ol 
the value ol* vita glass not a^ a mt'dical man en a siuntist, but as ( hairinata ot 
t lie Sc'amen’s Hospital Sociedv Hewishc'd h<' eould -^liow the* aiiduMu e t he* wonde rful 
organisation the^re* was at Hrainshot, wdneh was under the eh.oge of Sir lleiirv 
thiuvain and l>r W’ood 'that oiganisation veas a hosjiital itu seamen sutjeu'ing 
Irom tuberculosis, .ind Ik* could vouch foi the \vondi‘rjul t*11ects of open an and 
vita glass on those cases lb*dt*MUM] to ask the krtuna win tlu r h»* would leH'onnnend 
v'lta glass above ojx'n verandahs, the* men hang on thi‘i! cone h<‘s, or iiktc'Iv pure 
suuhglit. He had se*e*n the iiK'ii so brown lliat lie had s( ra])e*(l them as lu* tlid not 
think the colour was iiatunil and Ik* would like* to know whcthci that W'as e-ause*d 
by the vita glass or the* puie sunlight 

'I'he Ecturer had cleare*d up one point vvhicli IpuI alwavs pu/./led him. He* hail 
goTK' to se‘a fifty se*\e‘n sears ago as a small bov in an Hast Indiam.ui. The iood 
had be*en bad Ik‘S’()ii( 1 comjiare* ^k‘l the whole sliip’s tompanv had bee*!! extra 
ordinarily he'altlis . de*spite* bad food and having to uoik anything Irom si\tt*en to 
twe*nty hours a day Jii wc't, coldand lree‘/mg u’e*ather FrobablvH he* ship's comjianv 
had been so healths* be‘caiise* tlies had alw^avs lH*t*n working in the* i)pi*n air. 

Mk J.. \V\kp said he h.id been hoping the le*(turcr would have* giseii sonn* 
statistics showing the be*nefits to faclorv wKirkers where \ ita glass had be'e‘n intro- 
duc(*d. It would be^ a good thing to keep re‘i.ords in those works m winch vita 
glass had b(*en instalUxl. It was ejnite* a common eiistom in many works to lime- 
wash the* windows and the fanlights during the summer months, and he* wamdered 
what edtex’t that would have on vita glass. He pre‘sumed it would nullify its e*lle‘<'ts. 

A .Mkmui h of iin: Ai 1 u fnc u said he gatheie*(l the U'cturer did not advise* the 
use ol vita glass for north lightc*d window's One* gentle*maii had siigge^sted 
that it should be- iise‘d lor light we*lls. Hut would vita glass be justifu'd for light 
wolls if it was not justified for north Iighte*d windows ' 

Dk. .Ai bmci bjosow (le‘sired to mention that the* dii1t‘rence between ultia- 
violet glasse‘s and ordinary window glass was that the* tormcT transrmtteid a 
range of from down to 3,000 Ang.strom units iiial was a marked difference. 

Would it lu* right to assume that those 300 Xiigstrom units w'ere the* only 
vit.il la^'s which allecteel health and produee*d the* marvellous rt^suUs winch 
had be*en described in animal (‘xperimemts '' Annuals are Cf)ve‘reel with fur and 
tlu* actual amount of skin exposexl to the rays, therefore*, is ve*ry small, Anoth(‘r 
thing which had tc! be* borne* in mind was that the actual ejuantity ot ultra- 
violet rays necessary to produce the* anti -rachitic substance w'as very minute. St> 
tai as animals were concerned, the longer rays -rays beyond the 3.300 regiem winch 


ijssible* 

such 
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wcnild go through window glass w'lth just much ease as they would gi) through 
any ultra-violet light glass, had important biological action and until tlu' facts had 
Ikh'U clearly proved on a lirni scieiiiilie basis, and until it was discovered which 
factorswercn^ally responsibletortheeliectsobtained, it was not pistiliable to spread 
too widely the advaiitagi's ol a glass which \va.> reallv onl\' in a ^el^ (‘arly and 
f speiimental stage ol <h‘velopinent 'rin* cures w-lneli had been made w(‘n‘ dne to a 
iombination ot open air and light, and it was not > et known how much ol theeiin' w as 
<lnetothe open air and how mneh to the light, nor (‘ven how much wasdne to heat. 
01 to visible rays 01 to ultra-\iolet rays. Was it justiliable, tlu'rc'hirc', to say that 
every pu'ee ol window glass ought to be scrapped and that \ ita gla.ss should be used 
llnonghont tlu' eountiA* on the evidenee a\ailablt‘ at the piesimt monuuit 

lui. Li.( irwi.R, in reply, said with legard to the matt<‘r of the appearance ol 
t}K‘ glass, the gcMitlcMiian wlio had raised the* point h.id ju'obabK bast'd his remarks 
on the ap]>earane(' oi the glass in its \ (My early days At the presiait time its 
appearance was i‘\actl\ tlu' sime as that of ordinar\’ glass. It v\as inipossdile to 
tell the' dilli'ienci' on a \isual iiispcrtion d he same geiiTleinan had also raisi'd the 
point of deteiior.ition Appan‘ntl\ the* ^()llrec‘ of that rnmoui was tlu‘ Ihirc’aii ot 
Standards in Aiium k a, vvlneh had stated that solansation u<is " <‘om})K‘t(‘ ' in a month. 
Whtit the bnireau ot Standards had meant, liowcwei. was tluit tlu* lading proce.ss 
wiail as far as it would go in about a month's time .Manv people had takmi that 
to nuMii that tlu* glass solarised or laded to notlnng, and tliat all its \ aluabh* I’lropcn - 
tu's had disappe.irc'd, alter a month It was \erv important that that misunder 
standing should be* c'](‘ared up. The h'ctiue expc'nments h<ul been conduticd 
with vita glas.-^ w ha h had bei'ii comph'telv strdiihsid b\ long (‘xposnri* to ligiit 
\s regards the (juestion ot visible defec ts \ ita glass was now indistinguishable 
tiom oidmary jilate and slu^'t glass i‘Aec*pt Iw its wlnti'r colour 

Matistual records 111 factories vveie \(‘r\' hard to gc‘l. b(‘caust‘ il vv.is ditticult Lo 
gc‘t exactly comparative c'uc'uni.stanec's lame washing of the glass would detract 
N <‘r\ e< ‘iisidcTaldv from its piopertu's 

No trouble* (‘oiild arise with regard to the mlluc'iicc* of vita glass 011 evesigiit as 
the glass did no more than give the etlei t of natural onlside light 

I le had not said tlnit v ita glass was no good tor north lighted window .*> W hat he 
had stated was that in the* ea.se ot north windows it was not so valuable* as in 
sunny windows 'Klu* windows should be* large and a ])c‘rson should gc't 
u asonably close* lei tliem in order to gam benefit irom a considerable* expanse* e>f skvc 

In eeumecliem with tlu* ejiiestioii as to wlu*ther hunum bc'ings were subject to 
die* same* wave lengths .is animals, tlie lecturer said tliat it was rather eliliu'ult to 
1 xpose erne se‘t of chilelren elelmilelv to bael eemelitmns m order tei compare* them 
\^'ith a sed ot children uneler good coiuhtiems , but there* was a great eic'al ot 
in<iire.*ct and some din*ct evidemee as le> the* ineielenec* eil rickc'ts in the <d)sence of 
nltra-vieilet radiation The* bleiexl was more or less similar, he supposed. 'I'liere 
^^as iie> e|uestu)n whateveu* m the ca.se* ol rats and chickens that ordinary glass 
‘bsoliitely stoppt'd all rays which had tlu* property ot giving ])re)tectie)n against 
tickets, and therefore in the case oi natural light the anti-rachitir rays mu.st lie 
be tween 3,000 and 3,300 A.U, 

In conclusion, he desireei to sav* how very mijiortant had been the encouragement 
’-dven by Dr. Hill in the early stages of investigations when mo.st either peofile 
■‘'k 1 but taken little interest in the matter. 

A hearty vote of thanks to the lecturer concluded the meeting. 
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NOTES ON BOOKS. 

The Finishinc; oe Jute a\'i> Ltxen Fabrics. Hy Thomas Wooclhouse. London i 
MacMillan Sc Co., Ltd. 156. nett. 

Tlu^ wide range ot subjects within the purview of this v aluable text book are 
indicated in the preface, and giv(‘ a clear idea of tlu‘ complexity of the work included 
in operations apparently so simple as the finishing ot jute and linen fabrics. 

Stripped ot technicalities the essential function of these procc*sses is to, treat 
piece goods w'ov'en from llax or jute yarns so that the a])pearance shall be improved, 
and the serviceability enhanced, w'ithout impairing the utility and durability ot 
the fabric. Any procc'ss winch departs from this basic principle violate^ the 
obligation conferred on the linishers by detracting trom the real value oil the 
material handled 

Linen must be pure vvhitt*, smooth in surface, carebiliv lajiped aiul with perhaps a 
pretty picture gummed outside the piece to attract potential buyers. Housewives 
have ceast‘d to ask what sacritices in strength have beiMi made oy processes which 
involve the use of chemicals, severe beidling, and v<ist prt*ssare in the inangh* m 
order to secure' tlie desired n'sults In this way tin' life ol the fabric is probably 
halved . 

Hefore the imjchamcal era. linen was spun and woven bv hand ; the yarn wiis 
boiled and the cloth wa-^ .s[)rea(l out on gra.ss to improve the colour. Such linen, 
after sc'veral v'eans of use, ac'^piired a wliiteness and linish winch, if not iij) to modern 
standards, satistied the (OiLsiimer, botli as legards appearanet' and durability, 
and there were no public lauTidries to rend and woar out garments. 

The author explains how the simple cleansing piTM.i‘s> is still used largely lor tlu^ 
heavy canvas, tents, ilucks, and so-called brown cloth, and for materials used for 
packing purposivs, where stnaigth is of all import«nu t and coloni iinmaterial. His 
definition of linishing makes eUnir the desin'd end 
This is terselv (lescribed thus in Chap. W . p 2(> 

“ T 1 u‘ tiindaineiital pimciple underlving all these tini'^hing ojieratious seems to 
depend upon th<‘ fact that cellulose, in general. «in(l therefore all vegetable fibri's, 
retains the form and appearance that is imparted to it while in a moist (u* damp 
condition, provided this torni is tixed by the immediate drying ot the fabric." 
while three conthtions are stated as necessary 01 thu '>n<'(.rsstnl tinish of a t loth 
made from varns of \ egetabie fibres : 

1. sutticumt jiercentage of water in the lUith 

a. Means ot iinj)artuig ditfereiit ])re.ssure-» lor tin* puipost >1 tiatleniiig the 
yarns m the tabne to the proper degree 
3. SuflH'u*nt heat rapidlv to evsaporate the t'l moistm added in th<‘ 

damping pioces'% 

'\ he hrst of tliem raises a most important snbj<*et. I pon tin* jxTcentage of water 
naturally conlamed m fibre <lepeiids its strength. A point is reachetl where the fibre 
is in perfect camdition lor spinning or w^eaving. but no scientific data have hitherto 
been evolved, and the lactor v^aries according to season and to climate. That 
certain districts sin.h as Belfast, b'lfesliire, (dient ainl laile have succccssfiilly 
establislu'il linen ni.uiutactnre depends, not on iortintous chance, but on favourable' 
climatic c'onditions. 1 he loriiier is famous for its bleaching and linishing, and tlu‘ 
aim of the “ fimsln’r ’’ throughout the world is to t‘mulale th(‘ perfection there 
attained . 

The author alludes to the addition of moisture in oiah r to protect the cloth from 
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the ('vaporation due to the generation of intense heat tluring the finishing process. 
Mere is direct evidence of the damaging eftect on the fabric ; but public demand 
must bo satisfied, and it is not within the scope of the author’s work nor of this 
critique to suggest the education of the consumer so that he or she may demand 
the finish which will conserve the natural strength and beauty of the original fabric, 
riiis raises an important issue, wh<*ther a mamifacturer should apply the acid te.st of 
utility to the choice of processes, trusting to th<‘ buying public being traini'd to 
appreciate and support th(‘ t'ftort 

It inatt(‘rs less in tht‘ case of jute, vvher<‘ a smooth surface is essential for bagging 
.n ticles like flour and cottee when loose fibre would injure tl\e contents of thc‘ sack. 
Moreover, jute bags are frecpiently ii.sed but once^ 

I'he chapter on packing contains useful hints to other industries where tight 
])ressing of materials either raw or mamilaetiired is retpnrt'd to secure a reduction of 
iKMght on long ocean vovages 

Mag and .sack cutting and marking mat hnuu \ is trcMted at some length and slioultl 
piovid(‘ valuable reading for a wide rangi' of 1 eat lei s ontsidt^ jute and linen centres. 
Mags art" now mad<‘ all o\er the world, and l)m(hT twine* makers, fur example, in 
r S ('anada, and Miimpt'an (‘ountru-s will lind this tt‘\t book a useful addition 
to their libra ru‘s. 

'riic* process (d starching calls for int)rt‘ ihan meciiamc.d treatmtuit . research 
work might here* be well apjMied tc) «i stinlv of staich ami riu a])pheation which will 
.u'oid mildew <ind staining in tlamp and tropical clmiates 

The Lust chaptt r pavs a tnlmte to the high mechanical skill wdiich has evedved 
ivpc's of machinc'ry capable of rc'producing embnutU'rv and hem-stitclnng, once 
e\( hisiveJy the prticluct ot hand labour Our shop windows bc‘ar testimony to tlu* 
>111 c.t'ssful applicalitm td this art, which gi\ t‘s j>n>mist' of a rtwival in the* demand 
lor hni‘ns so sou'ly net'ded at this time 

Mr 'I'fioin.is \\'oodhous(‘ has c‘xhaustivc*ly trcMtod his subject from every stanch 
ptunt, aiul Ills illustrations and text provide a hand book which should prove of 
Uit'ril value to mc‘n t mploved m tins hm* ot industry, enabling them to acejuire* a 
sound lound.ition m t he* tc'i hnujuc* of their trade, such as they could .sc'arcc'ly hope to 
all am after m<nu years ol practical experience m the (aetory. Nothing but praise 
due tc; the elloit which sue cevds in providing a u*xt-book w inch enabU*s a young 
lean to acepnre m tulvaiu e such wade knowh'dge ol geiu‘ral practice as a foundation 
toi the* a‘a|uisition of pr.vctii al experumce in any particular class in which he may 
'Pei ralisc . 

rtu'book is writte n m a style that allniav imd(*rstand It would be impossible* to 
improve on llu* ilhistrat ions , and the* pajier and make* iq> are of a epnility to stand 
•lady usage*, 'riu* reference* to machine* m.dve‘rs‘ names should preive* helpful, 

' spc'cially to loreign stueU*nts. 

(iroi c i.sihgsnini'. (nrReHi..s Mv W . (fob<i Mini London: Kd. J. 
Mune)vv and To., l.tel. Od. iu*t. 

We have alreaelv noticed in this Jinnnal a \(‘t\ mtereslmg book In Mr. Hobart 
I >11(1 on the mural paintings in tlu* (Memce'sleTshire* eimredies. Mr. Mird is a le'arned 
''>v(T of this eonntv, which among its rolling hilK and in its bluish villages maintains 
dial ■■ old-w'orld ” atmosjdu-re which is now \elays so olten invoked and so much 
i' otte'ii found. 

I his “ concise* guide*.” the author te*lls ns. was large*ly compiled tor motorists, 
d n t.o be hoped that the people who in mcreasing numbers take the road evc'ry 
week-end will, also in increasing numbers, give* tht*mselves an archite'ctural 
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and not niorcly (ontcnt themselves with tlie satisfaction ol eating up 
so many miles of highway — and the usual third-rate meals with which our inns 
provid<‘ their guests. Even the horseradish for our heel to-day mOvStly comes out 
of bottles 

In (doucestershire. as .Air fhrd .says, the ancient churclies include in their numbei 
good (‘xamples of I'very style of English Gothic Motor pilgrims could have no 
l)etter ground for the stud}' of Gothic architecture and of the intimate history ol 
lhc‘ middl<‘ ages, bound up as this was with tilings ecclesiastical. To them Mr. 
Ihrd’s book would be an ideal guuh‘, for the details it gives are at once instructive 
to the novice and informat ivi‘ lor the connoisseui I 

\ iisehil introduetion mentions the chiel feature.s tunbodied m (jothic churclies, 
naming their relevance to n'hgions practices and I'xplaining the opportihiities 
they ottered to the artists and craftsmen of lormer days, in sciil])tiired tyinjiana, 
carvetl pulpits, vvall-pamlings and brasses, the Cdoncestershire cliurches are\rich 
Ser(‘t'ns, rood-lofts and fonts ol interest abound ; tlu're are many stone eltigii s, 
and two ol wood dating Irom the thirti'cntli centm\'. Euntan ii'onoelasin. 
lortunatt'ly , spaied some ol the woniKulul staiiu'd glass tn tlu* count}'; th<‘ 
great East (luire window of Gloucester Cathedral is saul to bi' the larg(*st m 
(‘xi.stence.” And not onl} the largest, but a \(‘iv fine one 

Elate exhibits some interesting contrasts Hu' ('hipping ( ainpileu altai 
tomb, with its ('ormthian columns, presimts its own contrasts, loi it was s( 1 
up in that early renaissance period ot transition which g<i\e us .\iidley ICnd, 
Jhirgliley, and other great houses which may or inav not have been built by '1 liorpt.' 
Ill his classical resting placi' lies the elTigy of a mediawal knight, his arms cut in 
n'lief on a pediment somewhat too stivp tor the pioportions oi the tomb as a whoh* 

What looks i[ueerl\' like mosaic in the photogra]ili ol tlie Gianeel at llampnett 
IS nxilly modern steiK ilhiig, deplored by l.hrd as interhTing with due appreeia 
tion of the architecture, which has all the iiiti-gnty ot the best Norman work. 

The church at l >eerhiirst is not only Scixon, but has a handsome tower, illiistrateil 
on Elate 3, and a lont, Idate ir. “the best pr<‘serred and most ornate Saxon 
tout in existence.'’ The fuu' filteenth century tower at Yale is one of not a great 
number of Gothic towers which by their proportions really contribute to the 
formal excellence of the church or other building of which they are a part. At 
Princeton Uuiversitv in America there is a kind of luxi-Ciothic tower that spleridulK 
conveys an impression of size and dignity ; lew are as exciuisite as those at Magdalen 
College and Yate. 

(Addington, which figured prominently in Mr. Ihrd’s book on mural paintings, 
has besides its celebrated “ doom “ a Jacobean oak pulpit, Elati^ i 1. and a mass- 
dial on the porch wail. 

(furiously enough Mr. Ilird says of the gargoyles at M'lnchcombe that they are 
“ unbeautiful," while presenting three of them to his readers, (hirgoyles pla\’ 
an important part in the history of caricature, and like caricature they can havi‘ 
;rsthctic bi'auty. Even to those prompted by a most secular (h‘sirc to ridicule 
and distort the human countenance did the church thus offer their opportunity 
The forty gargoyles of Winchcombe are not to be brushed aside, and perhaps not 
to the present reviewer alone would be one more incentive to spend a holiday 
looking at Gloucestershire churches. 

This is indeed a most admirable little book, and it would be improvident to 
travel without it in the region Mr. Bird knows so well and serves in more ways 
than one. 


P.B. 
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NOTICES. 

— 

INDIAN SECTION COMMITTEE. 

A tlu* Indian Section ('(aninitttT was held on Wednesday, June 26tli 

t<» ('onsidt'r tlu' arrani^eiiients for UKadinj^s of th(‘ Section duriniL; the forth- 
<oinin|.I session. The following were pies(‘nt '--Sir Reginald Manl, K.(M.E., 
t S I., in the Chair ; Sir (diaries H. Armstrong ; Lord Askwith, K.C., 

!)(' L ; Sir M. M. Bhownaggr(‘e, K (' S I ; Sir Atul (', ('hattcriei', K.C.I.E. ; 
'^ir Thomas H. H»>lland, K.(\S 1 ., KCl.lC, D.Sc., F.K.S. ; Brig. -Gen. Sir 
iVrcv M Sykes, K C LK.. C.B., C.MG.; Major H. Blake Taylor, C.B.E. ; 
Mi Carmichael Thomas ; Dr. |. A. V()eleker, Lh I)., F L(' ; and Lieut. -Col. 

Arnold T. Wilson, K.C.LK,, ('.S T, (' M (i , D S.O , with Mr. (i. K. Menzies, 
M.A. (Secretary of the Society), and Mr W Perry, B..A. (Secretary ot the 
Indian vSertion). 


DOMINIONS AND COLONIES SECTION COMMITTEE. 

A meeting (d* the Dominions and Colonies Section ('ommittee was held on 
Wednesday, Juiit* 2()th, to consider thi* arrangement lor meetings of the 
^et'tion during the forthcoming session. The following were present --Major 
Huinplirey Leggett, K.FL, DS.O., in the Chair; Lord Askwith, K.C.B., 
^ , D. ; Rear-Admiral James de ('ourcy Hamilton, M.V.O. ; Sir Thomas 
*^'»lland, K.C.S.r., K.C.I.E., D.Sc., F.R.S. '. Major H. Blake Taylor, C.B.E. ; 

Carmichael Thomas, and Lieut. -Col. Sir Arnold T. Wilson, K.C.I.E., 
^ "^ L, C.M.(L, D.S.O., with Mr, G. K. Mcnzics, M.A. (Secretary of the Society) 
’’^d Mr. W. Perry, B.A. (Secretary of tlie Dominions and Colonies Section). 
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PROCEEDINGS OF THE SOCIETY. 

ANNUAL GENERAL MEETING. 

The One Hundred and Seventy-fifth Annual General Meeting for th(' 
purpose of receiving the Report of the ('onncil and the Financial Statement 
for 1928, and also for the election of Oificers, was held in accordance witli 
the Bye-Laws, on Wednesday, 2(>th June, at 4 p.in. SiK (iEOKOE /Si iton, 
Bt., Cliairman of the Council, was in the Chair. ! 

The Secretaky read the mdiee convening the nu‘eting, and the\Minut( 
of th(‘ last Annual General Meeting, held on June 27th, 1928. ^ 

The Secretary then read the following : ~ \ 

REPORT OF COUNCIL 
L Ordinary Meettnc.s 

The On(‘ Hundred and Seventy-fifth Session of the Society was opened 
by the Chairman ot the ('oiincil, Sir (George Si 1 loN, who (diose as the subjrf t 
of his address “ Fifty Years of British Industry ” Among th(‘ many change^ 
that have taken place during this period none is moH' striking than the increa-t 
in the scale upon which enterprises are now comlucted- a tendency whi<li 
is still being accelerattd as large firms amalgamate' and grou])s are establislM d 
within particular industries. Some of the e'lfe'cts of this tendency weu 
illustrated by the ('hairinaii from th(‘ Cable' Makers' Association, 111 tli* 
formation of which he has played a leading part . Amalgamation secun- 
greater economy in production, management and sal(‘smanshi]), grt'atd 
financial stability, and a firmer hold over raw materials and the conditions 
of sale for the final jiroducts. Perha])s an even more impijrtant ])oint i" 
its bearing on research. Some idea of what can Ix' done in this way b\ .1 
great firm was given in a paper read by Mr. iVrev Dunsheath in I92 (e entitlol 
“ Science in the ("able Industry,’' when he described the researcli dc'partincnt 
of th(^ firm over which Sir (xeorge Sutton presides. A task of this magnitiuL 
can, of course, only be undertaken ])y a large and w(*althy undertaking. lfj< 
Chairman also referred to the clianges brought about in the last half-ccmtun 
in the relations between employers and employed and the (*fforts to sc( iiu 
peace in industry, and he described — ])erhaps more forcibly than they h‘G< 
ever been described before — the ideals which inspire the man of affair.s to 
build up great industrial or trading concerns. 

Mr. Omar Ramsden, in his paper, “ English Silver and its Future,” refi n'd 
to what he had recently seen in half-a-dozen European capitals - splendidh 
appointed shops full of beautiful silver, which formed a striking contra^ 
to the stereotyped and uninteresting displays which appear in 
British shop windows. He is of opinion that we arc in too much of a ml 
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and content to serve up reproductions or rc-adaptations of antiques insicau 
of encouraging a style founded on our national traditions, but developing 
naturally on fresli lines. Although taking a somewhat gloomy view of the 
prt'sent position of English silverwork, he is far from pessimistic as to its 
future. We have many admirable artist-craftsmen amongst us, and he thinks 
that if they are given a chance and if ‘‘ artist, designer, master and man 
will consent to sink their differences and pull together, this country may 
\'ct regain her position as a leader in tlu' world of aj^plied art. 

“ Forestry in SweeUm : its lmpf>rtance to and Inhiience in Great Britain 
was the title of a ]xtper by Proffssok K V Stebbim,. The total forest area 
uf the country amounts to about 58 million acr(‘s, and timber and paper 
pnlj) bulk very largely in its exports. The ])aper gave an account of the 
administration of the fore.st lands and the l(‘gislation dealing with them, 
jiul then proceeded to descrilx' methods ot svlvh'ultnrc, including the 
planting, thinning and felling of tre(‘s. Professor Stcddnng urged that 
f<irest<'rs of this ('onntry might profit grt‘at!y bv studying fon‘stry management 
in Sweden, and he speciall}^ urged the desirability ol making eN]H'rimental 
)lantatioiis on a considiTable scab' by direct sowing instead of by the costly 
)iantings wliich an* so widely adopted in Gr<‘at Ihilain. 

'fhe value of I.ondon’s im])orts and e\]>orts in reached the ])r()digious 
otal of nearly -/jo 2. 000, 000. How' this merchandise' is dealt wdtli was 
!'’s( rihe'd by Mk. j. H. h's'i ii L in his paper, “ riu' Port of London.’' About 
'5,000,000 tons of goods annuallv enic'r the Port, of which the water area 
II the doi'ks is 720 acres with jfi.l mlle^ of qiiav. liirticulars were given of 
lie London. Surrey ('ommerrial, W(‘st India, Milhvall, Royal Victoria and 
Mb(Tt, and King (h'orge V Doc ks, and (.1 the' most recent de've'lopments which 
en* now^ taking jdact* at Tilbury. The vast ware*house’s cemtrolled by the 
of London Autlioritv wvre also elescTihe'd and many interesting figures 
give'll te) illustrate the amount e)f trade in diffeivut cemimodities. A 
iMirkabh' illnstra lion was given ol llu' e'ilt'e t ed LiNhieni on trade'. A 

' vv yars ago ostrie'h R'athers of the value of seane {3,eHH),oeu) passed e'ach 

car iliroiigh the wareliouses. This trade- is now ])rae'ti('a]ly dead, and its 
I’iae'e lias been taken by that in silk stockings. 

'V gre'at de-al of public inte're.Nt was attracted te) the paper “ I’uel for 
’^^Bps,” l)y Sir ImtstA( e I'enn'S’Son 1 )’KvNe'orR 1 , in wdiie. h attention W'as drawn 
f ' the pe»ssibilities of pulverised coal, riie dt'pre.ssed condition of the mining 
MuliNtry in this country, and the enormous loss of markets which it has recently 
•'Uhrve'd make it n('C(\s.sary that no stone should be left unturned in finding 
'i'e s lor what has long been eine of tlie principal seinrces e)f our national wTalth. 
^ ' lar as fuelling and furnace feeding are roncenied ]nilverised coal shares 
^Banv of the advantages of oil. Much rcseaich has been carried on 

IS still proceeding as to the use and storage of powdered fuel. Sir 

^'-‘i^taee summarised the results of this work and carni' to the conchision 
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that, if the ratio of the cost of coal to that of oil remains as at present, 
the improvements that are rapidly being made to use coal and steam in tlf 
most economical manner should kad to a very considerable demand h r 
pulverised fuel. A great deal of spade work, how('ver, still remains to hr 
doni‘ in devising the best methods of conveying the coal into ships and of 
handling it when on board. 

Applications ot Electricity to Medical Practice ” was the title of a pap( r 
read by Mr. (L (h Hl.\kk, who in his capacity as Hon. Radiographer |n charf:r 
ot the X-ray l)e])artment of the Star and (kirter Home for Disablecl Soldin- 
and Sailors, has had a very wide and varied experience of this subject. Aftor 
touching on tlie ii.ses of electricity in ordinary X-ray work for tlie dpte('tini, 
of injuries, etc., tlie employment of ultra-violet rays for geiK'ral aud lo(\il 
treatment of diseases and the introduction of medicin(‘s into the Ixidv h\ 
electricity, Mr. Blake dc'monstrated the methods of measuring and reconliDi: 
human emotions by means of the thermionic rehexometer ; he also showed 
how it is possible to localise exactly tlu^ position of such a foreign substaiiM 
as a bullet in a human body by means of stt'reoscopic radiography, and ]\v 
described the action of currents of high potiaitial in therapeutics. The papn 
was illustrated by a large number of practi('al demonstrations, which c(»nv(‘\r(l 
a striking idea of the many ways in which electricity is now being employ^'; 
in medicine and surgery. 

It is e.stimated that five-sixths of tht‘ sinok(‘ disidiarged into tlu^ atmosplien 
of r.ondon is of domestic origin. Tlu‘ purification of this atmosidiere 
therefore mainly a domestic prol)l('in: while* considerable* improvc'UK'rit h;o 
taken place during r(*cent years, much remains to be done*. PKori ss* r 
PiiARLliS R. Dak-MNO, in his paper, 'Fhe Domc'stic Smoke* IVobk'ni .1 
Practical Solution,” describe-d some of the latest kinds of smokedess fuels and ih 
most up-to-date ine*thods of burning them fhe* Englishman lf>v(*s his bright 
open fire, and most mc'dical nren agre*c that it has far more than its a*sthclu 
virtues to justify it. Recent research has solved the problem of kindlini: 
and burning coke in an open fire])lace, and other solid smokel(‘ss fue'ls aio 
now on the market. Most erf these were described in the pa])er, and thru 
comparative costs were discu.ssed. The le'cturer urged that in the dcsigie 
of all new houses the ordinary coal fireplace should be removed in fa\<'i‘> 
of smokeless fire-places. In this way a great advance would be made tow;inh 
abating the smoke nuisance. 

A somewhat woeful picture was ])ainted by Sir Hknky Mikrs in his paper. 

Museums and Education,” of the .state of many of our provincial miisccin^ 
Overstocked with heterogeneous collections of “curios” dumped upon them 
by people who have no further ust- for them, these unhappy places are 
wnth cases of moth-eaten birds and beasts, odds and ends of shells and min'^ah 
and what not. So far from playing any part in the life of the towns 
they cumber, many oi them are hardly known to the inhabitants. Depn'.^^iti.iJ 
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as the description is, one knows that in many instances it is only to(» true. 
And yet, as must be obvious to every one, there are immense educational 
possibilities in museums. TIk^ ])roblem is -how to make th(' most of them ? 
(h t rid of the rubbish, would seem to bt‘ the lirst st(‘p. Accej^t only with 
discrimination, and try above all things to brin/:j[ your musiaim into some 
n lation to tlie interests oi the town in which it is situated. Tf among your 
( \hii)its you can illustrate the liistory and developmtMit of som<' local industry 
\()ur museum will have n^al interest and ^•alue for lhos(' who visit it. 

Cnder tin* J ruenian Wood I rust, which was (.‘stablislu'd to commemorate 
th(' long services of tht‘ late Secretary, twelve annual lectures liav(‘ now b(‘eu 
<](‘livered, and they form a reniarkablv brilliant .series. The list is as follows : 

“ Discovery and lnv(‘ntion," by Sir Duj<ald C'leik. KD 1 C., J*' K S. 

" Glass and sonic of its Problems,” by Sir Hcrlicrt Jackson, K.l^.lC , F.K S. 

” Sources of l^ower, known and unknown,” bv Sir (llivei Dodge, k' K.S. 

” I'he l^resent Position oi Research 111 AgririiituT(‘,” h\ Sir Daniel Hall, K.C'.ID, 
IvR.S. 

” Long-Distance Kadio-d'elegraphv,” bv Proiessor (now Sir) ) Amlirose Fk'tnmg, 
JcK.S. 

N(‘W' M(‘thods ol Oystal Analv.sis,” by Sir William Hragg, k.K S 
” The Outlook in ('hemistry,” by Sir William J Jkijie, K IDIC , J^'.K.S 
” 'I'he Stability of Atoms,” by Prolessor Sir TCinest Riitherlord, F K S. 

” The Modern Not(‘ in Industrial Art,” bv Sir ('ecil Harcoiirt-Smith. 

” The ProgK'ss of Economic Eiitomologv (with spcci.il lelerenci' to Australia 
and Ncnv Zealand),” by Proftcs.sor R J. I'lllvard, k.R.S. 

“ 1 'he Wider Aspects ot Cosmogony,” b\ Sir James H. J('*ins, I'.R S. 

” idle X’llirations of Railway Bridges . an ICxample of ('o operative Research.” 
by Sir J. Alfred k'vving, K ( B,. )•' S 

d'he very high standard of excellence set uj) in this siaies was mon‘ than 
luaintamed liy Sir Alfricd iCwi.xa, He gaxa- i masterh suimnarv »>f tlu* work 
of the Idridgc Stress C'onimittee, a hodv whi<'!i has been investigating for 
die last SIX years ” an old and pu//ling prolilem of engiius'rmg what is called 
tlio ‘ impai't ' or dvnainic' action of a tram moving at high sficcd o\'cr a railway 
bndg(’ ” Apart from its importance from the eiigiiusaing point of vit'w, 
die Tesearch had a special intenst .is a piec<- oi tcam-w^ork, I ndcr tlu' 
aii^pic(‘s of tlu‘ I )e})artmeut ol Siacntiiic and Iiulustnal Kcst^ircli, it lirought 
togi'ihei tile British Railw.av (iroups. who not onlx contributed tinaiicial 
luit also prox'ided all the jnactical faidlitii's nr('(\ssai\^ lor conducting 
di( Work, and man\’ eiigiiu'ers of cxpt'ncncc and e\])crts in thcoiy llu* 
:'‘Uieipal ])robliun before the Committee was to iii\ (‘st igati‘ what is knowm 
die ” hammer-blow ” in other words, the periodic' x ariation ol ttu‘ vertical 
i'‘if'c' (‘\ertcd on tlu' rails by^ the locomotive. Oxer iiftx bridges, of spans 
Rniging from Kii feed to 345 feet, wen* tt‘stc\l. a huge* \^ari(‘tx' of locomotives 
uig run ox'er them. The r(‘sults were most caietullv rec'ordc'cl bv mechanical 
'bt'ans, and the relations betweem the amount of tlic hamnuT blow and the 
of cumulative oscillation set up in the' bridges wen* thoroughly 
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investigated. Tlic results obtained by the committee have rationaliseri 
the treatment of a very dilhcult problem, and should prove of the utmost 
value to all railway engineers. 

In his paper, “ The History of the Develo]nnent of Fast Dyeing and Dyes,” 
Mr. James Morton related a story of a])parent]y insuperable diffieultir^ 
triumphantly overcome. Up to 1914 the manufacture of Sundour fabrUs 
had come to depend almost entirely on Germany for certain dyes, especialh 
the yellows and blues. The outbreak of war suddenly stopped tlie su{)pl\ 
of these essential ])roducts, and the business was seriously threatened 
Mr. Morton, however, rost' to the t)ccasion. With the aid of his cluTuical stall 
he traced the synthesis of two very obscure dy(‘-stuffs, and in the\' 

actually piroduced for th(‘ iirst time in this country lndanthren(‘ Yellow and 
Indanthrene Blut\ In the most favourabk* circumstances this wou^d havc 
been a v(‘ry brilliant feat, but when the circumstances ot the time art* taken 

into account -the extraordinary difficulty of obtaining any raw inateriaK 

and apparatus, and the patriotic necessity for carrying on at the same tiiiK* 

the manufacture of such vital supplies as army blankets — the triumph 

becomes heroic. ITirther succt‘ss(^s have in rt*ccnt years been plactal to Mi 
Morton’s credit ■ most noticeable, perhaps, being the jiroduction of Cal(*don 
Jade Green. Tin* i)ap(T di^closed one of tin* greatest industrial romance^ 
in the history of this country, and one which was hitherto known onl\ 
to a few. 

“ East Indian Copals and Damars ” was the title ol a ]>ap<‘r bv Mr. A. 1 . 
SuTKR, who gave tlie latest information on tlie production of these mattriab 
gathered during a recent prolonged tour in the ]£ast Indies. Ma('assar "i 
Manilla copal is derived from a single plant, the Aij^at/iis alba i'oxw., whi« ii 
occurs most frequently in the Dutch East Indies, the Celebes, the Molucca^., 
Borneo, Sumatra and New (iuinea. Copal is the natural exudation from 
the bark of this tree at places where it has been injured. The native method^ 
of tapping the trees were described, and the measures which have been taken 
by Government administration to prevent their destruction by over-tappinn 
After the copal has been collected the next step is to grade it, which is mainly 
done by women, native or ('hinese. Four ])oints have to be b(»rnc in niimi 
in the grading ; hardness, cedour, purity and size. Until recently co])a^ 
were exclusively (miployed in the manufacture of varnishes. Synthetic n‘sin-, 
however, are now coining into vogue, and the natural ])roducts seem to h»' 
losing favour in sonu’ quarters ; Init Mr. Siiter believes that, given accur.dt 
standardisations of the copals, they will hold their own against this competiti^>l> 

A question of considerable importance to fruit growers was discussed hv 
Mr. Cecil H. Hooper in his paper, “ The Study of the Order of Flowering am' 
Pollination of Fruit Blossoms applied to Commercial Fruit (Growing.” 
planting orchards, whether of apples, cherries or other fruit, it has long In 
customary to mix the varieties, and also to keep bees in the near neighbourly 
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and recent research has proved the value of botli practices ; but at the same 
time care must be taken to ensure that the varieties selected should flower 
at the same time : otherwise it would be impossible for the one kind to fertilise 
other. Mr. Hooper has for many years carefully studied the question 
as to which varieties of fruits should be planted to^rether, and the results 
of his observations were set forth in a number of v^aluable tables. 

Fhe remarkable hydro-electric developmtiiit which is now being carried 
on in Ireland was described by Mr. George Fletchi-k in his paper, “The 
"^liannon Scheme and its Economic ('ons(‘quenc(‘S.“ The Shannon is the 
longest river in Ireland with a catcliment basin of ov(t 4,000 scpiare mikis. 
'ni(‘ power liouse is situated at Ardnacrusha, a few mih's above Limerick. 
Tlic thre(‘ turbines to be installed will have an output of 38,600 h.p. The 
( urrent will be distributed by means of ovi‘rh(‘ad high-tension transmission 
liiK's over nearly the whole of the Irish Idee Stat(‘, and the erection of these 
lines is now in a V(Ty advanct'd stage. With rc^gard to the (‘conomic con- 
s('(]iiences of the scheme, Mr. Fletcher pointed out that the })rimary economic 
need of the Iri.sli h'ree State is cheap electric energy for lighting and power 
|)iir])oses. Although it is not possibh* to .state at ])n‘S(‘nt to what extent the 
snj4)Iy will b(‘ utilised in agricultim* it is hojx'd that, with adequate pro- 
])aganda, the farmers will be induced to realise th(' assi.stam e that they can 
derive fr<»m it, and further there appears to be n'asoii to expect that new 
industries wdiich requin* cheap power may b(‘ indiu ed to start in the country. 

Fhe inauguration of broadcasting six or sc^ven years ago at once created 
an enormous demand for “ a powerful eh'ctrical instrunumt which shoulc 
h{' capable of imitating at a moment’s notice the hiinuin voice, a violin, a tinkle, 
a cra.sli, a piano, a drum, or a complete orclu'stra.” Mr. R. F. G. Denmaw, 
in his paper, “ Loud Speakers and their Development,” summed up the 
'Situation as it stands to-day. The immense advance that has been made 
nrently was demonstrated b}^ the collection of loud s])eakers shown at the 
meeting. The construction of each of these was fully fie.scribed, and its 
Laracteristic features discussed. Admirable as these latest instrument 
ne, a great many scientific workers are engaged in bringing them to still highci 
>erfection. With the enormous financial resources of the gramophone and 
notion -picture industries to call on, it is probalde that striking developments 
vill be made in large auditorium instruments, and tliat the loud speakei 
i^t'd for domestic purposes will either n tain its present form or else wil 
jradually give place to small-scale examjdes of the larger ty})es. 

C ommercial Art ” was the subject of a pap(T read by Mr. Tom Pintvis 
mnself one of the mo.st successful and brilliant of our poster artists. Th( 
<^“lations of the commercial artist to the tirm for which he works were discussed 
'' ^‘nne detail. Whilst claiming for the artist a reasonable amount of liberty 
* actual carrying out of his design, Mr. Purvis made it clear that hcough: 
Iw.tvs to bear in mind fhe nhierf for which fhe nosfer is nroduced. and 
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work in the closest touch and sympathy with the commercial side of the firm : 
the poster, in short, should be the n;sult of close team-work between tin- 
artist, the manufacturer and the salesman, rassinf]^ on to the design and 
execution of the poster, the lecturer discussed the uses of colour, and the 
importance of getting a broad effect which should convey its message in 
stantancously to the passer-by. To achieve this it is often advisable to omit 
all but the boldest features, a practice which is followed by the most succes.sful 
poster artists of to-day. 

In dealing with the subject of “ Modern luigli.sh Architecture.” Pkoh-ssok 
A. JC. Richardson threw on the .screen a large numb(‘r of photographs of 
buildings to illnstrat(' : 

(a) Commercial ardiitecture- offices, hanks, warehouses, factories, trails 
port buildings. 

{!)) Housing-— town and country houses, cottages, farms, etc. 

(c) Civil -post office's, town halls, schools, bridges. 

{d) Religious buildings cathedrals, churelu's. 

With regard to fii), W(‘ have vet to devise' the eftic'ient factory, tli'' 
attractive city office, tlu' best form (»t garage, and the right tyjK' of bank, 
the last of which is generally a classical building Ix'di/.ened with unnecessan 
ornament. The housing (pie.stion has evolved u m'w cottage style' for v illages 
and garden cities, and some of the pictures shown represenb'd a very succe.ssJii! 
grouping of ])lea.sant houses. When discussing group (c), }h<do.s.soi 
Richardson paid a handsome tribute to H.M. Office of \Vorks under whost- 
amspices many admirable ]>ost rd’fices have been ereett'd in various parts of 
the country. He also drew attention to the new steel bridge at Newcastlc- 
on-Tyne, which he eharacterist'd as a thing of beaut \ . By way of cornpari.son, 
a number of slides were also shown to illusti.ile rc'cent developments (H 
architecture in Denmark, Sweden, (ieimany, h'ranre, Holland and Am('ri(M 
and ill conclusion Professor Richardson read a short imaginaiy paper, suppo.^etl 
to be deliven'd a century hence, in which he r(‘ferred to the masterpieces of 
some of the best architects of 1929 and threw out suggestions as to flu' wa\ in 
whicl) architecture and life will have' developed in another hundred years 

The main purpose of Mr. (tEorcH!. Howard Nash’s paper, ” Some Modi'in 
Aspects of Electrical Communication,” was to make known to tlu^se not familmi 
with recent developments some of the problems that arise on very long t('lephon<' 
connexions, the means adopted for reducing or overcoming such difficultii's. 
as “attenuation” or “frequency distortion.” "pha.se dist(‘rti(m,” “echoCN 
and “interference,” and to explain how a number of communications r.\n 
be made simultaneously over a .single pair of wires without interfering with 
one another. In any telephone circuit of either aerial or short cable liiK'S th( 1 c 
is available for transmi.ssion services a range (jf frequencies extending f^'in 
zero tf» 30,000 cycles per second. Various communication systems have 
designed to enable the maximum use to be made of this range. In order to 
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Remonstrate their possibilities two terminal cqui])ments were set up in the 
lecture hall and several simultaneous communications over the same \vir(*s 
vvere carried on bv telephone and telef;ra])h w'ithout anv interference. 

It is well known that ordinary wandow ^,da.ss cuts off the ultra-viiRet or 
‘ liealth-givinj; " rays. Mk. h. E. I-.amplough accordiiifrly set himself tu 
tiiscover a glass which would permit the th(‘ ])a.ssage of these ray.s. In his ])aper, 
the Froperti('s and A])pli(‘ations of * Vita ' (dass,” he ga\a^ S(jnu‘ a('('ount 
.‘t this material, whit'h, it is claimed, tiansinits radiation w(‘ll bc'low \va\e- 
irngths of Li course of the paper a d(‘inonstration W'as gi\en ol 

spectrum photpgra])hy to show the tr.msinission of these wave's through 
vita” glass, and tlu' r<'sults of certain (‘\p('riments W('re aho ejiiot- d to 
R( monstrat(' tlu' benelicial (*ff(‘(ts on aiumaU r(‘ai('d under it. 

Mk. H. 1 .n'\io\ 1- re iikk, in his pap( 1 , “ lve< (*nt ])('ve]o])in(‘nts in 

r.ltit ational IVoadeastiiig,” ga\’(' <in «ic(‘ount of what has ]>een doin' hv ilx' 

B 1 ).( to provide' iiistriK'tion for sc hools and for ordinaiw listc'uers Thc'ic'gular 
Rejlv transmission to sc'hools was starlc'd in ku \, and b\' June, hetw'ec'ii 

(.^on and 2,000 sc'hools vvc'ie on tlic' registei al London. Hy tliis time an 
' jhc'ic'nt st'rvicc' had Ix'c'U org<nnsed ; in nianv sc'hools tin' pu])ils w'c'i’c' regularly 
-ending in written c'oinpositicms or answcis to problems, and tc'rmmal 
r\anunati<nis had bec'U instituted wath c'veellc'iit results. Jn tlic' c'arly stage's 
lljerc' wc're numerous trouble's to contc'iid with l or instance', in man\' schoeds 
tlie rc'c'c’ption was \‘ctv bad <nid tiu' dillic'ultx of lollownng the' lessons naturally 
!('d to inattention in the chissc's In sonu' ])!acc''» the' innovation wmn eyed 
suspicion by the* teac'lu'is, W'ln) Eared th<it tlu'V might be supplanted 
iw the' wh^'lc'ss lesscius. 'riic'se and otiu'i dilhciilties and misc'oiu'eptions 
icivc' now' bec'U laigelv removed, and ('diu ation Iw broadcasting is c ouung 
t<' he rc'cognised as a sUjqik'mentarv luit stimulating and Naluablc' addition 
the Oldinary school c'urric ulum. 

.Many jH'ople liavi* considtTable dilhcultv in understanding ordinary 
'inhitc'c'tural |)lans and eU'vations, and even those w’ho arc' accustonu'd to 
dealing with them every day do not always find that when tlu'v arc' exc'c uted 
in building matc'rials tlu' rc'sults are exactly wdiat tlu'V intended. In his 
|M]>er, “ Building Models,” Mk P. Moki ky Hcu^iu.k urged the rlesirability 
'*1 an hitec'ts making models in addition to ]Mans and eU'vations, Must clients 
^'au understand these readily, and numy architects can learn a good deal 
d'Mu seeing what they propose to build in this form. It is not suggested 
that for ordinary pur]X)se.s tin* inodcds should be at all elaborate ; thew are 
iaid< oi the* simjdcst and most inexpensive materials, so that the\’ can c'asily 
I'a altered if any changes in the design are ncH'essary, and wlu'n the building 
' onipkRt'd they can be destroyed watlioiit mucli loss. 

ic illustrating his paper, “ War and its Inihience on the Arts,” Mk. CHAKia{s 
^ ’"‘1 i KKs showed a large number of slides of military pictures, ranging from 
hr Norman Conquest to the present day. In most of those the soldiers^ 
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whether Israelites or Charlemagne’s paladins, were equipped in the armour of 
the artist’s day. From the eleventh to the sixteenth century the artist possessed 
no antiquarian knowledge, and his pictures are valueless as throwing light on 
anything but contemporary costume. Further, until recent times, theie 
was always a tendency to depict troops on a battlefield as immaculately 
groomed as if they were on parade ; it is only of late, and particularly in th<* 
work of those artists who ]>ainted scenes of the Great War, that sinceo 
efforts have been rnadt^ to portray war as it really is. Mo.st of these cam. 
from the hands of painters who were at the front them.selves, and shared 
the dangers of the fighting men, and their object w^as to paint the trjuth ami 
not fancy pictures in which well-equipptxl troops with flying colours wi*u 
always defeating a })anic-stricken enemy. ^ 

The British Scienct' Guild have recently ]nibli.shed an important report 
on the British Fattuit s^^stem, and with a view to rousing public inlc rc^t 
in the matter the ('oiincil invited Mr. Robert BrRK?:LE to read a paper 
on “The Reform of the liritish Ikitent System.” While expressing a \ei\ 
high opinion of the value of the report, Mr. Burrell drew attention to a immbei 
of points in which he thought the recomiiK^ndations of the British Science 
Guild Committee could be improved. With rt^gard to the ([uestion of extendt 
search, for instance, he urged that the Treasury should cease to appropiiatr 
for other purposes monies paid by patentees as their contribution toward^ 
the cost of maintaining an efiicient patent service, and he suggested th' 
institution of a central international office for search purpose's. The questmn 
of “ novelty,” admittedly an extremely difficult one, was also disc'ussed, 
together with the extension of the protection of pattnt law.'s to invention^ 
which are at present unpatentable, the reduction in the cost of patent litigation 
and the means of reducing tht' existing congestion at the Patent Offici' anu 
the introduction of facilities for securing a quicker patent grant than i> at 
present possible. 


II. — ^Indian Section. 

Six papers were read at meetings of the Indian Section during the St'ssion. 

The important question of “ Town M ait'r Su}>j)ly in India ” was tlie subject 
of a paper by Mr.J.W. Madei ia'. Mr. Madeley. who had been resjionsihle 
for the design, construciion, and maintenance of the Madras Waterwi>rks. 
gave a full account of tlie general conditions of Indian towns in the rnattci 
of water sup^ply. 1 he various problems connected with the provision (d 
adcjquate water service, such as the sources of supply, plant, filtration 
pre-filtration treatment, were fully dealt with, and in conclusion the lectmcr 
emphtisised the importance of co-operation and of the education of jiiddic 
opinion in India to an appreciation of the fact that water must be husbaiK-k‘<^> 
and that its waste or pollution is a crime against society. 
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A good deal of attention has been given of recent years to the position of 
the Indian sugar industry. Perhaps the most striking factor in the situation 
is that, whereas about 1840 India exported to Great Britain nearly 100,000 
tons of sugar per annum, in i<j2b-27 she imported— mainly from Java — 
826,900 tons, her export trade having been practically extinguished by the 
competition of plantation sugar produced under European management and 
control in other j)arts of the world. In a paper on the subject, Sir 
Mac KEN NA reviewed the past and present jX)sition of the industry in relation 
both to tariffs and such matters as the breeding of improved canes, larger 
scale cultivation and the introduction of up-to-date methods of manufacture. 
Sir James submitted that the problem must be tackled from the agricultural 
and manufacturing side, and contributed a number of definite suggestions for 
the improvement of the industry. 

In a paper on '‘The History of the Royal Indian Marine,” Captain Sir 
I'.DWAR i) Headl \M traced the history of the Indian Marine Service from its 
first inception m 1612 down to the present day. Through the three centuries 
of its existence the Indian Marine has undergone a number of changes both 
of title and establishment strength in accordance witli successive changes 
of policy on the part of the British (iovernment, but it can show through its 
long history a glorious record of almost continuous war service as well as 
of the performance of much important hydrogra])hic survey work. In 
loiiclusion the lecturer expressed his assurance that the Royal Indian Marine 
wliose mam responsibility in the future would probably be the defence of the 
Indian seas, coasts and har])ours, would worthily uphold the great traditions 
of its i)ast history and maintain an honourable position among the Navies of 
the Empire. 

Mr. W. H, Moreland’s paper on “The Indian Peasant in History” was 
(It signed to provide an historical introduction or background to the recently 
))ul>lished Rt'port of the Commission on Indian Agriculture. After pro- 
pounding the question why the Commission was required at all, and why it 
shtuild be necessary to mobilise all the forces of India to inculcate a progressive 
s{)irit in her cultivators, Mr. Moreland expressed the view’ that the traditional 
a[)athy of the Indian peasant was due to the centuries-long oppression to 
which he had been subjected under Hindu and Mcxslem rule, rather than to 
auv inherent defect of character. He was, how’ever, showing distinct signs 
ol recovering from the psychological effects of this regime, and there was now, 
h(^ believed, "a reasonable hope that a concerted and sustained effort, such 
the Report advises, may break up the crust once for all, may liberate the 
?>t()res of energy w’hich are now’ dormant, and may convince the peasants 
in the mass that it is worth their while to strive for the ideals they have never 
Vkbolly lost.” 
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In 1922 a paper dealing with the water power resources of India was read 
by Mr. J. W. Meares. A considerable amount of progress has been made 
since that date and a general survey of the present position in India in regard 
to the development and use of electrical energy was given by Mk. A. T. Coopek 
in a paper entitled Recent PJectrical Progress in India.” After referring 
to recent developments in telegraphy and telephony and to the supply ot 
electricity in the principal cities of India and in the territories ruled by Indian 
Princes, Mr. Cooper described the salient features of the most reca nt hydro- 
electric schemes, the Tata Power Company’s scheme for tlu‘ dc^velopment 
of water power in tlie Western Ghats for transmi.ssion to Bombay Cil/y, the 
Punjab hydro-electric scheme for the utilisation of the' snow- fed waters of 
the River Uhl in tlie hills above Simla to su])ply elcu^tricity to a numlHT of 
towns in the Punjab and also for agricultural pur])oses, and the J^ykaia- 
Moyar project in the Nilgiri hills in the Madras Pre.sidency. Mr. C(\)opt‘i 
concluded his surv’C'y with some* notes on th(‘ use of idectricity for industrial 
purposes, for coal mining, railway traction, and broadcasting. 

The subject of the vSir (leorge Birdwood Mc^morial L(‘('turi‘, deliv(‘rc‘d b\' 
Captain P. Joiinston-Saint, was “An Outline of the History of M«‘dicm(' 
in India.” After remarking upon the general ignorance which has e\ist(M! 
in Europe for the' past 200 years in rc'gard to Indian Mc'dicine, tin* lecture] 
referred to Dhanwantari, its mythological foundiT, and to thi‘ Ix'gmnings 
of authentic medical history associated with tlie names o 1 SuMiita and 
Charaka, the fathers respectively of Indian Surgery and Mc'dicine, and proceeded 
to give an account in some dt'tail of ancient Indian practic e, which rcAT'aled 
some striking antici])ations ol modern knowledge. ('a}>tain Johnston Saint 
emphasised the importance of the* Indian c'ontribution to Medical vS( ienfc' 
and expres.sed the hcjpe that the* research work now hc'ing carric-d out at x ariou'- 
centres in India would result in the* restcu'ation of India to her rightful positioti 
as the birthplace of the medicine of the world. 

III. — ^Dominions and Cotoniks Sec tion. 

Four papers were read before the Dominions and ('olcmies Section during 
the Session. 

The Society of Arts offered premiums and medals for maps of the count ic"' 
of England as far back as 1759, and continued to do so until the beginning 
of the 19th century. It was, therefore, quite fitting that a })aper on ” An 
Survey and Empire Development,” by ('olonej. H. L. CKosniWAri should 
be devoted to the new art cd Air Survey. After emphasising the caiciinai 
importance of correctly mapping new and little-known territories befon 
undertaking their economic development, Col. Crosthwait proceeded to 
explain how an air survey is carried out, and the suitability of this method 
for such engineering projects as the investigation of the alignment for nev 
railways and of sites for water-power development and water-storage schemes. 
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He also emphasised the fact that valuable information as to geological 
structure, mineralization, soil conditions, etc., is afforded by air survey. 

In a paper on The Improvement of Negro Agriculture/’ Loko Olivier 
showed that negro agriculture is not the irrational, '‘higgledy-piggledy” affair 
whidli it appears to be to the superficial European observer, but is based on 
a considerable amount of experience and knowledge. Native methods are, 
liowever, only suited 1*0 countries where there is a more or less unlimited 
.supply of land, and are extremely w'asteful and uneconomic when applied 
to land intended for permanent occupation. The lecturer laid stress on 
the extreme care and tactiequired in educating the native to improved methods 
of cultivation, and gave an interesting account of the operations of the Jamaica 
Agricultural Society, whici has done a great deal of successful work in raising 
tlie standard of native agrculture in that colony. 

In view of the meeting the British Association for the Advancement 
of Science which is being h<lcl at Cape Town in August, it was decided to 
include in the [irogramme of he Dominions and Colonies .Section two papers 
dealing with South African luneral development. In a paper on " The 
South African Iron and Steel Tt^histry” Dk. H. ]. \ an drk Byi. outlined the 
previous attempts wliich have ^een made to establish an iron and steel 
industry in South Africa, and gye an interesting account of the recent 
formation, with the siqiport and prticipation of the South African Govern- 
ment, of the South African Iron Steel Corporation. The Corporation 
has l)een tstablished by Act of Paiii^ent, and its constitution is drawn on 
similar lines to that of the Electt'ity Supply Commission w'hich was 
e stablished by the South African Gov^menl in and has been highly 

successful, having grown in six years iiV) one of the largest electric supply 
im(U*rtakings in the Empire. Dr. van d- i^yj described in detail the con- 
stitution of the Corporation, the main %ure of which is that, after the 
t)ayinent of dividends of t) per cent. on\h^> Government shares and of 
ul per cent, on shares held by the public, \iplus profits are to be devoted 
to the reduction of the price of iron and steel {^ducts, and alvSo dealt with the 
t(*chnical aspects and commercial possibilities \the enterprise. 

In a paper on “ The Base Metal and Minc^ai^^,5Q^P(>^,g of SQ^th Africa,'’ 
Mk. H. Warington Smyth gave a review of position of the base 

metal and mineral industries of South Africa, Vuuding coal, copper, tin, 
lead, chrome, asbestos, soda, and a number of metals and minerals. 
Mr. Warington Smyth illustrated his paper by ^production figures of 
rec ent years and described the special conditions African mining. 

b> conclusion he expressed the view that, generally mineral 

pioduction of South Africa is capable of indefinite provided that 

uif asiires are taken to ensure regularity, careful grading ^miform quality 
^mtput. 
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IV. — Dr. Mann Juvenile Lectures. 

Under the Dr. Mann Trust two Juvenile lectures were delivered by Captain 
Sir Arthur Clarke on “ Ships and Lighthouses." In the first was told tht^ 
story of the ship and the sailor from the time of Noah’s Ark to the present 
day. The tale was woven round the various styles of ships, which succeeded 
one another down the centuries, and the sailors who fought and traded in 
them -the coracle of the ancient Britons, the Roman galley, the ships of th(^ 
Norsemen, the Saxon ships of King Alfred, the galleons of the i6th century, 
the ships of Blake and Van Tromp, the ships of the line and frigates of th(' 
18th century, the clippers like the Cuiiy Sark, aii^l the modern le\|iathans 
such as the Mauretania and the Royal Oak. ^ 

The second lecture dealt with lighthouses, "tin stn^et lamps of thV sea." 
Beginning with the famous Pharos of Alexandria one of the seven wonders 
of the ancient world. Sir Arthur described and illustrated the historical develop- 
ment of methods of illumination used in lightlouses- beacon fires of wood 
and coal, candles, paraffin lanterns, incandocent petroleum, and electric 
light. He also referred to the numerous ir>dern devices for securing the 
automatic operation of the lights, and co‘t hided with some remarks on 
directional wirele.ss, which might be destin^i to luTomt* the most important 
of all agencies lor the protection of life arl property at sea. 

V,— Cantor lectures. 

The first course of lectures under th Cantor Trust was delivered by ])k. 
P'ranklin Kidu on the subject of " Refrigeration." He pointed 

out tliat the preservation of food by is a biological })roblem. Ihe lis ing 
organism is controlled by environir^^t. The relations Indween tem])eratui(‘ 
and the rate and character of chc^^ animals and plants were considen^d 
and some description was given effects of low temperature uj>on plants 
and plant produce. In the sec/^ lecture more detailed study was mad(‘ ol 
the apple as a type fruit. these account must be taken both 

of pre-storage factors, such ^ti^l nutrition, and storage factors, such 

as temperature, humidity, composition, etc. Ihe third h'ctuu* 

dealt with the phenomena/ising from the freezing of tissues, the ellects 
depending on the rate and thawing, and on the condition ol 

tissues, and the changes^-^-^rring at temperatures below the freezing point 
of water. / 

The unprecedented d^^^ssion which has overhung the coal industry foi 
the last four or five added importance to any steps towards a more 

scientific use of coal. >pc"cial interest was therefore taken in the second course 
of Cantor Lectures I I^i^- C- H. Lander on " The Treatment of Coal." In 
the first lecture he^ Jscussed the use of coal in its raw state, especially witli 
regard to steam f^ing^ pulverised fuel, furnaces and process work and tlx 
production of f^^*^ domestic purposes. The second lecture was devoted 
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to high temperature carbonisation processes and coke treatment, while the 
third dealt with low temperature carbonisaticm, and summed up the latest 
developments in connexion with hydrogenation and synthetic processes, 
and the combustion of oil. 


VI .—Shaw Lectures. 

A s(Tics of three lectures under the Shaw Trust was given by Sir Thomas 
Morrison Legge on “Thirty Years’ Experience of Indnstria] Maladies.” 
After emphasising the importance of “ looks ” as supplying valuable information 
in regard to the effects of factory life upon the health and well-being of the 
workers, the lecturer reviewed the results obtained by tlie notification of 
diseases — extinction or diminution in tlu‘ case of certain diseases, and a 
stationary condition in others. Finally, he dealt with the question of 
compensation and the twenty-eight forms of industrial disease which have 
In^cn scheduled under the Compensation Act, and illustrated the results obtained 
by means of a chart. 


VII.™ AlDRED LE( TURKS. 

A considerabk' amount of progre.ss has been made during recent years in our 
knowk.'dge of the obscure caus(‘s and circumstances of those nomadic move- 
ments which took their ris(‘ in Asia during the dark and middle ages and 
thn;atened more than once to engulf Europe. Since the time of the historian 
(ribbon a number of Chinese and Persian records, which were not accessible in 
his day, have become available to ICuropean scholars, and in a series of four 
lectures on “ Nomadic Movements in Asia.” given under the .\ldred Trust, Sir 
E Denison R(jss, who made full use of the latest sources of information, dealt 
in general outline with the four great nomadic moveim‘nts which took place 
fioni the seventh to the thirteenth century. 

VIII. — Alhert Medal, 

The Albert Medal of the Society for the current year has been aw^arded 
by the Council, with the approval of the President, H.R.H. the Duke of 
('onaaught, to Principal Sir (James) Alfred Ewing, K.C.B., LL.D., F.R.S., 
“ lor his work in magnetism and his services to technical education.” 

Sir Alfred Ewing was Professor of Mechanism and Applied Mechanics in 
tile University of Cambridge from 1890-1903 ; Director of Naval Education 
from i9()3-ib ; and Principal and Vice-Chancellor of the University of 
luliiiburgh from 1916 to the pre.sent date. He is the author of various books 
•md articles in the Encyclopedia Britannica on the thermo-dynamics of the 
‘^team engine and of the refrigerator, while at the same time he has written 
biiportant original papers on magnetism, including what is known as the 
^'>'steresis of iron. 
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IX. — Medals for Papers. 

lt!li‘ven silver medals have been awarded for papers read before the Society 
during the current session- seven for papers read at Ordinary Meetings, two 
for papers read before the Indian Section, and two for those read before the 
Dominions and Colonie?s Section. 

The awards are as follows : - 

Pafyrrs read at the Ordinary Meetings : — 

Sir Eustace Tennyson d’Eyncourt, D.Sc., J.L.I)., F.R.S., f‘ Fuel 

for Ships ” ( 

Ct. (j. Blake, M.I.E.E., F.Inst.P., “ Applications of Electricity to Mtdical 
Practice.” \ 

Cecil Hooper, F.L.S., ” Fruit Pollination in Relation to Commercial ^Tuit 
(mowing.” ' 

James Morton, ” History of the Development ol hast Dv(‘ing and Dyes.” 

Professor A. E. Richardson, F.R.l.B.A., “ ModtTn English Architecture.” 

(T H. Nash. (\B.E , M.l.E E (European (.'ln(‘f Engineer, International 
Standard Electric Corporatitm), ” SoTnt‘ Modern Asj)ects of hdectrical 
^('ommunication ” 

Robert Burrell, Barristcr-at-Law, ‘‘ Refoim of the British Patent v^ysteni ” 

Papers read before the / ndian Section .*• - 

\V. H. Moreland C.S.I., (M.E.. “The Indian Peasant in History: an 
Introduction to the Linlithgow Report.” 

A. T. Cooper, M.lnst.C'.E., M, Cons. E., “ Recent Electrical Progness in India.” 

Papers read before the Dominions and Colonies Section 

('olonel H. L. Crosthwait, C.I.E., ” Air Survey and Empire Development.” 

Dr. H. J. Van der Byl, “The South African Iron and Steel Industry.” 

For many years it has been the practice not to award medals either to 
members of the Council or to persons who have already received a medal foi 
a pap('r read in a previous year. The Council were therefore precluded from 
considering the following j)a])ers 

Omar Ramsden, R.M.S., “ English Silver and its Future.” 

Professor Edward Percy Stebbing, M.A., F.L.S., “ Forestry in Sweden ; Its 
Importance to and Influence on Great Britain.” 

Professor Charles R. Darling, A.R.C.Sc.L, hM.C., ” The Domestic Smoke 
Problem — a Practical Solution.” 

Sir Henry A. Miers, F.R.S., “ Museums and Education.” 

(HM.)rg(^ Fletcher, “ The Shannon Scheme and its Economic CoUvSequences.” 

P. Morley Horder, F.S.A., “ Architectural Models.” 

Sir James MacKenna, C.I.E., “ The Sugar Industry of India.” 
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The Right Hon. Lord Olivier, P.C., K.C.M.G., C.B.,LL.l)., “ Tlie Improve- 
ment of Negro Agriculture.” 

The Coimcih however, desire to express their liigh aj)prcciation ol thes(^ 
])apers. 

X.' Frxi) FOR THK PRKSERVA'l ION OK AN('IFN'1 CoTTAGHS. 

This f\iml was inaugurated at a conference held in January, 1927, wliich 
was })reside(l over by tlie Prime Minister, the Kt. Hon. Stanley Baldwin, 
who afterwards issued an a])]>ea 1 in supj)ort oi it. Th(' first general meeting 
of tlie subscribers was held on F(‘bruarv 27th, i<)20 , the chair was taken 
]>y tli(‘ Rl. Hon. J. Ramsay MacDonald, and he was su])})orted by Mr. (r. K. 
(‘liesterton, Sir (diaries Wakefield. Mr, H. Avray Tip])ing, Sir Arnold Wilson, 
Sir h’abian War(\ and Sir (ieorge Sutton I'he first annual report, which 
was ado])ted on th(‘ motion oi Mr. Khimsa\' MacDonald, ga\'(‘ an account ol 
th(‘ work which had Ikhmi s(» far ac('onif)lish(‘d. Society has beconu‘ 

th(‘ owniT of (diaries Lamb's (d)ttage. ” P)Uttonsnap,” West Mill (in-en, 
Hertfordshin', which was handed o\'er to it by Mrs T. W (irc‘g. It was 
inainlv instrumental in saving The thn’c beautiful ddiomas a Jk‘ck(‘t caittagt'S, 
near W'orthing, and it has f>urchased and is now engaged in n'-eonditioning 
the grouj) of (ottages known as Arlington Row, in tlu' beautiful village of 
Bibiiry, ( douii^stinshire d'hanks largtdy to the Zi‘al and ins]>iration oi Mr. 
1 * Moiley Hordet , the (diairman of the Executive Committee of the h'und, 
(>\'er thirty halLtimbered ('oltages near ShriAVsbury, which in the ordinary 
\^ay would hav(' bei'u ('ondenuu‘d. hava* b(*en saveni and re-conditioii(‘d, and 
file geiKTal attitude of the Shn‘Wsburv District Council is very (‘iicouraging. 
Various other cast's in difft'U'nt parts of the countrv have been considered 
and assisted by the (dmihiittee. 

Ill the' annual leport it was stated that the Committee were considering 
tilt* [)ossibilitv of set'uring a complete village. Shortly afte'i* its jmbliration the 
village' of West W’yctimhe came into tlu' market It is an excellent example 
of an old Ihigli.sh rural community, and int hides about fifty dwellings dating 
from d'udor to (ieorgian times, and two inns. The place depends for its 
lu'elihood mainly on the historic industry of chairmaking, and contains two 
factories. A featun' of tlie street is the beautiful old ” duin'h Loft,” which 
dates from tlu' fiftt'cnth eentury and is in (‘xcellent preservation. 

riie owmer of the village. Sir John Dashwood, appreciating the advantages 
'■f having at his gates a village controlled bv a body with a reputation such 
aN that of the Royal Society of Arts, agreed to st'll the whole at the moderate 
figure of £13,500. Ol this sum. £3,375 has now been paid, the remainder being 
i‘'lt on mortgage. It is not yet possible to estimate definitely the cost of 
bc' repairs, but the Committee think it advisable to aim at a sum of £20,000. 

'•"A full report of the meeting and of the First Annual Report was published in the 
of March 15th, 1929. 
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An illustrated appeal is being prepared, and it is hoped that it will meet with 
a generous response. 

With regard to finance, about £7,750 has now been received in subscriptions 
to the general fund (apart from some £1,200 subscribed to the special fund 
for the preservation of Arlington Row', Bibury). Of this sum, £2,025 has 
been contributed by Mr. James H. Hyde, for whose generous help the Ccmncil 
desire to express their w^armest thanks. While the possession of this sum 
in hand enabled the Society to settle the purchase of West Wycombe at very 
short notice, the Council are anxious that it should not be finally depleted, 
and they therefore appeal to all w'ho love the English countryside, and e^X‘cially 
to the inhabitants of Buckinghamshire to subscribe the amount needed for 
tlie purchase and re-conditioning of West Wycombe, so that the Weneral 
fund may be available for further preservation work. 1 

It should be pointed out that the Society has placed its offices anil stall 
at the service of the Fund for the Preserv'ation of Ancient Cottages, without 
any charge, and thus the Fund has been entirely free from rent and secretarial 
salaries. Apart from a small sum for printing, postage and (‘xtra clerical 
help, there have thus been no overhead charges, and subscribers have the 
satisfaction of knowing that practically every penny of the money they 
subscribe goes directly to the purchase and repairing of cottages. 

XI. — Tiiom.'\s Gray Memorial Tri:st. 

Under the Thomas Gray Memorial Trust, the objects of wiiich are ‘‘ the 
advancement of the science of navigation and the scientific and educational 
interests of the British Mercantile Marine,'" the Council have offered the 
following prizes : — 

(1) A Prize of £i5<j to any person who may bring to their notice a N'aluable 
improvement in the Science or Practice of Navigation proposed or invented In' 
himself in the years igzS and 1929. 

In the event of more than one such improvement being approved, the Council 
reserve the right of dividing the amount into two or more prizes at their discretion 
Competitors must forward their proofs of claim on or before^ December 31st, 

1929. 

(ii) A I’rize of £50 for an essay on the following subject : ■ - 

“ ^'oii are overtaken by a re\olving storm. Discuss the handling of a low- 
powered steamer from the time of the first indication of the approach of the 
storm until the storm lias piissed, supposing the ship to be in (a) the safe 
semicircle, (h) the dangerous semicircle, and (r) the direct path of the stonu’r^ 
centre." 

Competitors must send in their essays not laliT than December 31st, i92‘>. 
to the Secretary, Royal Society of Arts, at the above address. 

Similar prizes were offered last year. The judges w'ere of opinion that 
none of the inventions submitted was of sufficient value to justify the full 
award, but on their recommendation the' Council awarded prizes as follows : 
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A Prize of £^o to Lieut. Donald MacMillan, R.N.R., for his “Navigator’s 
Ex-Meridian Diagram," and 

A Prize of £20 to Captain John Barraiice Browning for his “ T^rowning Star 
Plotter." 

PV)r the prize of ;^5o eighteen essays were submitted and in accordance 
with the unanimous recommendation of the judges, tlic Council has awarded 
it to Mr. P. S. Atkins, Second Officer, T.S.S. Sarpedon, Blue Funnel Line. 

The Council have again offered the following prizes to the best students 
of Navigation in the schools mentioned below for the year 1928-g : 

Three prizes of £10 each to th{^ Nautical College, Pangbourne ; Conway ^ 
Birkenhead ; WorcestcY, Greenhithe. 

Four prizes of £"5 ea('h to A rcthma, London ; Warspilc, T.ondon ; Indefatigable, 
Loiuhni ; Mercury, Southampton. 

In order to stimulate furtlier the study of Tiavigation, the Council last year 
offered a Thomas (iray Mtanorial Prize of £30 to be competed for by the best 
students of the Nautical ('ollege, Pangbourne, tlie Conway and the Worcester. 

The prize was awarded to Cadet-C'aptain John Herbert Chalk, of the 
Nautical College, Pangbourne, and Honourable Mention w^as accorded to 
P. Beeham (T.S. iroret\s7rr), C. 1). ('allien (T.S. Worcester) and H. G. Tracey 
(Nautical College, Pangbourne). The prize was presented at the Nautical 
College, Pangbourne, in July last, by Ca])tain Sir Arthur Clarke, K.B.E., 
Cliairman of the Thomas (iray Memorial Trust Committee. 

As soon as the fund permits, a scholarship of £25 per annum, to be held for 
two or three years, will be offered in rotation to the above mentioned three 
training schools. 

XII, — AnnI'AL Competition of Industrial Designs. 

The sixth Annual Competition of Industrial Designs will be held at the 
Imperial Institute in July, by kind permission of the Director. 

The competition is again being held in the following sections : — (i) Archi- 
tectural Decoration ; (2) Textiles ; (3) Inirniture ; (4) Book Production ; 
(5) Pottery and (dass ; and (()) Advertising (Posters, Show-cards, etc.). 
The total value of the prizes offered in all the sections amounts to over 
£2,000. A number of well-known firms have again offered very substantial 
prizes for designs in various sections. 

It has always been the aim of the Council and of the vari<Mis committees 
appointed by them to carry out this competition to ensure that any designs 
approved by them should bear evidence that the designers possess not only 
exceptional artistic ability, but also a sound and practical knowledge of the 
materials and processes of their trades. The committees consist mainly of 
representatives of important manufacturing and commercial firms, and the 
judges nominated by them arc careful to see that approved designs are 
suitable for the materials for which they are intended. 
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After the awards have been made, a number of selected designs will be 
exhibited at the Imperial Institute ; probably also exhil)iti.ons will be held 
at suitable centres outside London, where the designs will be brcuight to 
the notice of manufactureis likely tt^ be specially intcTcsted in them. 

As soon as the judges have completed their work, it is proposed to issue, 
as formerly, a full report on the Competition, which will be published in the 
Journal, and circulated widely among manufacturers and com})etitors. 

The Council have opened a Bureau of Information at which an' kept tiu' 
names and addresses of those candidatts at the Annual Cornpi'tition of Industrial 
Designs whose work has been acce])t<‘d for (“xhibition and who dc'sin' to obtain 
employment as designiTs. Although no guarantee of (‘inploynuait can be 
given, the inlormation is placed at tlu' service' of manuiacturers in si'ar^h of 
designers. A number of appointmc'uts ha\'e been made* in this v\av, ai^d a 
good many dc'signs have bec'ii sold at the exliibitions \ 

XI 1 1 . -KXAMlXA'l IONS. 

The Soc'iety’s examinations an* now liel<l n'gularly at haLstc'r, W Infsuntide 
and in July, while s})ecial sets of group (‘xaminatioiis are condialod, at the 
request of the London C'ounty ('ouncil for L (' C. junior (‘ommereial and 
Junior Tc'chnical Institutes, and a further s(‘t of (‘xaminations la'ld for 
students at Day SchooK. The total nmnlxT of c'litnes this yeai i*' 105, (>7b, 
an increase of about 5,000, as comparc'd with tlu* total for last yeai 
A full rc'port on th(' bXaminations will, as usual, hr pnblislu'd in the Journal 
at a latc'r date*. 

The liberality of the Worshi])ful ('oni]>anv ol ( lothworkc'i s has enabled the 
Council, as in past years, to offer the usual siher and bronze medals. These 
medals are greatly valued by the successful candidates, and they (.<»ntribute 
not a little to maintain the high standard of the examinations. 

XIV. — Oral ICxamix \tions ix Modj^kx I.AXGrxGKs. 

The Oral Examinations are still in progress in various parts of the* country. 
Particulars will be given in the annual rc'port on the Ivxaminations. 

XV. — New Counc il. 

The Vice-J^rcsidents retiring under the ordinary^ regulaticjiis are : vSir 
Charles Stuart Bayley, Sir John Cadnian, Sir Alexander (iibb, Sii Francis 
G. Ogilvie, and Professor John Millar Thomson. In their places the Council 
recommend Sir Otto Beit, Sir (George Marjoribanks, Sir Charles Wakefield 
(none of whom have served on the Council in any capacity during th(' 
current year). Captain Sir Arthur Clarke and Sir Reginald A. Mant. 

The Ordinary Members of Council retiring under the regulations are : 
the Rt. Hon. George N. Barnes, Captain Sir Arthur Clarke, Sir Reginald Mant 
and Mr. W. J. U. Woolcock. In their places the Council recommend Mr. 
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Alfred Carpmael, Sir David T. Chadwick, Col. Sir Henry McMahon and 
Mr. John A. Milne, none of whom have served on the Council in any 
capacity during the current year. 

XVL- -Onn r ARY. 

The Society has lost a number of distinguished h'ellows during the year. 

L(^rd Roseb('ry was a Fellow of the Society for lifty-three years, and served 
for two periods as a Vice-President and Member of the ('ouncil. 

Sir Henry Trueman Wood was Secretary of the Society for thirty-eight 
years. On his retirement in 1917 he was elected a member of the ('(Hincil, and 
served as Chairman in 1910-20. In rt'cognition of his services to the Society 
he was Tiominated a Vice-President by ll.R.H. tlie President. 

Sir Charles Herbert Theophilus Metcalfe was a well-known engineer, who 
was res])onsible for carrying oxit much important railway work in Africa. 
Hr was a Ihdlow of the Society for nearly 40 years, and was a valuable member 
oi tlie I)(»minions and Colonies Section. 

Sir ('harl(‘s Macara was for many years a leading figure in the cotton industry. 

H 11 . Priiici^ J<)hn of Liechtenstein, was elected a Life Fellow of the 
Society in 1892. 

Alderman Cedric ('hivers, who died during Ins sixth yt^ar of office as Mayor 
of Hath, had (xstablished an inteimational reputation as a book-binder, and 
had a factory in Brooklyn as well as in Batli. 

Mr. riiomas Brough was chief designer to Messrs. Courtaulds, Ltd. He 
recently read a paper on “ Artificial Silk,” for which he received the Society's 
SilvTr Medal. 

Mr. Thomas Holmes Blakesley, in addition to being a distinguished engineer, 
conducted «i number of important researches in physical science, especially 
optics and electricity. At tlu' tinu' of his death he had been a Fellow of the 
Scfciety ior exactly fifty years. 

Mr. ('. W. Darley, after carrying out a great deal of work in connexion with 
railways, harbours and water supjdy in Nt‘W South Wales, was appointed 
<'()n.sulting c'ngineer in London to the N.S.W. Government. 

Mr. Trevor B. Simon, a well-kiiowm mining engineer of Pittsburgh, U.S.A., 
was presid(*nt of the C.L. Miller Company, and rendered valuable service 
during the war in the United State Army Ordnance Department. 

Obituary notices of tlicse and .some other Fellows have ap])eared in the 
columns of tlie Journal. 


XVIJ. Fi.nanc'K. 

The Financial Statement for 1928, published in accordance with Section 25 of 
the Society's Bye-Laws in the Journal of June 21st, shows that the excess of 
expenditure over income for the year was ;^4()3 7s. llie item, ” Superannuation 
Fund .... £524 8s.” appears for the first time in this statement. 



836 JOURNAL OF THE ROYAL SOCIETY OF ARTS. July 5, 1929 


The Society’s House was purchased in 1922. The price paid was £42,000 ; 
alterations, repairs, furniture, architects’ fees, legal expenses, interest on 
overdraft, etc., amounted to £8,392 i6s. yd., making a total of £50,392 i6s. 7d. 
Towards this £43,506 13s. 2d. has been received in donations from Fellows of 
the Society and others, leaving a deficit of £6,886 3s. 5d. 

For the years since the House was purchased the annual Financial vStatements 
have shown surpluses or deficits as follows : — 


1922 

^923 

1924 

1925 

1926 

1927 

1928 


Surplus. 

£ s. (]. 
596 17 4 
i.3«3 13 
974 4 7 
154 3 

828 15 9 


Deficit. 

£ s. d. 


57 ^> 5 8 
4b3 7 


£3.93« 7 7 


£1,033 1-2 S 


The total difference between the surpluses and deficits for thesc‘ years 
is £2,904 14s. iid. which has been placed to the credit of the Premises Account. 
When this is deducted there is still a deficit of £3,981 8s. (>d. Tlie Council are 
extremely anxious that this amount should be raised, and they app^c'al once 
more to the Fellows to contribute to the Building h\ind in order that they may 
carry on the work of the Sciciety unhamj:)ered by finamdal anxieties. 


The Chairman, in moving the adoj>tion of the Rep)ort, said that the out- 
standing new matter in the Kepxirt was the Preservation of Ancient Cottages, 
in connexion with which the Council had been very busy during the year. 
Another matter that was new was the question of px'nsions for the OfficiTs 
of the Society. The Siiciety was very largely indebted to Sir Thomas Holland 
for seeing that matter through during his Chairmanship) of the Council. He 
would take this opportunity of saying how glad tlu* Council was to know 
that Sir Thomas had been appointed to the high olfic(^ of JYincipal and Vice- 
Chancellor of the University of l£dinburgli. 

Loro Askwith, K.C.B., K.C., D.C.L., in seconding the adoption of the 
Kepiort, said that mention was made in the Report that the Society had 
plac(»d its offices and staff at the service of the Fund for the Preservation 
of Ancient Cottages, without any charge, and thus the Fund had been entirely 
free from rent and secretarial salaries. This was a great assistance rendered 
by the Society for the Fund. 
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The Report was unanimously adopted. 

The new List of O^uncil, having been suspended in the Library in accordance 
with the Bye-Laws, and no additional nominations having been made, tlie 
Chairman declared that the following were elected to fill the several offices. 
(The names in italics are of those Fellows who have not, during the past year, 
filled the f)ffice to which they have been elected) 


r^RKSlOKNT. 

H.K.H. The Duke of C'onnaiight and Strathearn, K.G. 
\ ick-Prcsidknis. 

*L<r( 1 Askwith, KX'.Pi., K C., D.(\L. 

Jdewelyn B. Atkinson. M.I.IC.R. 

Sty Oita Heit, KX'M.i). 
l.oni I'»iedisloe, P.(\. KMM. 

('aptaiu Sir Arthur ('(in fit\ K.B.h'. 

*Sir Dngald Clerk. K.B.H.. D.Sc., F.R.S. 

Sir William Henry Davison. K.B.K., D.L., M.l\ 

IVter MacIntyre JCvuns, M.\,. LL.D. 

Sir h-dward (hut, K.C' S.l,, C.I.R. 

Sir Robert Abbott Hadtield, l>t,, i-> Sc., F.R.S. 

Rear Arliniral Janies de ('onrcv Hamilton, M.\ .(). 

John S. Hightield, .M.lnst ('.K.', M.l.E.K 

Sir Thrimas Holland, K.('S.l., K.C.I.IC. D.Sc., k' R.S 

P. Morley Horder. 1* S.A. 

Sir Ht‘rbert Jackson, K.l>h'., ICR.S. 

Major Sir Humphrey Leggett, l.).S.O , R.IC. 

Sir Plnhp Magnus, lU 

Sir R( ^luald A . Maui, K.C.I.M, ('.S.T. 

Sir Marfiuibauhs, K.tW’.O. 

*llon. Sir Chark’S .\ I’arsons, O.M , K.CMV, LI..!)., D.Sc., h.R.S 
*Alan A. ('ampbell Snmton, F.R.S. 

Sir i'harJch C. W akr field , Bt., (\M,C». 

Sir Frank Warnt'v. I\.B.IL 
Sir Alfred Yarrow, IH.. h'.R.S. 

()RmN\HV Mimbi'.rs or C'oiNtn.. 

Alfnd ('arpmatl. 

Sir I). T. Chadiaick, ('.S.I., (M.IL 

Sir Atul (\ Chatterjee, C.l.F. 

tbl. Sir Arthur Holbrook, K.l’.F , M.P. 

Col. Sir Henry McMahon, GX'MXC, G.C.V.O. 

Sir Hi nry A. Miers, I'.K.S. 

John A, Milne, (',15 K. 

Sir Richard Redmayno, K.C.B. 

('ol. The Master of SempiU, 

James Swinburne, F.R.S. 

♦Nominated by H.R.H. the President. 
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C'armichacl Thomas. 

Lt.-Col. Sir Arnold T. Wilson, C.M.G., D.S.O. 

Trk\sur7=:rs. 

Sir ('harles 11. .\rmstT()n^. 

Sir G(‘orge Sutton, Ht. 

The Chairman then proposed a cordial vote of thanks to Mr. (h K. Menzies 
(the Secretary), Mr. W. ]\'iTy (the Assistant-Secretary and Secretary of thci 
Indian and Dominions and Colonies Sections), Mr. J. H. Hiichanan (the 
Accountant and Examinations Officer), Mr. ('. D. Cassidy (the Librarian), 
Mr. H. J. Dack (the Chief Clerk), and to the other OfficcTs of tlu* ^|oci(‘ty, 
for their s(‘rvices during the year. 

Tile motion was duly seconded, and the vote of thanks carried iinanirn'buslv. 

\ 

\ 

The Secrictarv said that he felt sure that the vSociety would like t<> rcTord 
their thanks to tlie Honorary Solicitors of tlu' Society, Messrs. Dristows, 
('ooke and ('arpmael. They became Honorary Solicitors to the Societ\ 
about two years ago, and since then had done an enormous amount of work, 
esp(*cially in connexion with the Preservation ot West Wycomlx'. TIh^ 
Society would certainly have incurred heavy legal expenses, both in that and 
the mattcT of Arlington Row, Bibury. without tlu* help of tiu' Honoraiv 
Solicitors. 

The ('hairman thereu]>on propos(*d a \'ote ol thanks to the Honorary 
Solicitors and the motion was carri(‘d unanimously. 

Sir Thomas Holland, K.C.S.i , KCM.IC, D.S(l, ICK.S., m proposing 
a vote of thanks to th(‘ (diairman, said that Sir (h'orge Sutton had not, fa* 
thought, missed a meeting and had presided in liis official capacity not tail\ 
at the Council, but at many of the ('ornrnittees, and ('specially the ICxaminatioii'^ 
Cornmitttr, which had dont' .so much valuable work for the Socic'ty. It had 
already been mi'iitiom’d that the examination entries had now touched 
105, ()oo as the total for the year. That figure was a record for the Socii'tv, 
and it probably put us in the uiicomfortabh' position ot bc'ing the largest 
examining body in tlie world. Sir (ieorge Sutton had b{‘en ver\' activi' a'- 
the Deputy Chairman of the Committet'. It was (‘ven more gratifying to tie- 
( ouncil, as they regardc'd him as one of tlu' products of their Examination- 
Very many y(*ars ago hi' passed his first examination at the Royal Soci(‘tv 
of Arts, and the Council hopc'd that Sir (ieorge’s t'xample would ser\e :i' 
a stimulus for all young students. 

The motion haying been duly seconded, the vote of thanks was carried 
unanimously. 
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The Chairman, in acknowledging the vote of thanks, thanked Sir Thomas 
Holland for tlie kind remarks he had made. The year’s work had been 
exceedingly pleasant, and h(‘ had never had anything to do in an honorary 
way which had given him more pleasure than presiding at the meetings of 
the Council of the Royal Society of Arts. The business had been interesting, 
but tliere liad been a good deal of it. As this would l)e the last me(‘ting lie 
would attend as Chairman, he would like to emphasise* that a Society like this, 
that had to (le})end on men who were very active in the world, must bo very 
careful that it did not take upon itself too mucli work so that p(‘ople would 
light sliy if asked to serve. This was a scientilic Society, promoted for the 
encourag(*nient of Arts, Manufactures and Commerce, and had existed for 
a centurv and three quarters, and to kee]^ the Society strong and let it live 
for anotluT century and three quarters it wanted good men to take an interest 
in the work. The members of tiu* CouikuI W(T(‘ gix'ing the time now, and 
ht* admired the splendid meetings of the ( ouncil whic'h had taken place during 
the ])ast yviiv. The Council Room had been crowded out month alter month, 
whi('h was a great tribute to the zeal with which m(‘mbei‘s of the Council 
dischargt‘d their task. Some of them gave a gnxrt deal of attentirm to the 
work of the Society. In particular, Mr. Morley Border, Chairman of the I'urid 
for the Preservation of Ancient ('ottages, had shown tlu* greatest enthusiasm 
and had devotc'd much time and professional assistance to the cause. 


NOTES ON BOOKS 

OoMisiU \iu HI 1 la 1 1 KL \Ni> h'lKMTiUL. 1 >v Muimy Adains-Acton, 

b'.S.A. l.ondon ; (leottrev Hies (z zs. lift. 

'I his suTiiptiious ;iiul agreeable book, with its wealth of illustrations, celebrates 
the living past. As the author reminds us in his preface- not m these words - 
all old things .ire not in museums. Whoh' towns an* standing, built in tlie distant 
pa.^t, that an* inliabited, lull ol .immation, practie.dly untoiicht‘d by the architects 
ol the tweritielh century d’here is fkitli, there is Bamberg, there is a host of 
ih'hcious little provincial centres in Ihirope as well as a few at home -where the 
atinosph(*re ol more restful ages can be recaptured and enjoyed, the happy man 
n( leisure and taste can tak<* Ins choice ; Bavaria alone oHers him the middle ages 
and the (‘ighte(‘nth centurv, and a chain ot Banxpie cities stretc hes across Europe 
Iron) Trier to ('racow'. 1 am told that X’lcenza is a coherent and iirganic whole, 
and on(* gathers from Mr. Adams-Acton that \ erneuil is olf the arterial highw’a\’ 
of modcTii progn'ss. .And it is not onlv the lioii.ses that are intact : so are their 
ireseties, and so, very often, is their furniture, I'he traniew'ork ot the ancient 
world has not yet been (h'stroyed ; barons and squires still liv'e in the castles and 
manors and among the heirlooms of their ancestors. 

'Phe nineteenth century, from the artistic point oi view so relatively barren, 
and the twentu'th century, still so young and raw. offer little material for study 
h\' the lover of beautiful things compared with what earlier times can show. There 
Mr. Adams- Acton tells us, a considerable vogue in America for early \dctorian 
hirnituro, but what is it beside the vogue for Chippendale or Louis (Juinze ? 
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This book is a sort of history of art, written not in the manner of a text-book 
but hk(! something between an essay and the report of a serit's of lectures ; it is 
genial, very readable, here and there provocative, always interesting. 'Fhe examples 
seUrted for comment are splendid, and the publishi^r has done justice both to them 
and the letterpress. What betti'r instance of hfteenth ciMitury Idenii.sh metal- 
work could Mr, Adams- Acton have chosen than the immortal chandelier in \'an 
Eyck’s portrait of Arnolfini and liis wife ? This photograph would amaze, 
if one were not pn‘pared for any miracle from the picture. A second painting 
included most a]itly among the illustrations is Dienck Boiits’s “ Last Supper,” 
which shows a Gothic interior: wooden ceiling wath oak beims, pointed-archerl 
doors and windows, tiled tioor. and a curious recessed sifleboard. One coul/l join 
issiu‘ with Mr. Adams- .-\cton on the subject f)f Gothic, ot which he is a deioti^e ; 
he admits, howe\er. that ” there is always more or less of a monastic air about a 
(iotlhc interior.” Is it not a sign oi superioritv m classical and renaissance \irchi 
tecture that its principles and features ar(‘ applicalde to (‘very sort (d lui^ding 
without there biang .1 serious danger of making everytliing look like a (ir(‘ek 
temple ? 

Mr. Adams-Acton i.*^ shnwv^d and amusing about Rococo. ‘‘t)w'mg,” he says, 
” t<j the fact that the great majority of peopI(‘ 111 England were unitinnh.tr wuth 
examples ol what I considcT a very beautiful period ot andnt(‘clure, a j'rejiidice 
<igainst any form of its cluiractenstu' dt^ewation was establislu'd in this ( !>imtry,‘’ 
He goes on : ” This insular failure 1 asc ribe to the fact that all kinds of (K'corative 
travesties, libellously lab(‘lle(l ‘ Louis ()uitiz(‘,’ to t,i\(.)ur an illusion ot g(’nt(*(,‘l 
gau'ty, were d(‘sign(-‘d to adorn restaurants and snnilfir plact's.” Yes : mu' knows 
the kiiicl of “ irolicking teniales in Pompadour attin‘ ” of whom h(‘ writes , bt'fore 
the modiTU movaunent gatherc'd forct* they were olien to be s(*en on the panels 
of cinema fiivi'ys, atti'iided by Lancret(^s(iue serenaders 

The author's remarks about the civic architt‘ctur(‘ ol to-day in England aie 
just. Eor ” the tyrannical u.se of .straight lines and cubist tonus ” h(‘ v<‘nturi's to 
predict ” but a short existence.” Here his faith is tlu* otlspring of liope. .Ma\' 
it not be fn,)m some modified, huiiiamsed architend un* of this sort, wdneh i-^ at hvist 
not p.seudo-any tiling, that a gennnu' style shall spring, abl(‘ ” to express :h«‘ Ix st 
arti.stic talent of tin* country ” ? 

Mr. Adams-.\cton expn'.sses wdiat so many of us lotd about \v ( )ld(‘ 'r<‘a-Koom, 
with its oak-p.anelh.ng and antiijue chimney -jiieci' More up-to-dat(‘ (‘lletts .ne 
often bungled : ” wliy do some people invariably hang (dectncal tittmgs pist as 
near to th(‘ ceiling as they possibly can ? . . . d'hev' . , . prv)\oU(‘ a 
fear that to read a book at night it would be necess iry to sit on the toji sto]) ol a 
ladder.” 

At the end ol the Ixxik we find a chapter on spurious furniturt‘, oi .special mtenst 
to th(' dealer and ( ollector. It is well illustraU'd wuth photos of genuine and tak(‘(l 
wairin- holes. 

In short, Donu<tic A rrhiterfim’ and Old Ftirniiityr would be a lovedy piesent to 
get -(dtlier from a friend or from oneself. 

American Fornhurk \ni) Dixor-viion. Coi.ontai. and By S, 

Holloway. London: J. H. Liprincott C()M1»anv. >15. 

A short time ago there appeared an amusing book by an American cartuonisi 
entith'd : ” The Prince of Wales and other Famous AmiTicans.” Mr. Holloway's 
excellent Ixxik might have been called : ” Chippendale and other notable American 
Styles.” For, as the author hastens to inform anyone wdio may not have been 
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aware of it, or who finds it difficult to bear in mind : '' Tntil the Revolution we 
w<‘n,* all Englishmen.” Nor did a new American art spring up directly that 
Revolution was over. The genius of the people that has in a century and a half 
Ix'come so rich and powerful lay in another quarter. Nature has been so generous 
to them that they have needed the consolations of art less urgentlv than Europeatis. 

But whatever may be thought of native American culture, one cannot deny tlie 
interest, both intelligent and generous, that Americans have long taken in culture 
as materialised outside their own land. Not all their milhonaires allow laked 
antupics to be thrust on th(‘m, certainly not those who have gone to school witli 
]\lr. Holloway. But, of course, there is a good deal to be said for faked antnpies, 
provided no lies are told about their origin, and after all, in copying luirojK^an 
models, the American cabined makers have only shown their good taste 

In the main, the great European stvU‘s liad their countiTpart in .Xmerica, :d\\ays, 
a.^ Avas natural, after a caTtain interval after their inception. American Jacobi^an 
begins the tale, though no bedsteads of the tiin<‘ r^nrvl\'e. Bi'aiitifiil chests can 
he seiai in tin* Metropolitan Museum that ar(‘ knenvn to ha\e b(‘en madi' in the 
( (aintry. 

The William and Mary period brings us to ont' of tlu' dtwelopnuMits that are 
cl.iiined as genuinely American. This is th(‘ bainster-backed ('hair. ” The 
e\ani])Ie illustrat(*d in T’lat(' o B pieserves the baliister-turinng of legs and arm- 
supports of the Stuart years, but the f('et and moclilit'd bulbs of the stretcher place 
It with William and Mary furniture.” 

.‘\ modilication of (‘hippeiidale as applied to desks is also ('onsid(Ted to be an 
■\inencan, more ])articularly a New England, development. Mr. Hollowav traces 
the block-fronted desk to Dutch as well as English ancestors, and shows an t'arly 
Dutch"('olonial desk from Ceylon that mav well be a prototype of Us vis-a-Ms 
on Elate 2S. More otten Ihi' best American work Avould be taken fc'jr English 
but tor the Avood used ; the (diippt'ndale secretaire. Elate 32, Vnung finished with 
Xnu'rican pint*, thus allows no dispute' as to its origin. 

TIk' sliort tale of .American innovations is lirought t(j an end wutii the bedsteads 
ot tli(' first (juarter of the nineb'enth century that had acanthus-carved posts. 

I !i(' ofiect of the.se. as shown on Idale 1 22. is not altogether pleasing ; Mr. Holloway 
"'mas they are “handsome thougli hea\\' “ Certain combinations of hainqiean 
<iotails an* also American ; thev mav bi' clainu'd with the mure assurance' in vicAV 
ol some of them having come to luirope from the East in the lirst place. 

In America, as in ICngland, the Erench Directoire and Empire stvU's had their 
vogu(‘. An <‘legant Direcloirt* chair on Elat(' 05 has a carved .American eagh* ; 
\ cry liiu', too, are th(’ Philadelphian chairs shown on Elate ii(i. We come across 
no American Chippendale or Rie.seiKT, y<‘t it is clear that the American cabinet- 
in Uvers, Avorking, ns Mr. HiMloway says, not under Ihi* iniiuence of so much as in 
tiu' style of the eniiru'nt Pmropeans, Avere nu'Ti oi taste and ability. 'Fhe back- 
giounds for tlieir A\wk were borrowed from Enropt', too; not till tlu' (oming of 
llie skyscrapi^r did .American architectun' show its independence. E)ut American 
architects still study at the Fu:ole des Beaux Arts, and the most modern furniture 
'n tlie Cnited States is on the whole based on Erench designs. 

hrom the beginning Americans have been great readers of books. Every 
^ini)ortant furniture text-book has had clo.se attention paid to it on the other 
^'•dc of the Atlantic, and I have no doubt that Mr. HolloAV'ay’s handbot^k \vill 
Kceivc the study it deserves. The paper, typt', an<i illustrations could not be 
better for their purpose. 


E.B. 
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Handcraft in Wood and Metal. By J. Hooper and A. J. Shirley. London : 

B. T. Batsford, Ltd. 105. net. 

The handcrafts are not as moribund in England as may be feared, A recent 
series of articles in the Times, describing various local industries of the craft 
order, drew attention to what is being done in the different counties. The two 
blacksmiths in niy village are ironworkers of no little skill, 'rhey turn out excellent 
hinges, fire-irons and candle brackets. So, it appears, do the forges in other parts, 
of Kent. To my knowledge, also, a neighbouring carpenter has carried out some 
designs for corner cupboards and other furniture with a good deal of taste. He i.s 
certainly not an isolated case. . 

Messrs. Hooper and Shirley’s text book, here in its tliird (ditioii, is pcTliaps more 
utilitarian than inspiring. That is, we may be taught by it to use our tools correctly, 
but wo shall be a little alarmed by the sad results which iniiy be achi(‘vWl by a 
punctilious observance of the rules laid down for our guidance, 'fake theVrontii-- 
j)iece. It would be most disagreeable to have to spend even a few hours in housi' 
ornamented with such skilful and vapid samples*" of tlu‘ craftsman’s art\^ The 
platter is not offensive, but the inlaid miiTor has no jcsthetic value whatevc>r and 
the candlestick is vulgar. England is now strewn with tea-houses v\here this 
typie of craftwork can be studied ad iianseam. 

It is too easily a.ssumed that somehow or other “ art ” will tread inevitabl\ 
on the heels of “ craft," as “ love " is said to come with tiint* into marriages of 
convenience. Art is actually more shy of ingimuity tlian of anything. Ingenuitc 
has a way of posing as an end in itself, and for ingenuity, for the "gadget ’’,our 
age has a passion. Describing a station restaurant, Roger fry wrote: "in tin* 
centre of each table is a large pot in which (*v<*ry beautiful cpiality in the material 
and making of pots has been carefully obliterfited b^' methods each of whu li imph(‘s 
profound scientific knowledge and great invimtive talent," It does not need 
machinery to produce these devastating effects. Handcraft unilluminated bv 
tast(‘ is every whit as bad. It is a question, too, whether no taste at all or bad 
tastt' is th(' worse. We can sometimes put up cheerfully with a medley of decora- 
tions, good and bad ; but a room complete from end to end wdtli ( alculattd minoi 
horrors — ^no. 

Still it is only by trying that we can liope to bring about a YapprochemoU between 
art and necessity. Our misfortune is our forebears allowed an estrangement to 
come about. To-da^^ craftsmanship savours of the " hobby " and suggests feeble 
amateurishness. It seems incredible that the greatest race of artists the world 
has known came out of the bootlis of craftsmen ; yet was it so. 'Fliis recollection 
may hearten the student depressed by the weakness of the models held up to him. 

Messrs. Hooper and Shirley have done their best to dir(*ct their readers to mod('h 
capable of inspiring. There have been craftsmen of talent from remote antic|uit> , 
and we may be sure that as often as not the atmosphere in which they worked 
was not specially friendly to refinements of art ; there were philistines before tlu 
accession of Victoria. Set against tlie frontispiece the magnificent doorway by tJu 
brothers Adam, of which there is a photograph on page 110. Here the separaft' 
parts are beautiful, most beautiful in their subordinal ion to whole. The ‘ ‘ purpose 
for wliidi they are " fitted " is an aesthetic one ; the portico would have been no 
Jess secure against the ^dements if a bad craftsman had been let loose on it. 

A good deal may be learnt from " Handcraft in Wood and Metal," but its inffuem c 
would be better if its space and its praise were less indiscriminately apportiomd 
bctwe(‘n experimental stuff and masterpieces. F-F. 
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NOTICE. 

PRKSKN'PA I'K^N OF THK SOCIF/I V'S ALBERT MEDAL TO SIR 

ALFRED EWING. 

'I'lu' CouiH'il oi tlu‘ Royal Society of Arts attended at Clarence House on 
July 2nd, wlien H.R.fi the !)uk(' of Connaught, K.G., President of the Society, 
|)ri‘s(‘nt(‘d tlu' Alb('rt Medal for i<)2() to J^rincipal Sir J. Alfred Kwing, K.C.B., 
l.L.l) , ]) Sc., l^'.K.S,, “ for his work in inagm'tisin and liis services to technical 
edncatioiL ” Lt -Col. (i (' Douglas Gordon . ('.V.O., D S.O., weis in attendance 
upon His Royal Higlin(\ss. 

The iiicinlH'rs ol the Council prescuit were : — Sir (ieorge .Sutton, Bt. 
((diairinan> : Mr. Lh'welvn P>. Atkinson ; Sir David Chadwick, C.S.I., C.l.K. ; 
Mr. ]^ M. ICxans ; Sir lulward (iait, K.C.S.I., (M.IC : Sir Thomas H. Holland, 
K.C.S.l , K (M \i , ICR.S. ; Major Sii Hiimplncy L(‘ggett, D.S.O. ; Sir 
Phili|> Magnus, Bt ; Proh'ssor John Milku Thomson, F.R.S. : Mr. J. A. 
Milni', (hH IC ; Sir Richard Redmavne, K C.B. ; Mr. Carmichael Thomas, 
and Lt.T'ol. Sii' Arnold 'W Wilson, K,(' 1 R , ('.S.I., D.S O , with Mr. G. K. 
Meii/iis (Seen'tary) and Mr W. Perry (Assistant Secretary). 


PROCEEDINGS OF IHE SOCIi:r\ 

— . — 

INDIAN SECTION. 

SIR GEORGE BIRDWOOD MEMORIAL LECTURE. 

hduDAV, May Torn, i()2o. 

SiK 1 C Dlmsux Ross, C.I.R., Ph.D., in the Chair. 

Juk Chaikman, in introducing the lecturer, said Captain Johnston-Saint was 
not a doctor. He had, however, spent six years 111 India, and was first and foremost 
a historian, h'or many years he had been connected with the wonderful Wellcome 
Historical Museum of Medicine, and had had opportunities of making investigations 
into the resources and history of medical practice and medical instruments, not 
<nily in England but on the Continent and in the East. 

843 
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The following lecture was then delivert'd : - 

AN OUTLINE OF THE HISTORY OF MEDICINE IN INDIA, 

By Captain P. Johnston-Saint, M.A. (Cantab), F'.R.S. (Edin.), LA. (retd), 
of the Wellcome Historical Medical Museum. 

In the year i()45, Dr. Gabriel Boughton, who was surgeon of the Hopewell, 
successfully treated several members of the household of the ETnp)eror Shall 
Jehan, and in the following year he also treated the (Governor of Bengal 
For these services Boughton was asked to name his own reward, but he replied 
that he wished for nothing except that his countrymen might be wanted a 
maritime settlement in Bengal. vShah Jehan granted him a iirmayi which 
enabled a factory to be opened at Hugh and a settlemcMit at Balasoi^e. Tla 
latter was fortified and consequently became th(‘ kc‘y of the position which 
the British have since acquired. 

We observe then that this foundation stone of British power in India was 
laid, not by fire and the sword, but by that bond of sympathy and undci 
standing which is associated with medicine wherever it is practised. 

In those days of course, and for long after, we Europeans held in the lowest 
esteem every pretension of the East to any real knowledge at all. The man\ 
and varied races of immemorial India wt‘ thought fit to lump together 

barbarians,” and our earliest doctors to go out there wTote, when they wroh 
at all, of Indian medicine as a matter of childish charms and philtres, almost .1 
sort of Voodoo devil dancing.* 

A few inexplicable tricks the natives might have, but in the main then 
arts were but su]XTstitious nonsense as com])ared to the blazing light of Western 
science. 

Of the point (;f view of the Indian doctor faced by this foreign superionU 
we need now say little ; it may suffice to notice that for generations aftei 
the first European invasion a malady became known to the Hindu doctor 
" Portuguese Disease.”* It was the contribution of Western enlightenment to 
the darkness of the benighted East. 

Early Western Ignorance of Indian History. 

For well over two hundred years this remarkable ignorance obtained, and 
late as Victorian times professedly well informed scholars were writing that 
Europe owed nothing to India, stre.ssing the point indeed, in at least one case, 
by referring to the Hindus as ” Mongols,”* an ignorance and indifference which 
appear extraordinary in a nation which has so close a connection with that 
vast country. Indian history in fact we practically said began with the 

* Quarterly Jmdrunl Calcutta Med Soc 1^37, i, p. 124. 

* Jee. History of Aryan Med. Setenre, p. 38, and Dliava Mishrn Dhavaprakasha. 

^ Hritish and Foreran Med Uevietr i^ 17 . xxiij, p, 521. 
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English domination and before this was but a farrago of myths and legends * 
All Indian science was but a superstition, all its medicine but a matter of spells 
and chat ms. And this from English doctors who up to our own living memor}’ 
were beginning their prescriptions with a traditional scrawl of the pion^^ 
invocation “ Jupiter be pro])itious t(» us ! ’* It was indeed a literal case ol 
the mote in our neighbour’s eye. 

In 1762 an epidemic of fever was ravaging India and a European doctor 
notes the death of thirty thousand natives in a singU* day ; this exceptional 
mortality he explains was due to an eclipse,-' while other ])ractitioncrs ol his 
day were writing learned little notes on the effect of the tides of the 
sea u])()n the pregnancy of women very sure that all these gentlemen 

were deservedly se\Trc- upon the absurd superstitions of Hindu so-called 
medicine. 

The Causes of our Early Ignorance. 

Humiliating as it is for us to have to admit an ignorance at onct^ 
so extraordinary and so self sufficient, at least our ancestors have a certain 
amount of tixcuse, and generall}' speaking it may be classed into three main 
groups. 

In the first place Sanskrit treatises on mediciiR* had been hitherto littU' 
noticed by Sanskrit scholars. The .subject was not of general interest, and to 
translate these treatises in any useful manner would necessitatis the translator 
being not only a perfect Sanskrit scholar but a ]>hysician as well. Further, 
the Hindu himself has a poor sense of history as we understand the word 
Art, he says in effect, possesses no Ancient or Modern, and personalities have a 
poorer place than amongst ourselves. While to “William the Conqueror” 
every English child repeats the dat(' io()(), in India it would bt? “ Once upon a 
time there was a great King.” This lack of attention to Sanskrit literature 
and the absence of di.scrimination in the historical sense may perhaps be rc'garded 
as the j)rimary reason for our early failure to realise the existence of any 
medical history in India. 

In the second place our system of classical education had already given us 
an apparent beginning for all the arts and sciencch. A disproportionate 
part of our education was devoted to ancient Rome and (Greece where we learnt 
all about Apollo and Aesculapius and in (iri'ek history we came to Hippocrates. 
Here we had got a founder of medicine all ready for us, and that there might 
have been any one before him few of us were disposed to inquire. Certainly 
with all this good classical knowledge, so laboriously acHpiired, we w^ere not 
prepared to venture still further afield, and most as.suredly not into the 
and clouds of the story of a land which we univcrsjilly regarded as both black 
and barbaric ; so there w'c have reason number two for our appalling ignorance. 

* Eliot. JJniduisni and HuddJasm, i. p. xevi. 

" Qaarivvlv Journal Lalcutia Mrd. Soc. i<^37, h PP- 
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Tlu‘ third wliidi brings us to the main thesis of our lecture is that 

about the tinu' of tlu* hrst European introduction to India, medical science in 
that country had iailen to ])erhaps the lowest point in the curve* in all its long 
liistor\', and so vast is the scope of this subject that it is only the fringe' of 
it that I dare att(.‘m])t roughly to traea*. 

I'liK I ) wvN or 1 lisroKv. 

Into the i|iU‘stion o1 the dates of the beginnings of Indiaji ei\'ili/ation tliis 
is not tlu' ])lace to go, ior the truth is that with all our sj)eculation we, do not 
know aiivthing definite. It was only souk* 120 years ago that we of tljn* West 
lirst began to a])])l\ ourselves to the study of Sanskrit, and though siiice* then 
whole* libraries have* been written upem the* ]n*ol)l(*ms of Aryan l)(*ginnings, we* 
canne)t ye't be* satislieel that we hava) re'ached a eie'finite* (*stablishin(*nt e)l\ truth 

Some* tlu*i\* are* who say that the* great Arvan raea* hael its birth- jdare\ amid 
the n‘C('>se‘s ot ( entral Asia, others lie)ld on the othe*!' hanel that it is rathe*! 
to Se'andnu’.via or North Geriuany that we* slioulel leiok ff>i its origin '* 

\\ e* ii'^e'd to !)(' satishe*d that the oleleest \\*das date*el bae'k to })e*rha[)s 2000 li ( 
WhitnevA irassinann anel Ilentey ])ro\ ision.dK’ assume* joeio !>.(' as t he* stareine 
])oint •)[ Hindu literature* Hrunnhole'r has sugge'st(*d 2^00 1> ( , Ihof. Jacol)! 
of Uoiui sU})])ose*s the* ])e*rio(.l te) go bae k to 4000 B wliile* ae'e orehng to one 
school it may be* that we* should date* tlu'in bae'k to some* e'ven moie 
re*mole' glaeaai age* when the* ve*ry W'orlel itse*lt was not the* t'arth we* know to da\ 
The* Ave'sta. tlu*\' sa\', ])oints t*) an Ai\an paradise* that ean only lia\e' Inen 
the Noith Bole*, a re*gie)n 1 (*me)ve*el 1 )\ te*n- e)l ea*ntnne*s jiom an\ thing e)l whi* i. 
te»-flay w’e* e'aii lia\'e* tlie least ceine e'ption * 

I'lli Mv 1 liOI e)(.v ()1- Ml-Die INI* IN InDI \ 

1 le)we\ er all this may be* anel the* issue*s iaise*d are* te)e) \’ast te)i aiu elisiU'>^ion 
ol an hour or so we* e'an but take* the* \'e*elie' hvmns as we* tinel wind ie*nnKint-- 
are* left of the'in, setting the*m elown as of iinme'inorial anti(|Uit\ \\’h<*the'! 
the* Rig \ e*ela and the* re*st date* Ireim r5e>< » B ( , treim 23e)o I > ( , from 45oe< B t , 
or lre)m s.ame* date'less age* e‘ve‘n further back still, lor ])ie*sent ])ni poses is rie»t 
e)ur ceincern. Le*t us simjdy take* the* steay as we* tmd it, a ste>iy as ])lain as 
that e)f the* school boy's HemieT, withe)ut going into e'laborate* speculatieins as 
to whe» l-lemiei ma\' ha\'e beem and w'hen, and in the* e*.\amination of this 
old story, wt must re*nu‘mbe*r that the* value* of mythology as a contribution 
to the* .^tiidv of ancient history is highly important. The philologist studies 
legends in orde*r te) fill the* gaps in bre)ken ejugraphic eompositiems ; the historian 
uses tliem to piisli back to their .sources and to find a base whence he may 
move feirw’ard in se'arch of reality. And se) we find then that the Self-create 

*■’ \Vhitn(*y, Onnitu! (mil I mejtistu SUidics. i. an<! Miille*r. .liuu'Ki S<niscyi( Ltteratini\ 
pp. iv-vii 

' I ilak, ]j'cfu Home ni thr t I'dasi, .Kin, p. 1 1 4 ct see[. 
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Hrahnia, liaving for the guidance of the universe written the lM)ur Vedas 
and amongst them the Atharva Veda, communicatc^d tliem to othei gods, 
the two Aswins or sons of the Sun becoming the parti('ular custodians of the 
Atharva Veda and tlius the medical attendants so to spt^ak of the Ihtrarehy of 
heaven . 

N(*xt came the Ujn'edas or supplcaiK'utarv Jivmns (U'signed toi the Tnoie 
detailed instruction of mankind, and «»t tiiese Ih'alnna, taking ('ompas^ion on 
man’s sick, degenerate and suffering state, ]:)rodncc-d tlu' Ayur-Veda which 
contained a treatise of tlie ht'iiaicc' of lit(\ 

Tlie hymn its('ll in its enlindy has perished and w(' know it l>iit by fragments 
.ind ('oinments in later Indian literature, but even from this stn'ond hand 
repute we are assuit'd that for untold ages it was this Avur-V(‘da that was 
regardc‘d as tlie \'ery foundation stone of Hindu medical scii'iice. 

Then at some later pcaiod, after the deluge, tlu' Vt‘das w(Te lost and the 
plight of mankind became once more a sad and suffering oju* Tii(*n the gods 
and dcanons, in order to nTOver tlu‘ lost knowledge for tlu relief of the sufferings 
of mankind, having collected jilants and herbs of divers kinds, cast them 
into the sea ; they took Mandara the mountain as a churning stick: the god 
Vishnu, the second of the Hindu triad, assuming tlu' form of a tortoise became 
the })ivot u])(m which the stick turned ; Shisha the serjxmt serviul as a cord 
and the gods on one side and the demons on the other alternately pulling on 
the serpent, churned the ocean until the fourteen gems or ratanas, rose from 
the depths amongst which vv'as Dhanwantari tlie god’s ])hvsirkiii and the Vedie 
father ol ni(‘di(‘ine, with tlu* cu|-> of life-giving draught. Anirita. the beverage 
of immortality. 

Dhanwantari, the Aesculapius of India, eaim‘ to earth to minister to the 
jniser\ and disease of mankind and to instruct them in tlie science of life. 
Fnlike his lirotlier .Aesculapius, the (ireek. he has not an attendant serpent, 
hut is geiKM'ally rejiresented as a N ciierabh' old man with a book in his liand. 
Uu' .sages sent a deputation t(-) Dhanwantari reipiesting him to teach them 
the scieiuu’ of life and amongst the dej)utati<‘)u was Susruta, the founder of 
Hindu surg(‘ry, whom Dhanwantari select(‘d to teach the Ayur-\'('da and 
who subs(‘(|uently wrot(* a famous book on surgery c alled tlu‘ “ Susruta 
Sainhita.” 

As Susruta was tlu' father ol Hindu siiigiTy. so ( haraka. wlio aKo wrote a 
famous liook on the .science ol physic entitled “ Cliaraka Samliita. ' was the 
father of Hindu medicine Susruta was es.sentially a surgeon and (diaraka a 
physician and it is from these two teachiTs that the Hindus obtained their 
scienci' ol surgery and medicine in the years to follow after. 

f iit: Hkiunmncs of Ar ihfn'ik' Mr.DU ai History. 

We cannot say with an\’ degree of certainty wla^ther Charaka or Susruta 
was the earlier ; from the {Kiint of view of literatun' th(‘ writings of Charaka 
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Fig, I, — The Churning of the Ocean, or 2n(l Awatar ot Vishnu Dhaiiwaritan, the Veclit 
I'ather of Medicine, the eighth of the fourteen (iems or Katanas, appears on the left, facing 

the wliite shell. 

{Copyright Wellcome Historical Medical Musei4m) 
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2 - - Dhanwantari, tlie Vedic leather of Modidno, holding llu* Ixnvl of Amrita, 
or water ot iinmortahty. 

{Cof^vnfiht WelUome Mn/uul Mitsrunt) 


would aj)pear to be of an (‘arlier style/ but amoiif; tli(‘ anci(‘uts it seems to 
ha\’e been almt)st an axiom that surf<ory comes before iiK^diciiic. T)r Wise 
in his Hindu Medicine ” says, “ Dhanwantari ask(‘d Ins pupils “ On what 
shall I first lecture ” They answered *' On surg(T\ . ’ because formerly there 
were no dis(*ases among tlie gods and wounds were the lirst injuries which 
ie(|uiied treatment. Besides, the practice of surgery is more respected as 
affoiding imiiK'diate rcTef and is connected with the ])ractice of mediedne 
although the latter has no connection with surgery SurgcTV was the first 
requirement, illne.ss only came later to a fallen mankind, ladng in fact a retribu- 
tion for its own sins. 

On these and other grounds it mav well ha\e Ix.^en that Susruta prt‘c(‘ded 
(tuiraka, but which of the two came first or wliatever thrir fii'ec ise datc^s may 
be, it is certain that their ]>articular '-chools of science wei't‘ eai'ly enough to 
have' bc'cii known and appreciated by other nations. The Arabians tor instance 
quoted them, and in turn wcTe (]noted by the Roman doctors. W(' later arrive 
at the Indi dixunt ” pointed out fir.st by Professor Dietz in his " Proofs of 
the Antiquity of Hindu Medicine ” We have then iit some rather indefinite 
but undoubtedly very early date a Susruta as the father of Indian surgery 
and a Charaka as tlu* father of Indian medicine. 

^ liliisliagratna. Sitsvuia Sainhitu, i, p xi 
Wise i 'omy>}r}ifary oji the llindx4 System ot MediCAtte, p. 7. 
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And so we hax'e the foundations of Hindu Medical Science in these two 
cod('s, to which we might f)resently add a third in the treatise called tlui Nidan 
or diagnosis, (*ach of them in turn based upon the Ayur-Veda and quoting 
Iib('rally from it and ampliiied in the Rrahmana, or conimentaric's ol tlu' period 
OIK' ma\' trrm tl)(' Hindu Middle Ages. 

Divisions of lui. AYrR-VKn.\. 

Tlie Ax’ur Veda itself as wo knowit from its commentators si'cms to hav(d)e<‘n 
diN'ided into <‘ight parts, two treating ol surgery, live ot soint; branch or (itlua ol 
medicine and oiu' ol what was in later ages generally known as tlu' kllixii ol 
Life. I'he hrst dealt witli the surger\' of the leinoval of foreign bocfi^es, ol 
liealing knih' wounds, of liandages, blisters, and tlu* ])ro])er treat nu^nt ol 
inllammations and abscesses. 

The second surgical c'liapter is C(mcern(Tl with the e\t(Tnal organic allt'ctioii-. 
ot eyes, ears, mouth and nosr. The third (diapter, or the' hrst medii'al .section, 
has to do with disc'ases alle('ting the whole body, sn('h as h'Na'is and tlu' like 
'I'Ik' fourth cha])ter is on aihiK'uts ol th<‘ mind , tie' htth has to do with 
the car(‘ of infants; th<‘ sixth with the administiation ol antidotes, the 
s('\a'nth with the mi'dicines for restoring vouth, and the eighth, deals with how 
the iiK'rease of tlu' human r<i(‘e could best be promoted 

“ Ch('mi.strv ” it is true nia\' have bei'ii an Arabic word, but tlu' >cien< e it-^eil 
appeals ni India long bt'forc' tlu' time ol the .Ai.ib st holars,'" loi the si'X’enth 
(’hapter of ttu* .^yur- Veda treats (*xhaustivelv of this scieiu'e 

d'liesf' eight divisions of the Ayur-Veda an' mori' or k'ss followed in se(]uen<e 
b^^ vSusruta and (diaraka. 

Sl-SKl'lA 

Susruta, at ('<)rdmg to the Hindus, w<is the son ol Vishxamitra a ( onteinpoi 
ary of Rama. Trccisely when he may ha\'(' h\e<l w'(' do not know , Sii William 
Jones places the subjugation ol India by Kama about the \'ear 2000 ICC 
( )n the other hand sorni' philosophit' scholars a s.sert Susruta to])e a conti'inporary 
ot the Piuddha As man\^ Vedic hvmns are ascribed to him it lollows that lu' 
must havi' lloinisht'd during tin* Vt'dic Age .Again in tin tenth book ol th»' 
Atharva-Veda tlu're is a hymn on the creation ol man in w'hich tlu' skr'h'ton 
is deseri])ed according to Atreya and Susruta.^ ' .\ large' portion of the Athaiwa' 

V('da admittedly belongs to a ])eriod as early as 1000 R.(' and the hymn in 
(juestion is included in the older portion. 1* This would ap])ear to warrant tlu' 
assumption that vSusruta could not have* flourished lati'r tluui 1000 R.C. Nor 
have w(! got his original tf'xt ; the Sanskrit version of wdiat we call Susruta being 

\\ L^e fliatorv of J\J cciicuu, i, ]>. xli. 

joumul of l/ic Koval Asiatic Sac. 1906, p. 915, and 1907, p. 1. 

Hoernlr. Med. of AncictU India, l^art i, p. 9. 
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really a rectaisien of recensions made at some considerable ])eriod aft('r the 
(iat(‘ of the original. 

Under his “ codi , ’’ to use a convenient even though not altog(‘ther ar(‘urat(‘ 
t(Tm, tlu‘ eight books of tin* Ayur-Veda fall und(T six main iK'adings It 
is the two surgie.il chapters ol the Vedas with which he chiellv deals, though as is 
common ev(‘ii to-dav tlu‘ surg(‘on also treats to some extent of medical ailnv'iits, 
first of tiu' six ('liapttM's is all surgery propcT, but melud(‘s obser\ ati»>ps on 
cliinal(‘ and on food as afk^cting health d'he second chaptc'r di'iils with 
ailments brought about by vitiated humours ; his third w'c might roughh’ 
translate as anatomy, his fourth as tlaa apeutics. his iiltli as toxicolo^\ and 
liis sixth and last is su])])lementary, dealing \\ ith v arious local diseases 

ft is. ho\sev('r. surgerv in which Susruta s]>ecia)iz(‘s. (ailing it *' the tirsj and 
best oi th(' iiK'du'al sciences, k'ss liable than any other to the talhu \ of ( on 
)e('tuial and infcM ential practice, pun' in itself, tht' wortlu' jiroduct ol laxiven and 
M'l'tani source' of fanu* d'he irreviTcnt l.iunan would si^ m here t^ the 
distiiut lorerunnei of w ('stern theori('s 

i'll \i< \K \. 

\’er\ unu li the same ('onsi(I('rati(»ns .iie to Ix' drawn hoin the •^ludy of 
( laiiak,! ; who pi('cis(‘lv lu' was and exa( tlv when la' liv’ed wc' do not know. 
His “ u)d(',’' il we nia\’ lor convi'iiience (all it so, is arranged in thi' lonn ol 
dialogiu's betwec'n the master and pupil, the subjects with a certain lack 
<)( s\ 4c‘in a]>[)ar('utl\ more' or less suggesting theiuseh’es as the\ w('nt along. 
A (el tarn amount of the conversation is n('(cssarily desullou . but its n]>v'inus 
(b)ect is the discussion of tlu' subj(*cts most jicitineiit to tlu' bi'iu'lit ot mankind 

'lilt* first book, divided into thirty heads, (h'als with tlu' origin ('f medicine 
and the duty ef the ])hvsician, and liei e we ( an tiau'e sonu' sort ol analogy to 
the oath of Hippocratt's. The arrangi'inents, pro]H'rtics and u.ses of medicine 
:ue ('a(li dis('ussed and the cause, natun' and prevention and (UIK' ot discast-. 
Diet, steam baths, the broad classiluxition of foods tlK'si' aia onl\ a t(‘\\ of 
the subje('ts tri'ated in this first book. 

1 he s(‘(’ond book goes on to describe diseast's such as fevi'i s, tumours, lepro.sy, 
mania and c'])ilepsv. 'riie third book (.onsidi'rs tlu* nature of ejhdeinics, 
the ]H'(ailiai it v of the fluids of the IxkIv and other subjects The fourth trt'ats ot 
( (>nc('plion, the variety of tlu' species, the parts ot the lxxl\” and the connection 
Ix'tween body and soul. The tifth bo()k is a description ol th(' organs of tlu* 
sense's, tlu'ii ])eculiarities and ailmi'uts, alfectuais of the spec'ch, causes ol diseases 
(>f organs, sudden losses of strength and deatli. 'i'lu' sixth Ixxik treats of 
the means of securing inciTa.sed vigour and enjox’ing long life, and different 
Hasses oi ailmc'uts are dealt with, as dropsy, jaundice, asthma, erv^ipe'las, 
thirst and poisoning; iullammalions, the' t'ffects of intoxication, absce'sses, 
riiuimatism and j)aralvsis too, all lincl a place in this Ixxik. 
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The next, the seventh, treats of emetics and })urgatives, and in its twelve 
i:hapters we see a remarkable number of such pur^ntiv(‘ medi('in(‘s as were 
known to the ancient Hindus. 

The last and eighth book, also in twelve chapters, deals with ('vacuating 
medicines for fevers, injections for various purposes, clysters and so forth. 
The arrangement to our modern ideas is often obscure, but that the secpience 
follows a system there is no possible doubt. With what we might call pure 
medicine is mixed u]) a good deal of mythology, and this too. helps to ac centuate 
a certain lack of scientific systc-m. . 

Notwithstanding blemishc^s obvious to the modern Western intelli^eiu e. 
the evidence of real knowledge is n^markable, and if wc' consider tin* position 
tis regards this wonderful medical knowledge disj)laye(l at such an (‘arly date . 
it will, I think, ai^pear obvious to us, that such a state* could not have* been 
attained in a day, but must have r(‘(|uir(‘(l long training and evolution, and 
would take these jieojik* back to the* remotest antiejuity A little- late-r on 
I propose to give many instances whe-re- this ancie-nt Hindu seie-nce-, under 
whatever term is chosen for its de-signation, medicine, le-ligion or philosophy, 
actually antedates by cc-nturies many a modern triumph on whiedi ])resent-elay 
We^stern civilisation preens itself as the- elise'ovc'n r 


I N S r R U M IC N 1' A I . S U R G I R Y . 

From these two, Susruta and tdianika, sprang man\ ^e hools and sage.^. 
Dr. Wise of the Bengal Medical Service writing in 1^43 mentions two systems 
of Hindu surgery, nine systems e)l medicine, thiee of mate-ria inedica, one- of 
nosology, one on pharmacy, three- ein nuTallic pn-parations. Of this feu’midable- 
number at least four have left iie) recoverable- trace-, but Irejin the- others we- 
can gather the strength of the scientifie' kne>wle-elge of the early Inelia. 

The instrumental part of surgical treatnu*nt, they said, was di\'ide*el into 
eight branches, to wit, cutting or incising, divisie)n ejr excisiein, elrawing liiie-s 
which corresponded to what we call scarificatiem, and ineiculatiem, jiune turing. 
probing and sounding, the extraction of sedids, the- extractie>n of fluiels anel 
venesection and lastly suturing. 

For these diverse purpeises the- surgical instrumeiitb were- divided into Ivno 
classes, the Yantras or blunt instruments, and Sastras or sliarp instrunie-nts. 
'fhe Yantras which constitute the greater jiortiein eif the surgeon’s outfit 
consisted of instruments such as forceps, specula, syringes, cupping a])j)liances. 
probes, spoons, cauteries, etc. The Sastras consisted of knives of divers seirt^ 
for various purpo.ses, needles, scisseirs and sharfi jirobes. W’ith these Yantras 
and Sastras went such a]>pliances as thread, leavc-s, bandages, jiledgets, and a 
variety of astringents and emollient a])plicalions ; and thc-se Yantras and 
Sastras were divided into no less than 125 separate classes. 1 hope in a few 
minutes to be able to outline some of the more striking. 
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Hindu Anatomy. 

Before proceeding to give a more detailed dt^seription of these instruments, 1 
wish, at the risk (jf ai)parent digression, to toucli first on another point, the 
teaching of anatomy. h>om my preceding remarks it has I hope been obvious 
that the early Hindu surgeons must have possessed a very considerable know- 
ledge of anatomy, and we find ourselves faced then with some difficulty in 
reconciling this deduction with tlie horror of modern India at even the touch 
of a corpse. When in 1836 English surgery was first introduced into India, 
only ten students could b(' found in the whole of the peninsula (‘ven to consider 
the prospect of dissection, and then on dry bones and on the skeletons of goats ; 
the human body was taboo and it was not till one student- his name deserves 
to be remembered, Modoosoodna (iupta — managed to lead the way by conquer- 
ing his prejudices that any progress at all \vas }>ossible.*-’’ Even then the first 
dissecting room was sj)ecially built with high walls and was permanently under 
a strong police guard, so liigli ran local feeling C'hildren were said to be 
kidnapped, the sick to be murdered for tlie dissecting table ; evTn in the 
Fngland of a century back we seem to have heard similar tales ! How then 
are we to reconcile a jircjudice so intense with tlu‘ fact of early Hindu anatomy ? 
The solution is that the ancient Hinduism was almost fret' from this feeling 
which grew intense with the ages In the Institutes of Manu,^* composed 
probably about IL(\ 1200, we find a clue to the older law, “ Men' bathing ” 
it says “ will purify afti'i* the touching of a (‘()r[)se, while to >troke a cow or 
to gaze at the sun, if the mouth be but sprinkled with water, will remove the 
defilement due to the touch of a dead bone.” It was under this earlier and 
(‘asii'i’ code that Hindu surgery rose to its full lieights 

fhe sy.stems oi amitonu fall loughh into threi' schools, tiiose of Atreya 
who is reputed to have lixed about IH' 1200, ot Susruta and of Vagbata 
who nourished about tlu' sc'cond century ILL. W hile whole books could be 
written on the \%arious versions and MSS. that are extant of the writings 
ol these sages, we need only cursorilv refer to tlu' immense pains taken in their 
< atalogues of the jiarts of the human body. A traditional recension of the 
statement of ('haraka foi instance lu'gins as follows. ” The body consists 
01 die following parts, tlie two arms, the two legs, the head and neck, and the 
trunk. Thesi' made* u{) the sexipartite body ; inclusive of the teeth and 
Hails it has 3(10 bones,” which art' them given in detail. It will be observed 
that Charaka looks upon the head and neck as bc'ing together but one main 
<li vision. 

In Susruta’s table on the otlu'r hand we get a grand total of only 300 bones as 
he says Surgical science knows only of 300 bones. Of these there are 106 
HI the extremities, 128 in tlu' ]H'lvic cavitv, sides, back, shoulder and breast, 

''^Glasgow Med. Jonvihil, 71, p. 3.17 

'* f Hstiiutes oj Mann, Ch \'. v. S7 
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and from the neck upwards 66. In this wise the total of tlie 300 bon(‘s is ruad(‘ 
up." And then he proceeds to count them in elaborate detail. 

The difference between that of Susruta and Charaka is jirobably accounted 
for by the fact that Charaka counted the thirty-two teeth and tlu* twenty 
nails as separate* bones. But, however these doctors may have differed as 
to their way of reckoning, there is no room for po.ssiblc doubt that their system 
gave them a very thorough knowledge of anatomy, as indeed must have* liec n 
necessary for the performance of the operations which we know were freeh 
undertaken, some of them of the utmost delicacy, h'or not only wejo* limbs 
am])utated, but abdominal sections were perfornu'd, fractures were si t .Iruptun s 
were reduced and fonagn substances were dexterously extracted \ 

To Susruta is due the gloiy of tlu* discovery^ of cataract-couching, e\‘ntuTi(s 
before it was kiKJWii to the west, whih* the plastic surgc‘r\’ of skin graftin^^ 
and rhinoplasty, onty comparatively' lately' re(lisc<tv(‘red in ban ope; were 
freiiuently^ jjractised by the same great Hindu. ‘ •* 

His rules lay down exact regulations for the ojXTating room ; it was to be 
fumigated with such and such disinfectant vajiours, a light rc*ireslmu‘nt was 
to be offered to the patient before (vrtain opiTations, while liefon i)thei 
operations he was to be fasting. 1'he surgeon should kce]) his haii and beard 
short, his nails clean and close cut a doctriiu* whicli has l>(‘t‘n i ('discovered 
by our modern bacteriologists and w't'ar a ('Unn, swj'et-smelling drc'ss i'* 
Even auicsthetics in some form or otlu'r were known, and at souu' later period 
we .see in the Bhojapi'abandha,’ ' a tn'atise written alxjul (jSo A I) . a r(d('i('n(( 
to an inhalation before opieratiou of an amesthetii' calk'd Sammohnii i('cord('d 
to have been used in the time of Buddha. 

Tiik Dkclink oi- Hindu Sukgicky. 

Hindu medicine may" be said to have reached its gohk ii age at the • rnnm(‘n( < - 
ment of the Ihiddhist period. Hot'rnk' in his " Studus of tht' Medicine' ot 
Ancient India " says " According to the Indian tradition jirc'sc'rv'cd m tlu 
Buddhist Jatakas or Folklore, there existed in India in the age of Biifldlia 
two great universities or seats of learning in which " all scii'iices ” inchuliiu; 
medicine were taught by "professors of W"orld wide n'liown.’*^ Tlu'se tw< 
universities were Kasi or Benares in the east and the still mon* famous bak 
shasila or Taxila on the Jhelum in the wTst." 

Jivaka the famous ])hysician wiio was contemporaiu'ous with Buddha u 
stated to have studied medicine in tlu* Taxila university'.^'' 

Owing, howt'ver, to various cause's this golden age of Indian siirgety wu" 
destined, like other golden ages, to fade aw-ay intt) silver and ('V('n bas('i nietab 
Susruta. Sutmsthdnam, Cli. XVJ. 

Hae.ser. Lehrbuch dev Geschtchte dev Alcdictn, i, p. 3. 

Ballal.'i J'uudit. J^liojaprabandha, 

Hoernle Medicine of Ancient India, 1, pp. 7 and 8. 

Kockhill. Life of Buddha, p. 65. 
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riie ceremonial prejudict^ against the touching of a corpse rapidly increased, 
and before long it was impossible for the student to learn his anatomy from 
practical first hand dissection. Bodies had to hv laid out in water there to 
he rotted away till at last th(" skeleton was (wposed. In this way only was 
it lawful to get at the bones. Dissection had to be made on goats, on anything 
rati KM* than the human body. Anatomy then was being lost as a first hand 
knowledge. The surgeon under tiie Hinduism of what \vc might call the 
Indian Middle* Ages was becoming a person unclean. In the Manusamhita,*® 
the author forbids his Headers to (*at ce)oked rice from the liands of a doctor, 
i>\ whi('h h(‘ means a surge*on. 

Again with lU) ,\ctual general amesthetic (for it is probable that the inhalation 
i have* just iiK'ntioned relerred rather to some* sort of doping into comparative 
iiweiivii)ility) tlie jiatient was naturally averse tej an exploration if it cemld possibly 
he a\'e)iek‘el, anel sex we he‘gin tex find varienis substitutes for the knife, Incisions 
were* maele* h\* caustic's and all sorts of cautenie's and pemltices were in use to 
av oid ae'tual e utting . and as tlu'V axaxide'el surgi'iy so also th(*v shrank from 
(xix^t-ni XI tean e‘\aiminati(xn and thus lexst the* last <x]’xp(xrtunity exf testing diagnosis, 
rile* tide* liad Ixe'giin tex turn 

I »i*tort'. however, tracing its lurtlu*!' dexwnw.uel ste'ps wt* might now take some 
gene‘ra] revu*w' ot Hindu surgery anel me'dienu* as it was at its best, undcr- 
sl.uidmg oi e'<xurs(‘ that in a j)a]>er naturally limited in l(‘ngth it is impracticable 
to gi) into ])re('ise ( lironolexgical de‘tails as tex eae'h individual pexint mentioned. 

K\ei\vLM»e.a. exi' iiir Anch nis. 

W'e find then that grav itatiexn was knexwn to the Hiiulus long b(*fore the birth 
ot Newtexn and that the* system exf the circulatiexu exf the blexxd w'as diseexvered 
bv lla'in centune‘s he'lexre Harwy was lu'ard of -- Thus Ilarita in the Harita 
S.unhita, m a de*scnpti(xn exl amemia, exbserves that the disease* is caused by 
clay obstructing the* lumen of ve*ins anel sex clexgging the* circulation exf the blood. 
'Hie atexmic the*(xrv again was pre‘aclu*d in India centuries befexre the birth 
of ( hrist, and tlu*ir knowledge* and eexmprehension exf the* sciences of 
mathematics anel astrexnexmy we*re re*inarkable.*-^ 

With amputation came artificial limbs anel in the Rig Veda we have such a 
n^ference*.’-*^ An artitie'ial le\g, we* learn, was made exf irexii ; there were, too, 
artificial eve's. Rhinoplastic surgery I have already touched upon, and according 
to Dr. Hirschbe*rg exl Berlin ‘'The old plastic surgery in Europe had taken 
its iu‘\v night when these cunning devices of Indian wexrkmen became known to 
Us ” riie transplanting of skin (laps is also an entirely Indian method. 

MnHUsawhitii , in, 13J. 

Miikhtxp.idhvawL I u.slmmrnts of tlir Hindus, i, p. i\:. 

lilusli.igratna. Susrutii Scnnhiia, i, p. ix 

\\ is<.\ i A)ninu’nUirv on the Hindu System of Medicine, p. ix. 

Rm Vedu, XV, i. iK). 
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In particular the Hindu surgeons were adepts at the forming of new ears 
and noses from the grafting of flaps of skin. The cause of much of their 
practice is an oddity that we might notice in jiassing, the cutting off of nos(' 
or ears ])eing a common punishment for the criminal and for tlie unfaithful 
wife. 

The Harley Street of ancient Hindu surgery seems then to have enjoyed a 
certain amount of what one might perhaps call divorce court practice ! 

From the Mohavagga*® we may learn that Jivaka the physician of Biiddlia 
practised cranial surgery wdth success, and long before the birth of Jenner 
the cow-herds of India were practising a kind of inoculation or vaccination 
for small-pox.*® Collecting the dry scabs of the j)nstules they placedla littk* 
of these upon their fore-arm, then puncturing the skin with a needle, so securing 
a certain immunit}^ According to at least one scholar, a 1 )r. Huillet of ^^mdi- 
cherry, actual vaccination itself was knowai to the Hindu surgeons. So much 
then on the side of surgery. 

The Hindu physicians w^ere the first to devote their attention to the study of 
diseases and their treatment, and in medicine th(‘ir learning in many cases 
far antedated our own, as was onh’ natural from the immense study given 
to the properties of every product of the soil. The smoking of datura foi 
example in cases of a.sthma we ow^e entirely to India, as also the prescription 
of nux vomica in paralysis and dyspepsia, and very largely the use of croton.*’ 
Even the effects of excessive smoking come under the notice of the Indian 
physician. 

In toxicology they had extraordinary skill and in tlie story of the invasion 
of India by Alexander, while all the Greek physicians were powerless in cases 
of snake bite the Indian doctors readily cured those' w'lu) fell under this affliction 
For this reason Nearchus says “ Alexander collect(‘d round himself the most 
prominent of the Hindu doctors and ])roclaimed that any soldier bitten by a 
serpent was in.stantly to repair to the royal pavilion for treatment.'’*® Theii 
number of antidotes for different classes of eas(' was extraordinary as might bi‘ 
expected from a science one of whose masters, ('haraka. described in hi^ 
teachings no less than 600 separate purgatives. 

In the field of what to-day W(‘ should call Psyc hej- l luTapy the Hindus again 
held pride of place, and centuries before Freud w^as lu'ard of, tin' Hindu doctors 
were anxiously probing into the* secrets of dreams. With much that we wert‘ 
taught to regard till quite recently^ as absurd, their teachings show signs ot a 
good deal of our newest learning, and in for example the theories of the Terroi 
Dream they came at least remarkablv near our 20th e(‘ntiirv doctriin* of tin 
subconscious mind. 

Mohavagga, i, rS and S<- lun'itfr, I il-iltm lahs, p 
*® Ward. History o( the Hindus, ii, p. 

*’’ Royle. Hssay ov the Antiquity of Hindu Medicnw, ]> di. 

*® Arrian's Indian History, ii, p. 23^. 
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iw midwifery Ww. Hindu was weW in advance, and ids early writings 
display a rctmrkahk- knowledge of tlie technique of this branch o{ mcclical 
science, including cicsarean section and what we sIkjuIcI now call pre-natal 
treatment. Che. expectant motlii'r, it was taught, was to be kept in a happy 
frame, of mind, her surroundings were to be placid and pleasant and in effect 
tin; instructions that the Mother-craft Clinics of London are giving to-day 
and have been giving for a matter of jjossibly the last ten years or so w'cre 
being taught as a matter of course in the ancient India of centuries upon 
renturies back. 

Medical hygiene occupied an enormous proportion t)f early Hindu practice, 
and the science of climatology at once so old and yet to-day so young was 
widely practised and understood. There were thr(‘(‘ distinct sorts of country, 
Anupa, the moist and marsliy districts where “ phlegmatic ” diseases and 
“ affections of the wind ” would be pn'valent ; [angala, tlu‘ over-dry country 
where ailments of the “ bile and blood would be comiufm and Mishra, neither 
too moist nor too dry, too warm nor too cold. Patients suffering from \'arioiis 
ailments would be directed to try a difhTent <'ountry, ])erhaps from llnupa 
to Jungala or vic(^ versa, and Mishra would b(' recommended geiKTally hir tln^ 
}HTiod of convalescenc(‘.2‘‘ 

The codes laid down precise rc'commendations lor the habits of patu‘nts (T 
liifferent ty])es, the foods to ]k‘ eaten, the clothes to be worn, even the hours 
lor slce])ing and for getting up. There was no province of human life, how(‘vcr 
intimat(‘, for which recoinmt'iulations were not to be found in the ancient 
Hindu medical code What wc* know to-day as Preventive' Medicine had its 
origins in India many ('(‘iituries back 

rile ritual cleanliness of the Hindu is \vi‘ll known, but if.nig before the days 
when I^rahmanism ruh'd every action of its votaries through tlu* claim> of 
f'aste and envd we may find the elements of the code in e arly Indian medie'ine. 
fake' for instance se) primary a <'ase as the use of the tooth-la ush (now taught 
in English council schools as ijiiite a late example* (T 2olh ( ciitury wi'stern 
hygieni* ) Wc hnd e]uite an elaborate* set of regulations on the subject. *'* A 
twig of ]ki\'ala, the Acacia Arabie'a, was sufheient for gemeral use*, but loi 
particular case's twigs of othe‘r woods were* n'commcnded ; tin* Indian lig ircu. 
ficus Rcligiosa, ior one case, the ikangaininia Glabra for anolluT, the* \aiiclea 
f adamba lor a third ; in all lU) lexss than twe'lve distinct types of trc(' are* .singled 
niit to provide tooth-brushes lor particular type's of useTs and tlicre is a similai 
tlieiroughness abenit the re'gulations for the te)oth-])owde'r. We here in Pmgland 
kaving de'layed the matter altogetluT for about twe'uty ce'uturies have* com 
parative’ly recently arrived at tin' ])oint of oral hygiene and the use of the 
fnoth-briish ! 

h*t‘ ot .li'van Mud. Sitt'nct, p 37 

'^”1 i sjDjiT Rci.orih oj the liuddhid CM vin, p 33 
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I'H. ^ (if) r\si}» (lit lor till' propaial loii oi tooth linish 
{/») Sliow irn^ mctliod ol 
i( ) Mo'lci n (loiit.i! ( aiu 

K .)y\'/ /•,’/// ft! Miiiu li \lu,t}IHi] 

ThK i[lMH SLU(il( \L I NSlKrMKN'ls 

Aiui if Uirii })n*\'<‘iitivf inedii hic*, their ntidwiliM V and toxirelogy were tine' 
\V( ma\' be certain that at lea^t eijnal pains wert* taken with tli‘‘ 
instnnnont^ ol the Hindu h'attuT.s of Surger\ . I have' alrt'ady casual)) 
menlioni d the remarkable number of the ('lasst's of instruments, but the subjei t 
deser\ e^ h*i moi e than any such cursory glance. 

W'e ma\’ take it that in the beginnings of all things some sort ol primitivt 
surgery was in use wath naturally [)rimitive imi)lements, and long l)efor(‘ lli<‘ 
\'edas were e\'er set down in wanting such cnidi* instruments as bits of obsidian ei 
glass, or skills of bamboo were employed for surgical incisions. Siisruta, h' 
coflilving till' knowledge of ins day, had no intention of abandoning altogcdbcr 
the past, and in setting out on a v’^oyage of independent discov'ery. 
thendore, find all these primitive surgical in.struinents described in Ids annuiirv 
and with Ihc'm the more practical instruments, discovered by the ex])eriencc ol 
centuries 
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So then* arc the Yantras and the Sastras, the blunt instruments and tJu* sharp. 
Of the blunt twentv-fonr kinds were (niciform, two kinds pincerlike. two 
pick-lock like, tw(‘nty tubular, t wenty-eif^ht rod or pricker-like, tw(‘nty-live 
accessory and tluTc is tlu* sanu^ sort of variety of the sharp instruintuits In 
general the\’ were inad(‘ of iron and their jaws as a rule were fashioned to 
resernbk' the face's of birds and beasts. So there' were' forc(‘])s with jaws 
sliapc'd to resembU' that ol .1 tiger, tin* wolf fe)rce])s. the bear fe)re:e))s, tlie bute'her 
bird fe)rce}xs, the crocodile force])s, the here)n feirceps and many others similar. 

One' n'lnarkable* ])oint lioweve'r I might mention is that jire'cisely op the 
patte'rn of Simhanmklia ^x astika, or lie>n bu ed torce'[)s, ele-se rihe'd 1\ Susriita, 
are' the' 1ore'e’]^s now use'd by mode'rn leiirope'an surgeons for he)]dnig ]’e)nes 
lirmly during erpe'rations ; the' .^urge'on uanu's ins instrument “ hon iorcej " 
Although, of e'our'^e', no e)nginal spe't mu'iis of the se lustrunu'nts have' suiviN'f'd, 
a \e'r\ e-emipre'lu'iisn e' set of ('xae t re'phcas are' to be* sc'e'U at the W e-llconu' 
llistorial Me-dical Miweuni, and 1 must nu'utiein lu'ie' that in\‘ sjH’e'ial thank'- 
this afte'rnoem are' due' to 1 )i W’e'lle'enne. the h'eeundeT and Diie'e'tor <>1 thi'- 
Miise'um, for his kineliu'ss m alleewing me* to use* m.ite'iia! both lor the' 
lantern slnie's and for the e'xhibits, and iKo to the* ( onserwitoi , Mr Mahohii. 
and t(» Mr Hewitt, the (diie'f Librarian, foi thiir he‘l]> and iissistanee* On 
e'xamining the^e- uistiiiments, the\ will be- se'e*ri to be re'inarkabh similar to 
tiioM' m ti e'atalogue of <i mode'i n smgie'al instrimu'iit malo r More* re inai k- 
able' still jH'rlia])s is the' fae t that m manv ('ase's we' e'an tia<e' tlie'ir e-xae't 
gone' ileigie al de'se e'ut down to otir (ewn da\ , fen we lia\'e deseriptiems (»f 
man\ of the- mstrmiK'iits of the aiu lent (iu'e'ks, Romans anel Aral s. and 
in e’ase* alte'i ease* tlu‘\‘ tall\' e'.xaeilx with those shown he're' as aiKU'nt Hindu 

Meire, w'ilh the' ele'str uetion eh Peempe'i many mstninu'iits we're' hiirie d imeli'r 
\'<tleanie ash anel he-mg ee'ntnrie's lati'r disinterrt'ei are' now te) he* se'e-n pre'ser\eel 
in tiu' Naples Muse'uni. Iliest', too. talh m e'xactlv ('very de'tail with many 
of eeiir de'se'ri|)tie)ns of tlie instruments eh tlu' Hindu surgeems as gi\e n in tiic 
old Sanskrit manuscripts 

l^Aaed instructieins are laiel deiwii le»i the building of a dispensary, even for 
the' eases in which instniine'nls are' te» he kept Dentistry is deseTihed and 
tude'iits wx're' ad\’ise‘d te) ])ractise e'xtrae tion ein certain fruit seeds and on the 
te'eth of eload animals. At some pe'iiod unkne>wm, hut ce'itainly Ix'feni' the' 
t2th century A.D. false teeth were known to the Hindus. A description of 
the defeat of Javacandra hv Sahalmddin in ikm mentioning the de'ad body of 
tlie rajah be'ing “ reeognisc'd by his false teeth. ” 1 his curious j)assage how'cver, 

i onlv ne)tice as of casual inte'rest, its date of (oiirsc being long peisterior to 
the' ])('ri()d with wdiich we are now dealing. 

HiNor M.\'ikkia Micdica. 

H, then, this is wdiat wa* find in surgery, what may w^e not expect in medicine 
India, that vast and fertile coiintr\’ which by the very nature of its 
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[•'h, j -\l oiiipanit i\ { Sci'u-s of Aniifiil llimlu .iml Minium ICiii()}>(mii Suiil'k.iI 

Instruments 

1 --{a) Siinlianiuk.ili or 1 jon loruups >/>) i.ion loHUjis 

j -(i/) Huron Ion ups (/*) Aural ilrussinj^ lou ups 

^ (a) t’uTluw ton ups ih) lai^alun* fon'('[>s 

(( \\ rUcftmr Ihsloiical Mrihail 

size and climate is md(‘(‘(l a v^eritabh* (‘nrycloiKt'dia of tlu‘ vegetable* world " 
Nor shall we be (Iisa})pointed. The materia medira of the ancient Hindus 
is a marvel to the modern scientific investigator ; and that it wa^ 
frt'tdv borrowed from bv both Greeks and Romans cannot be denied 
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-A Comparatn c Scrios ol Ancient Hiiuhi uul Modern European Surgical 
Instrument'^ 

4. -(rt) Crocodile forceps \l>} Hone holding forceps. 

5. -— («) Wolf forceps, {^) Skull forceps. 

0 — (<7) 'J'lger fonx'ps ./'] ('.ouge forceps 

(( opytif^hl II (Uco)uf Historical Medical Museum j. 

Uiaraka makes an arrangement ol “simple medicines'’ only, under no less 
likiii forty-five heads ; Susruta, being more given to surger\', divides his 
'hccliciiu's und(d' tliirty-sf'vtm heads. These mastiTs ])assed on their teacliings 
their ]mpils who in turn supplemented them with new drugs, the fruit of 
^heir ovvn exjxTienei'. So we have Vagbhata about the second century B.C' 
'*^1^ his stupendous Ashtangahridya, a sort of encyclopaedic compendium 
tl\e medicine of Agnive.sha, Charaka and Susruta ; Madhava with his diagnosis 
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of disease was another giant, and there was Bha^'a Mishra of Benares, the 

Jewel of Physicians,” and plenty more. The list of Indian medical writer-^ 
could continue almost indefinitely. 

In the Materia Medicaaro described drugs belonging to the animal, vegetal,!, 
and mineral kingdoms, the theory being that every substance had to be judged 
by Its five proiierties, Rasa. Gniia. Veerya, Vipaka and Prabhava. The fir.st 
0 tiese stood for taste— sweet, sour, salt, bitter, pungent or astringent— th( 
sweet being more restorative than the sour, the sour than the .salt, and so on. 
The second property, Giina, was virtue, the inherent power of the , drug to 
cause a certain effect when taken internally or c.xternally ; under this[heading 
Charaka gives fifty groups of ten herbs each which be says ” are enLgb fo, 
the purpose of an ordinary physician.” Agnivesha, on the other hank give^ 
no less than 500 classes alone of medicinal agents. Veerya .stands tor thi powei 
of a drug, being either healing or coling. Vipaka was the consoqiibpce ot 
action or change which the drug underwent in the Iniman organism, .ind finallv 
Prabhava was its adherent nature or active force 

So two drugs might both be sweet, both be heaey ami lx,th I,.- . ..id and both 
remain similar in consequence of ga.stric action, and yet in effect or Prabhava 
the one might be costive and tlie other la.vative With the combined action ot 
these five properties, in the ca.se of nianv hundreds of drugs :i.s apjdied 
to different patients with .lifterent types of disease, the j.hvsician had to 
make him.self familiar, for as the .sages had it ” Medicine wlmn a.iininistered 
by an ignorant person is compared to poison, being like the knife, lightning 01 
fire . but when admini.stered with the nece.ssary kn.mledge ni.'dicine i,-. lik. 
the Amrita, or water of immortality/' 

The arrangement of Materia Medica in .Susnita is curiou.s according to o,n 
idea, medicines being eiflier locomotive or nonlocomotive." Among tin 
former fall animals whether viviparous or oviparous or “ pn.duc-l in moist 
places.” 


Long lists ol medicines are hardly to our puiqtose, but in the K.djia^trmum 
we might notice the cla.ssification of drugs and medicimil plant.- ntuler theii 
headings of Tuberous and Bulbous Roots, Bark of Roots, Ikuk of Tuc.s 
Frees possessing a peculiar smell. Leaves, Flowers, Fruits, Seeds. Acrid and 
Astringent Vegetables, Milky Plants, Gums and Resins 'flu. list is interesting 
as It IS in this book that we probably find our earliest notices resiiect ing Botanical 
f.cography, the sites and climates of different plants, the soils and seasons for 
collecting medicinal plants, the time that they remain good, how they are to b. 
kept and the weights and measures of pharmacy. This Botanical G.ardening 
coupled with the Indian pharmaceutical gardens which I shall refer to preseiitl\ 
seems to po.ssess a jiarticular interest in medical history, and again it is to India 
that we owe it. 


Antiquity of Hindu M cdicifie, p. 
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Many ol tlu sc' ineclicincs can b(‘ traced directly, not only down to the Arabs 
hut also to tlie Greeks and Romans. Dioscorides in his fir.st book mentions 
many Indian plants particularly amoni; aromatics for which India has always 
been famed. Galen and Pliny also borrowed much, but it is the work of 
Dioscorides that is best calculated to show to how great an extent the ancients 
wen' indebted to India and the F.ast for their medicines There were some 
wlio used to think that the Hindus had their knowledge from the phVvSicians 
wlio accompanied Alexander the (in-at on his (‘onquests in the ICast, but we 
now know that it was to India that the Grt'eks, and so indirectly ourselves, 

■ )we most of tlieir medicines. How this came about 1 hope soon to show. And 
while many drugs that had their origin in India hav'e found their way into our 
owm J'iritisli pharmacopoeia, there were probably liiindreds more Indian inedi- 
( mes still unacknowledged. Much as we have learned, it is possible that 
Miere still remain rewards richly to repay pati<'nt n'searcli 

1 UK Indian Siaik System of Medicini . 

With the (<*ining of Hud<lhism practical surgery underwent a .still further 
bill. The teaching of the Buddha, the Enlightened, did not, it is true, totally 
pn^hibit tlu‘ ust' of the knife, and it was for instance permitted to lance a boil. 
I)ut on the whoki it is fair to say that surgery under the new (Tced was so 
•■.li.ickled and hedged about with limitations that it almost disappeared. 

Tlu‘ student was to practise puncturing “ on the veins of dead animals and 
>11 the stalks <jf the water-lily,” while his extractions w(‘re to be made experi- 
au'iitally on tlu* pulp of various fruits and on the teeth of di*ad animals, 
(‘ lowers, bulbs and gourds were all pressed into service as models for the dissect- 
ing table. Incisions were demonstrated on bladders packed with mire and paste, 
l incing on hollow stalks of plants, scarilication on the fresh hides of animals 
from which the hair had not been ri'inoved.’ Models of the human limbs 
were fashioned for les.sons in bandaging, and so the regulati(nis went 
indefiniteh . Little wonder' that under h'tters so drastic tht* art of the 
surgeon should have experienced a retrogr ade tendenc;^ . 

But while surgery was limited, other branches of medicin(‘ under the 
Buddhism tlrat now ruled the greater part of India advanced by leaps and 
hounds. A creed of tenets that embraced in their care the \'eriest insects 
< ould but pay infinite caia* to the ailments and ills of man himself ; and so 
we find the whole of India soon covered with a perfect net-work of medical 
'uachinery. In the .scheme of life in fact of the Buddhist priest of 200 B.C. 
was included the a.ssistance of the sick, and so we have hostels for the sick, the 
‘‘lind, and the deformed; there were hospitals for pregnant women, hospitals for 
travellers. Buddha Das, we are told. establLshcd the system of State Physicians, 
^>iie being ajrpointed for every ten villages on the great roads of India.®* 

'' Ovumtal Mit^acinr, Calcutta, I'ebruan and Marcli, 182 c 
K(Tn. Mnnitnl of locfiau , p Ss ot sc<i 
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Pharmaceutical (iardens were established to supply the* herbs and drugs in 
Ayurvedic inc'dicine. Arboriculture and irrigation were carried out under 
State supervisi(ui. In the line of Preventive Medicine laws were passed 
regulating burial and sanitation, inau}^ modern regulations in the latter 
direction being antedated by centuries in the codecs of the Buddhist King^. 
Th(‘ Royal Households S('t an exam])le to their sul)jects in the din^etion ot 
their houses and gard(*ns. Medicinal herlxs wer(‘ grown in pots and etu'lain 
])lants w('r(' grown that had the property of warding off snakes ; cats, ])ea( »)eks 
and othcT ('ri'atures wer(‘ kc‘pt in coin])ounds for tlie same purpose, and parrots 
wen' ('iicouragc'd on the grounds that their shriek was a warning of the ja eseiK e 
of snakes And anti-adulteration laws were drawn up on lines of ktricttsl 
s('V(‘rity, and evt'ii carek'ssness on the part of a doctor was vigorously dealt 
with. “All ])]ivsicians “ the cod<‘ said “who treat their patients \yrongl\ 
shall ])ay a hne.”^’’ But as one commentator had it, “This rt'fers tp cases 
when (k'ath is not th(‘ result of the wrong treatment, for if that is the case 
the j)unishment is greater. 

Under Buddhism veterinary scic'iice, as w(‘ might ha\a* expected, reaeliK: 
an enormously high level and infinite pains were taken for tlu' can' and treat 
ment of the animal creation. Horses, (‘k'pliants, cows, fishes, game-birds, 
almost everything had its vc'terinary surgeon ; the gamc-k(‘(‘per, tlu' supc'r- 
inb'iident of forests, the superintendent of horses, each la'canu' a Iiigh Officer 
of the Buddhi.st Stal(‘. 

Ihider the government of ('handra (nipta (c. 3i() B.C.) our modern system of 
bird and animal sanctuaries was forestalled and whole tracts wen' dtwoti'd to 
the ])reservation of birds, fishes, deer and other animals that did not apparently 
prev on life It was no ('as(' of F'ore.st Pri'servation in our Iriiglish histor'^ 
book sense of tlu* Norman (kiiKpierors. Life within the Buddhist reserve's was 
literallv and absolutely sacrosanct ; tlu* Idttk* Brotlu'r of the ('hri.Miaii Saint 
Francis had veritably come into his own under the eod(‘S ins])ir('d by^ P)uddlia 
Regulation after regulation was laid down dealing with tlu* minutest detail- 
of the propt'r ratiems to be given to different animals at diften iit ages, ni 
sickiu'ss and in health, and ovTr their ailments was lavished a care whi('l) 
centiiric's later a Euro{)ean ])easant might well have envic'd. All over India 
at tlu' lu'ight of thf' Buddhist wave were set up Animal Hospitals inanagt d 
for tlu* most part bv the state and staffed by the state’s own veterinary 
doctors the term is probably more accurate than tliat of the* more obvious 
vc‘t('rmarv surgc'oiis which almost came to my li])s. It was tlu* Apolhc'osis of 
the .Vnimal World, ('enturics later we can still find tract's of tlu'se Auinial- 
Hosjutals in various parts oi India and particularly amongst the Jains. 1 'lii-' 
llu'D was tlie state of Medicine in India at one of its most glorious ejKuhs. 

^ /;/ liiLiiiti fhiichi <>5 and Mt l /iriu - , ii. 

V ishnii. Sdcrrd I'onl's of the l-asl, ('l.irt'iidon \’, 175 i;, 7. 

' IX, 

i\', 
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Sphicap or- 1 m)I\n Mi-dicink. 

i hope that altliou^li witli sevrral dif^rcssions I ha\'(' a])k‘ to interest \oii 

in the early inedic'al sricnu'e of India and at tlu‘ risk ol a ('ertain loss of strict 
continuity to ])n'S('nt ^oniethinj^ Iik(‘ a clear story ol its ^^lories. I am now 
anxious, if your patiema* jKamits, to toncli uj)on its almost marvellous sj}T\ad 
throughout tho whole tlKui-known world, h'or India was no Hermit State, 
and the knowIt‘di.tt' ot its Sages \vas a fountain-lu'ad from which I'very countiy 
has libtTally dra\\n .\s JacoHiot remarks, “ \\ v should not lorg(‘t tliat India, 
that immense and luminous centre in olden times, ])t*sidcs s[)n'ading its ideas 
througliout the h'ast !)\’ means of emigration, from the ('at best linu'^ vas 
in constant communic<ition with all tlu' ])eo})le ol Asia and that <ill 
the ]^hiloso)»hers and sages ol antiquity wiait theie to study the scieiua^ of life.” 

.\s 1 jia\s- aln'ady triial to indicate', ti}) to some ce'ntni v ago w(‘ assumi'd that 
< was tlu' Ix'ginning (»f all things m nuslKal liistoiv, and if anythiT\g 

at all came lielore ( ir('ec(' it was .some dim immeanoi ial I'eypt ot whieh \vv kiK'w 
htth' I'liougli An\' Maaous medical science that India ma\ e\ er have' ])ossesS('d 
must ha\S‘ ( onie, \V(' to( )k it , li orn t ireeea', probably lr( irn those i ne'ek ])hv>icians 
wlm ace ompaiiK'd Ale\and('i and Ids arndes to the' ICast. lid"' w^is om old 
point uf \ iow It \\<is Dr. Wise' whose' lese'arelie's jirst ujiset tlie' theor, 
and who tirst dared to hasarel tin' opinion that (ire'cee' and Kg\ pt edike may 
both, in tluar scientilie' relation-' to India, have' bee-n the* U'anu'is and not tin' 
leadier-^ .\s he ]mts it ” Asia eain bemevolently gi\(‘ but it vlo< ^ not ne'cel t<» 
!)oiru\v ‘ itsidcasand lantasies are a- exuberant as its vegetation.” 

I'o da\' tile spe'e'ulation is o\'er anel we' trace heiw llu' grexit Pvthagoias hiiiisell 
laihdu el ius mvsle'ri''s Irom the' ihadimanas of India. The conne'ctiein is iiot 
diltic'iilt \s long ago as tlie time e)i the* tldrty-se've’Uth ('ha]der ol (iene-'is 
nr iinel mention o| the Ishinae'lite- or Midianite' nu'n haius tiaeling with the 11 
earawins ot >j)ie e'-- ol India and balm and mvrih of Haelnnaut ddu'ir traliic 
had its legular e'ourse' towarels lu’yj)t and in this trade' re)Ute' oi ilu' re'inoti -'t 
afitiejuity we anixa* at -'onu' cejune'e'tion be'twe'e'U Iiielia and the We'St. I he 
hhe)ene‘cians, we* knenv. had in the Persian (iulf tlu'ir ” lorts ” loi the' Indian 
bade', while as early again as ib8() ILCh the* Arabs, we are' told, had e)pened e)Ut a 
to.de to India. Further, from the* recent disceiveries which ha\e' been maele 
elurmg the e'xcavations carried ejut on the North West of India, we' have ample 
<nh(lence that as long age> as yuM) ILC. there was cemsidcraide' intercourse', 
both in trade' and culture, between the peoples dwelling in this iegie)n and those' 
^'f Rabylonia and Egypt A” In the East itself the Indian learning was carrieel 
to Ceylem, to Java, and later on to China and Tibet.’* 

OciuU Sdt'inf ni India, p. lO.c 

Hhishiif^ratiia Snsnd<{ Sanihita , j, p viii anU Jk'nlnt-, Oiiiini in d (iviui'tli >jI the 
fha/iHg J //, p r()j 

Kess. luisUfn .hi and Litevatuvv, 1928, p. 3S- 
’’ Wivte. IJiatory of Mediritni, i. p \K \. 
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Buddhism came and the* Brahmin [)ru\sts lied to tlie furtliest parts of the 
known world. The Buddhist Dynastie.s sank, Braliininism was recreated and 
Buddhi.st scholars, like those Greeks who vvitli the fall of Constantinople brou;.^])1 
the Renaissance? to western Fmrope, lied with their learnin^^^ to ( hina, to 'fibel , 
and further eastwards, riiere an* (‘vcm those wiio sa\ that Ancient Mexico owt*^ 
much of her pre-Concpiistador (dvilization to tlu‘ arts of India, and tin 
discoveries made by Dr. Tlioinas (iann in his n‘cent (‘Xpt‘ditions to ( intial 
America disclose in a startliuf^ niannei th(‘ striking similarits' of th(‘ d(‘sign and 
architecture of some of the Maya temples to those ol ancieMil India. 

Hippocrates, the* “ F'ather of Medicine, ’ we know to have \ isit(‘|d India - 
lM)r what? sav(‘ thi‘ fame of the Indian physicians According \to a tah 
brought home to Greece at the time of Alexander the Indian^ had doct(»i 
w^hose skill was such that “ lu* could raise th(‘ vaTy dead.’'’*' Storied such a- 
these howev(‘r wildly (‘xaggerated. ^peak wonders and in (ireek medicine, 11 
Arabian m(‘dicin(‘, in what we know of h^gyptian medicine, we tmd tinu' alt( i 
time traces of what can only hav(‘ Imumi derived from the t*\en more «in('ieni 
and famous Indian nK'dicim* if w»‘ wen* to sptvak tin* truth w(* must cal 
Greece not the parent of our modern uK'dicim* but its nurse. I'o r,n‘e( < 
must be given the glory of nurturing and caring for tin* inlant M'ienc(\ ]>ni 
its actual birthplac'e w'as in another country and continent 

Tuk h'ALLoi- Indian Mkdk im. 

Very rouglily 1 ha\'(‘ endeavoured to sh<iW the rise* and gloi \ id the Indiai- 
-.ystern of medicine. Its (k‘cline and total fall cati ])v traced m a few rin;il 
sentences. We have seen first how’ tin* develo])inent ol the liraltmin rituni 
svstein fettered the hands of the Hindu surg(‘on,and tlu'ii Iuas the coming t>t 
Buddhism dealt him almo.st his death blow. And the ( uH*d-'> with all tliei: 
virtues did even more than this. \'arious branches ol medicine ])assed into th< 
hand of the prie.sts, and charms and amulets began to takt* the ])\ih'v ol drugs and 
herbs. The doctor himself became a nu‘mb(*r ol a sub-caste.' * and not . 
])articularly honoured .sub-ca.ste at that 

Where no fresh devedopments in anatomy or tii.ssi-ction wen [)ossible ali 
reliance was placed on the learning of the past, and the lelttT of thelearniiiL 
rather than its spirit became the rule And into even tin* lettei (d the ancie nt 
learning as expressed in the old manuscri])ts corruptions began to crec]> 
The glories of Hindu .science w'ere in rapid (hicline Witli the e oining e)f tl' 
Moslem conquerors th(‘ fall ])ecaine mon* rapid. Iho invaders had brouglt 
their own doctors, and if their science' was in many ca>es take n Irom that "i 
the conquered of centuries back, at least it was the* si ience* oi theinasld-, 
and felt no need to take into consultation tlu* sciemee* of the mastered. 
ifmi, p. liii. 

** Yeemut ulTwankh. 

** Malcolm. History of Persia, 1, p. 7 
Gla<igoio Med. Journal, 1870-71, p -,40 
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And so Hindu medicine' ugain slipped down many grades. When' the 
Moslem Hakeems nourished under princely protection tlu' Hindu Vaidyans 
held only tlio lowly offices of spell-makers to the po(^r. 

With the coming of the Fhiropeans— first the Portuguese', then the Dutch, 
the French, the English— the Kings of India, both Moslem and Hindu, were 
cxjucerned ratlu'r with the ])rolection of their territories, the raising of armies 
and the making of treaties, than with the can* of science. The fire of Indian 
medicine had sunk almost to its last embers. The sneers of our pioiu'er writers 
at “ spells and charms ” were almost justified. 

From 1715-1818 there .seemed in the tinu' of the Peshwas to 1 h' something 
lik(' a faint revival of the ancient glories of Hindu medicine, but with the 
final victories of the English its hopes wen* extinguished, and as British rule 
spread all over the Peninsula European medicine w'as gradually introduced,, 
and all that was left for the Hindu Vaids ” was about th(‘ position of an 
English herbalist. 'I'lu' Aloslem Hakeems wh' might rt'gard as l^arber Surgeons, 
the Hindu practitioners as “ Wise Women,” midwives and the like fo 
such a pass had come the k'arning of Susruta and Charaka. 

In bringing my subji'ct to a conclusion 1 think it w'ould l>e of interest to- 
note that of late years an (‘ffort has been made to revive' interc’st and research 
in this ancient science, for the Hindu system of Medicine' is still to-elay a living 
science, and millions of p('e)])le‘ in Jnelia are at the' pre'.sent time behng treated 
a('ce)rding to this method. A sy.stem which lias se> survived through the 
centuries cannot be lightly ce)ndemned as being unscientific, and a school 
of thought is at prese'iit engageel in trying to bring abe)ut a seirt eit renaissance 
of the Ayur-Vedic .system eif medicine. In Madras, Calcutta, Benares, Bombay 
and otlu'r cities there have been established training centres for this purpose 
where tlu' works of Susruta, Charaka and other medical classics are systematic- 
ally studied, so that \vv may have every ground for hope that before long the 
true Indian medicine may once again hold its place in its owm India, the birth- 
])lHce of the medicine of the world. 


I 111*, ('h.mkmvx, in inoxing ;i \oti' of thanks to tht* ItH'tiiO'r, s.nd In' w.i^ 

<ill pri'st'iit had been tlirilled by the lectnrei's inti'resting <icc(Hint ot ancient 
medicine in India. A i nrions fact which aroM' wa^ tlie reluct. met' which had .dways 
heen sliown by great nations in the past to tell each other anything about c*a<.h 
other, (‘xcept oecasionallv about ndigion. 1 he Arabs, hkc' tlu' Indian.^, had lu'en 
supposed to have derived their knowledge of medicine Inun (irei'ce, but long 
before the invasion of India bv the (ireeks there harl been a great intercourse 
between Arabia and Mesopotamia on the one hand and India on the other, especially 
the sending of Arabs or Pi'rsi.ins by the Caliphs to India in order to gain knowledge' 
<*f discoveries made tliere in the direction of nu'dicine and surgery- Another 
rurious point was why the advance* eif knowledge* in such things .as medicine* canm 
to a sueUh'n steip. In the ninth anel teaith centuries, tlie Arabs were probabh’ 
5die*ad of the whole weirlel in niexlicine, but Ihew hael ne\*er moved any further 
forw^ard in the scieme'e. It liad been the same with the Pe‘rsians. 1 he Indians. 
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too, held rcjclinl a ('(‘rtaiii staj^c ot knoulcd^^t*, and then had begun to tail back 
He did not think that was to be accounted lor onl\ by caste ha\ing nit(Ttei(‘d 
With practiial anatonn , h(‘ tliouglit it was that tluw S'/ianed to ha\(‘ readied a 
point, and then bchevt^d that tht' devt‘lopnie/il of such things was not within tiu' 
))ur\ie\\ ol anyone, and I'dt that thev kn(‘\\ what then' was to be known about 
inediune. Th(‘ idea ol improving m nu'dicine u.is a coinparati\'(‘ly niodiTn oiu' 
W'lth regard to kindiu's^ to animals, the lecturer did not mention tlie lact that tlu' 
Jains had scm'imI ])laces in India to which horsi's could be siait, not to lu* (h'stroved 
but to linish till'll li\es (lUH'tly until thev died \s to IIk* dislike ol (he haiullin^ 
o‘ })eis)as, w^luih hid nlanled nu'dicnu' in the Last, the Chinese iis'd to havi' a 
cinoiis svstein In tiu' Ming period thi' w'oineii ri'liised to be touched b\ a (kutoi, 
s *. in ordi'i to «)\ I'lcoin.' the dilhcultv ol diagnosis, the\ had constiiicted jhaimnig 
littli' dolls on which, whim the doctor c.inu', the\ pointed to th<U [)<irl ol du bod\ 
in whidi tli('\' theiiis'‘l\es had pam ^ 

Sir J\Mis M\(KIN\\, (' I I*., ha\mg seionded the \olt ol lhallk^, wli|u!i wa'> 
(a-’i'ied iinaiiimoii^b. , tlii' meeting terminated 


CENERAL NOTE. 

\n I' \iiiiii 1 io\ oi an liitediiral dr.iwingN lik(*l\ to i)e ot s))eiial iiili'n"^1 l'» 
shop ,m'l store ki'i'fiers and othei biisiic'ss men, wln) (ontemplate the ('ndioii 
ot ))( w business ])ii'm!si's on modern and oiigmat lme>, is l^eing lield on tlie preinisie 
t'l the lncor])or.it<‘il Assoiiation ot \rclnte( ts an 1 Siir\e\'ors, i. Wilbrahain Lla( e, 
Slooie Stn'i‘1, London, S \\ , tnnn WVdnes.kn the loth, to ^atnida\ thi' .nuii 
oi |ul\ (Open dailv, excepting Simda\s, tioin 10 ii.m to 3 jim ! .Xdmissioii 
is !ie« on presentation ol lirkets, whuh aie oblam<d)h troin the Seirelaiw ol tin 
\sso('i<il )on on ap'plicition to the abo\e mentioncfl <id(lress 1 lie hAhibitioii 
c nisists ot di'signs siibmiltt'd m a rec'ent (oinpetition, maugnniti'd under tin 
-luspui's ot till' .Vssociation, loi tin lionl ol a tvpiial comincnial building, .mil 
im ludes (hs’gns for preinisi's suitable loi <lrapi'r\ empornmis, stons, iioot shop-, 
showrooms, chemists, turniture and musu shops, dressmaking establishments ec 
The com[)etition, which Inis aroused considiTabh' interest .imong anhiti'its aiih 
s’ir\e\ors, as showm bv the mimbcT ot drawangs sibnntted, htul is its objei t tin 
eiu o'irag( ment oi new' tlioiights on tIu* old problem ol tlm (ombmition ol siin 
anhitectural treitnuMit with llu* spacious windows and distnutiNc lai.uh > 
ca^'IiImI to tie* ociupiei ol modern Inismess premises 
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COUNCIL. 

A meeting of tlu* rouncil was held on Monday, July 8th. Present : ™-Sir 
(leorge Sutton, P>t., in tli(‘ (hair; Sir ('harles H. Armstrong; Mr. Alfred 
(\irpniael ; Sir I). T. ClKulwick, ('.S.I., (M.E. ; (.'aptain Sir Arthur Clarke, 
K.IJ.li, ; Sir Edward (iait, K.('.S.E, (M.E. ; Major Sir Humphrey Tx'ggctt, 
K.E , D.S.C). ; .Sir Philij) Magnus, Bt. ; Sir Henry A. Miers, P'.K.S. ; Mr. 
J. A. Milne, (\B.E. ; Sir Rh liard Redmayue, K.f'.B. ; Mr. Carmichael Thomas, 
and Et.-('ol. Sir A. T. Wilson, K.C.I.E., C.S.I., (\M.(i., D.S.O., with Mr. 
( 1 . K. Meiizies, M.A. (S(‘cietaiy), and Mr. W. Perry, B.A. (Assistant Secretary). 

Mr. IJewelyn B, Atkinson, Md.E.E., was elected Cliairman of the (rouncil 
for the yt*ar i()2()-jo. 

Th(‘ follow'ing Candida k\s wt‘re duly elected lu'llows of the Societ\* - 

Xlknisoii. lleniA \\ Biihb.mr. Australi.o 

Imujihc, I'lank V , lk)stoiL Mas^ , S 
( h.nnl)(*rs, loank M \ , E(jn(lou 
I’iUoi], Robert , roronto, ( .luada 
l'()st('i, WiHretl Lawrence, Mv'^ore State, India 
lleiinessy, jack L., B Sc A , M I A , A.M.I IC. Sydnex', \ustralia. 
ll<)rnM)v, Kob(‘rt Wright, S<uitiago. (dnle. South AnuMica. 

Hunt, \Valt(‘r, I'ownsxille, ( >neensland, Auhtr.dia 
Khakluir, IbiMnukh Maganlal, Bombav. India. 

Lawley, Allred Leonard. A M LC.E., Beira, PottugucM' Last \tnca. 

Aew'ton, ('aptain James Ikiustead. Baghda<l, fracj 
iXitterson, Andrew Dry.sdale, lulinburgh. 

I’ower, Kicliard lutz, l.ondon. 

Walker. Robert Kansonie, Keighley. 

Watters, R. A., Sc lb, Xssoc.A.i.E.lL, Reno, Ntw.ida, r.S,.V. 

Williams, h'leetw'ood lli’sketli, Loudon. 

All offer from the Trustees of the Douglas Haig Memorial Homes to take 
over a certain group of cottages in West Wycombe and re-condition them as 
homes for ex-service men was accepted. 

Dn the recommendation of the Examiner, the Thomas Gray Memorial 
^hizc of /30, offered annually for competition among students of navigation 
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in the T.S. Conway, H.M.S. Worcester Training ('ollege and the Nautical 
('ollege, Pangbournc, was awarded to Donald Edward Forman, Nautical 
College, Pangbourne. Proxime acccsstt Walker Harold Waghorn, of H.M.S. 
Worcester Training College, and Commended, Hugh H. Gordon Tracy, of the 
Nautical Training College, Pangbourne. 

The various standing committees of the Council were re-appointed. 

Sir Henry A. Miers, F.R.S., was appointed to represent the Society on a 
conference called by the Royal Anthropological Institute to consider the 
(juestion of establishing a National Folk Museum. ; 

A quantity of financial and formal bu.siness was transacted. 

PROCEEDINGS OF THE SOCIETY. 

NINETEENTH ORDINARY MEETING. 

Wednesday, April 24111, iq2q. 

Professor T. Percy Nunn, M.A., D.Sc., Litt.l)., in the Chair. 

The Chairman said the audience were met to listen to a lecture upon recent 
developments in educational broadcasting. That was a vi*ry important department 
of the work of the institution which was known everywhen^ with affectionate 
lamiliarity as the P.H.C. It was a wonderful institution, exercising from its 
mysterious den on Savoy Hill, and from its subordinate c.«ives of mystery up and 
down the country, the most marvellous magic. XobodN' would maintain that 
all its activities were beneficent or, at any rate, ecjually beneficent. He had heard 
no less a person than the Hi rector- (leneral himself say that when he heard the* 
beginnings of some of the items of some of the programmes for wdiich hi^ was 
officially responsitile he rushed across tht‘ room and cut out the loud speaker 
speedily as possible. \'et, on the wdiole, there was no doubt that its magic 
white magic ; that it exercised an illuminating influenci*, and increased tin- 
happiness of that section of mankind with wdiich it had ti) (U^al. In particular, 
it seemed as if iiroadcasting was going in the future to pl.iy a really import.mt 
part in conveying to the darkest recesses of our social bods st)nu rays, at am 
rate, of the light which we called culture. 'Pht- lectun-r kne\\ a great deal about 
the educational side of the H.HC'.’s activity. He knt‘\\ it from two ])oints ol 
\aew' ; he was on tin* engiiu'ering staff and w^as theref(»rc‘ wcdl atcpiainted with 
the tc'chnical side of the process, and he al.so had a cornpkde nnder.stanfhng <>t 
the intellectual side of tht‘ bu.sine.ss. 

The followdng ]Xi])er was then read . - 

RECENT DEVELOl^MENTS JN EinT'ATIONAI. HROADCASTlNf 

By H. Lynton Fletcher, B.A. 

(of the British Broadcasting Corjx nation). 

] wisli to ])reface my remarks by saying tliat I do not desire you to snppo^'^' 
that rny position at the B.B.C. qualifies me to make oftieial statements n’gaidine 
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either the ( orporation s educational policy or ref^arding the considerations 
which govern the techni([ue of educational broadcasting. Jt may be, however, 
that the advantage I liave enjoyed of simultaneous contact witli three asj)ects 
of the work -the Education Department, the technical problem, and the 
schools wall enable me to prescait a paper of general interest. 

Ihe Hritish i^roadcasting Company, under the Chairmanship of l.ord (jain- 
ford, with Mr. Reith at its helm as Managing Director, came into being in the 
December of i()22. Its licence was granted in the first instance until tht‘ 3Tst 
December, i()24, and w^as subsequently, on tlui recommendation of the Svkes 
Committe(‘, ext(‘nd(‘d to the 31st December, 1926. 1 1 w\as stipulated at first that 

there should be eight transmitting stations, but before tlie end of 1924 eleven 
relay stations, a new’ main station at Belfast and a high power station at 
Daventry w'ere added. It is important to notice that this new and powerful 
instrument came into being at a time* w’hen its great potentialities and far- 
reaching infiueiues could best make themsc'lves felt. 'Fhree years before 
the world W’as still rocking from the shock of the (ireat War. No department 
of State, no section of society, no industrial group but had been deejdy 
influenced, if not metamorphosed, by the world catastrophe, and none more so 
than the world of Education. It w^as a time w^heii everyone, w’ho had not 
already given their all, gave of their best, and a time of sore trial for those 
laced with the task of ])ublic education. There w’ere many who were still 
stuniK'd by this triumphant demonstration of the thinness of the veneer of 
civilisation, but there w^rc others happily who saw visions in the war clouds 
which still hung listless over our heads. A pro])het of the times whose ])en 
had already been dedicated to the service of education, wrote as follows 

We staml at an hour when the civilisation that bred us is sick- some tear 
even to death. We Ciinnot escape from tin* duty of seekinj’ a cure for its distem])er 
any more than from the respcnisibility that lies in somi* nuasure upon ns all of 
having lirought it to its pre.sent jiass Hut lunvever good our will, however 
happy our inspiration, the prolileins we and those who came belorc* us have 
created an* problems wi* cannot hope iiuiselves to soht*. They must be solved, 
it at all. by tlie generations that will take n]> our work wlien our ))lac(* knows 
ns no more. To all wlio would fain belu*M‘ that m(*n are not whollv the sport 
of circumstance or the pu])pets of late, but that their own wills shape* the decrees 
which (h'ttTimiK* slowly but iiK'vitably the doubtful doom ol human kind, it 
must be important to be assuri'd that though our children cannot build atairer 
W'orltl on any e)ther foundation tluni our own, vet thev are not bound unless 
ni our tolly wt' will have it so. to repeat tor eva‘r onr failnr(*s, that they have* 
ni them a cieative power which, if wisely encourageel and toleiantlv guuied. 
niay rt‘niould our lust into a Ide far worthier than we have* seen or than it lias 
entered inio our lie.irts conci'ive."* 

It was in some such spirit as this that educational broadcasting was conceived. 

December, 11)22, the* back-wash of industrial turmoil, so far from having 
abated four years after the .signing of the Armistice, had rather lashed itself 

^ Hr. IV'rcN' Nunn: I.iiitiriion //> data and first pruuiplcs. 
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into a fury, which was to roach its height four years later in the great strike 
of ic)2h: 

Tlie times were perilous, more perilous than our industrial ]:>olitiral or religious 
partisans could possibly realise. And it was into this atmosphere that Broad- 
casting was introduced. 

Of the difficulties that were priinarilv to b(‘ faced, th(‘ obstacles to be over- 
come, the rapid decisions that had to b(‘ madt‘, the appalling responsibilities 
to be shouldered, J need say nothing hen*. Those of you who have read Sir 
John Reith’s book “Bn)ad(‘ast over Britain ’’will already have some idya of the 
task which lav before them. I 

: ^ 



Play PcacVni^s. — Mr. Aubrey dc Selincourt and his colleagues in the studio. 

{Reproduced by permission of tie BJ! ' ) 

I will content mys(‘lf with saying that all th(‘ evidence I (an obtain shows 
that from the outset the British Broadc'asting Company took always the highest 
view of the pot(*ntialities of broadcasting in the widest cultural sense. Thost* 
who were responsible for its development wcTe clearly deteamined that h('r<‘ 
should be no highlv commercialised service*, but that every endeavour should 
be made to secure that the potcntialitkcs of broadcasting should be dt*\'eIop(‘d 
in the .service (jf the comrnunitv' and of the State. 

It was in the month of October, 1923, that the first meeting of tlu* National 
Educatiemal .Advisory ('ommittee, including representati\(\s of hx al education 
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autliorities, directors and secn^tarios of education and various t( a< hers’ organisa- 
tions took ])lace. Public utility, that meeting was told, was to be the 
watchword of the Company. The held of education offered itself as one in 
whic h broadcasting, wisely generned, would ])lay an enormously important 
part. At a second meeting of the luhu'ation Advisory Committee held in 
February 1924, Mr. J. C. Stobart, then His Majesty’s Inspector, was present 
on behalf of the J-^oard of Education in an unolheial c'a])acity, and Sir H. 
Walford I)a\'i(‘s, it is recorded, took a leading part in urging the* institution 
of rv‘gular broadc'ast lessons, and it was dc'cided forthwith tliat all stations of 
thc‘ P> H should arrange' lor a seric's of six talks on music', Shakespeare*, 
liistorw natural history, elementary science' and travel The Station Directors 
wcrc' to discuss programme's with thc'ir local a<lvisorv committees and with 
loe'al direc'tors of e'ducation, and the talks we're t(» be transmitted on successive 
Fridavs In'twee'U j.o and 4.0 pm In May 1924, experimental series e)f 
(‘ducational transmis.sions wctc bc'gun in Glasgow, London and elsewhere. 
Tliese were the beginnings of the present service. 

riu* Managing Director was clearly dedc'rmined that nothing should be left 
to e hanc't* and that thi^ work should not be* handled by those who had no 
educ'ational epialilicatious, and in the* August of i(-)24, Mr. J. ( . Stobart, who, 
from the' e'arhest da\’s oi broade'a^tmg, had himse?ll visualise*d the great 
possibilities of ])roadcasting as a pow(*rliil medium for tlu' dissemination of 
cultural inlluences, was sc'c'emded to the* H.B(\ as Education Dirertejr by 
the then President of the' Hoard of h.dueatioii. A in(»ntli later a regular daily 
transmission to scliools began, and two cxe'ning talks dailw these laltei being 
intende'd for ordinarN listeiuTs at 7 10 j).ni and at <> 4 ^^ H Some of tlu'sc' 
took tlu' form ot a eonnc'cte'd series, othc'rs we-re single* talks inte'nded to stimulate 
intc-re'st. 

At a fourth ine'eling of tlie National .Adx isory t ommitte*(’ foi Education, 
whie'ii tlie H.H C. liad set up. it was rey>orted that tluTe* we'ri' then 220 schools 
known to be rece*i\'ing tlie* talks from the l^ondon Station. A scheme for adult 
education was drawn uj) in consultation with the Adult Education ( e)mniittec 
at the Bejarel of halue'atie)!! and a printed syllabus issueel. In June, 1(^26, it is 
recorded that there' wt'ie' between 2,000 scboe)]s on the register at 

Lonelon. Of these ap|)ro\imately 70 ]H*r cent, wctc eU'inentary schools, if) 
])er ei'iit. were* private' sc}ie)e)ls, ic) per ce*nt were* high scbue)ls and sc'condarx 
se hools, anel four pe'r ee'iit. cc'Utral schoe)ls. By this time an cflicient seivice 
was in be'ing. Many scliools were' se'ueiing in writte'U e'omyiositiems eir aiiswcis 
to j)re)bl(*ms re'gularly, and terminal examinations hael be’en instituted with 
excellent results. 

In ()cte»be'r. ie)2(). tlie Managing Directeir had oe'casion to address a ceinference 
of eelne'atiem authorities in (^dasgow. In the e'our.se eif Ids address he maintained 
that the pe'riod e>f the' ele\ e'loyiment eif hreiadexisting e'oincidc'el with a critical 
time in tlie history eif eelucatiem. *■ This generatiem,” lu'said, “ and that which 
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follow^ is faa‘(l with tlie urgent task of creating an educated democracy on a 
scale and to a degree never hetore attempted. I'lie three main t'diicational 
spheres in wliich broadcasting ca)uld operate, lie pointed out, were tlie .schools, 
the ad(»l('seents and the adults. He referred to some of tht‘ difficulties and 
said that those which arose from finance had l)een met in tlie past to some 
extent by the “ enterprise and keenness of teachers.” ” The technical 
difftciilti(‘s,” he explained, ‘‘can be dealt with to some extent (at least assist- 
ance could be given) by the B.B.C.” At a later stage 1 shall discuss how soitk^ 
of the.s(‘ tet'lmical difhcailties were met. 



A class Jistoning to Sir Walfonl Davies’s music lesson Note the bhu kbo.ml uot(‘^, 
the “ follow up ” ])ainphlets and the battery eliimuator at tlu‘ back nl the set 

[Rcp>yodu( rd Ov •>! Uv' 


One of the verv real difficulties with which* tlu' r>,h).('. v/as conlrontc'd alniut 
this tim(‘ took the shape of an extraordinarih' strong misconci'ptioii on tiu' 
})art of teacliers tliat wireless h'ssons could su])])lant tlu'in. hortunati'b' 
tlu' majority realised that nothing could be a snbstituti' for tlj(‘ jMTsonal 
element in teaching, and that so far from being in any way antagonistic to 
the teachers’ int^*rc‘sts, tin, wireless lessons wmild provi' of grt‘at .su])})lem(’ntary 
value, not only to the pupil by stimulating imagination, but also by suggesf ing 
fvc'sh ideas to th(‘ teacluTs tlunnselves. Ihe issue of aids to study ])amph\et'^. 
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in whit'll n ites and suggestions wen* madt* lor jirejiaring and following u])* 
the lesson, did much to show^ the teachers that without thi'ir Ik*]]) and co- 
operation the lessons wen* loredoonied to tailure. 

Another difficulty arose from a ctTtain hostilit\' on tla* jiart of soint* who 

didn t want to In* edut ati'd I hat was always a difficulty Could !{du<'ation 
hav(^ been called another naint*. could tht* intrinsit* ^'alues of matCa Inoadcast 
have* been adjusted to every intellectual jialatt* in jirojier ]’)ro]>oj 1 urns, the 
difficulty might have* been olnialed But this was impossible, hoitunately 
the responsibility was not entirely with the P> P> (\ 

At the conclusion of tin* address to which I have been referring I find this 
jiaragraph. “ The responsibility in short falls colk*ctively on tliosc* charged 
wath the task of jiublic educati(»n. The ILibC is primarily charged with the 
(leveloj)ment of broadcasting as a new medium of c>xpression. it is onh^ 
incidentally and of its own free will conceined witli education. Its ability 
to help depends ultimately on tlu* ext(*nt to w'hi('h those interested in ('ducation 
will call upon it and on their willingness to cn'atc* and e\j>ress a ]>ubli(' dianand 
for the best and an a])j)i*eciation of tin* best.” That those coiu'crned with 
(‘dueation did call ujion it and did demand the* best, we shall presently set*. In 
tin* nu'anw'hih* tin* H. H C was not going to Iowct its ow n view’ of its j)ot<'ntialitics 
for diss(‘niinating far-reaching ('ultural influences Moreover, they knew what 
the\' wm' about, 'riiey had put their hands to the {dough and there was no 
looking bac'k 'rhus Sir John R<‘ith in ” Ikoadcast over Britain ” ; ” I tliink 
It w’ill 1h* admitted by all that to hav(‘ ex{)loit<‘d so great a scientilu' invention 
ft)i the ])ur})ose and ])ursuit of (‘iitertainment alone would have been a ])rostitu- 
tion of its {lowers and an insult to tin* character and intelligence of the* {)eo})le. 
To luna* left une.\]dor(*d the innumerable ]>aths along w’hich might pass 
influences other than those normally associated with entertainment would 
hav(‘ stam])ed as sorry fellow’s those to w'hose can' the administratiem of the 
invi'iition had bei'ii committed ” These w’ctc* the considerations which 
goNerned the policy under which educational broadcasting develo])ed. 

Hard u|>on the lu‘(*ls of a growing realisation that educational broadcasting 
would b(‘come a thing of great monumt in tin* educational world came a proposal 
ha the establishment of a joint committee of the British Institute of Adult 
Education and the B.B.C'. Such a ('ommittei* w'as s(*t uj) and met for the first 
time in Oi'tober, under the Chairmanshij) of Sir Henry Iladow, Vice- 

f hancellor of Sheffield University. 

The rejiort of this ('ommittee, sign<‘d on tlie I5lh March, i <)2S, is obtamablc 
under tlu* title of ” New’ Ventures in Broadcasting.” I nei'd not, therefore,, 
ask you to consider it in detail now*. In order that this jxirt of my survey 
uiay not a{)})ear incoin])Iete, how'cver, I w’ould like to draw^ your attention to 
^'ertain parts of tlu* n'jmrt wdiich are {)articularly relevant to mv Iheme ami 
which show^ how^ well justified Mr. Reith (as hew’asatthat time) was in the 
expression of ojnnion 1 have quoted to yon. ” Broadcast education,” the 
^^q>ort tells us, “can apf)eal to those particular interests wiiich mark off 
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sections of the public into particular groupings as well as appealing to the more 
general, more diffused interests.” The following extract from a memorandum 
from the Workers ICducational Association, which appears in the report, is, 
J think, illuminating. ” Whilst the B.B.C. is probably under tin* obligation,” 
it reads, ” to provide for the net^ds recreational and educational of listeners as 
individual licence holders, it should not be forgotten that the experience of 
the voluntary educational bodies is that a large ])r()p()rtion of students get 
their inspirations for study from religious or politico economic associations, 
and desirt' education for the* value it lias in those comuH'tiikis.” I'he 
memorandum goes on to deal with the (piestion of how imu'h weight ( an l)e 
given to this in broadcasting, and adds that the expression ol thesy opinions 
d(K‘s not carry with it a suggestion that subjects bioach'ast should \n\ distoit(‘d 
to suit particular interests, ” Init rather that tliey should hr treated ^is having 
r(‘lation to realities whi('li various ('ombinations ol ])(‘o])le an- s<'('king to lace 
and to understand 

Here is what Prote^M)r Xoi'l Baker, ( assi ‘1 Prol(‘ssor < »1 International l^t'lations 

at tlu' Univ(‘rsitv ol T.ondon says in ” N(‘\v Wmturo 1 Ih' instrument ol 

liroadcasting is one that is jx'cuiiaiiy habh' to ])rostitntion to tlu' purpost'^^ of 
political or national prop.igaiida 1 1 ma\' be suggest('d. tlua (dore, that it should 
be part of tin* con^('ious ])ohcy ol the B B.(' to endeavour to (‘stablish standards 
of thought on int('rnational subj('cts that will make sucli prostitution ot broad- 
casting an offiuK'e which th(’ ])ublic opinion (»f no ('oiintr\ w ill tol(‘rat(‘ " 1 will 

not weary y(ni with dt'tails of th(' conclusions whit'li tlu' i('])ort ^ets tortli. In 
bri('f it shovv'ed that the* provision ol naTeation and (‘Ulei lainment has ])(‘(m 
and still is one (jf the main liiiK'tions ot th(‘ bi oade.isting s(‘r\'ic(‘, but that it is 
impossible to draw a hard and fast line betw(‘(‘n the two C)])im<»ns bas('d upon 
the large* ([iiaiuitv of evidence which liad been (\di(*d arc* givc'ii on the place* 
of broadcasting in adult education and on the* need for the* lonnatioii ol dis- 
cussion group-^ in \'iew' of an ” iin])r('ssivc and growing demand that broad- 
casting should provide also la('ihtic‘s lor more spc‘(‘ialised adult c'ducatioii. 

The fact that tin* value ol broadcast (‘ducation is ol a sup])lc‘iiu“ntary natiiic 
is the key note of this and (*\a*rv othcT rc‘j>ort that has be(‘n issuc'd. 

It will be understood that although the terms of relerenee ol this Joint 
Committee wa‘re ('omprelu'iisivt*. its chic*! work was the* invcxsligation of the 
relation between thc^ B.B.C. and the voluntary bodies c‘ngaged in the work of 
adult education School broadcasting, as such, was not witliin the* scope of 
its en([uiry, alth(_)Ugh ihr desirability ol .s»*tting n[’) a central ('oinu il tor eon- 
trolling this part of the work is referred to in tlu* report. 

I have sought to give vou .some id(*a c)t tlie efiorts that were made* by the 
at this e.irh' stage to learn the \'iews ol adult i*clLuation organisations 
with regard to ediu'atioiial broadcasting, and to sht>w you bow a balanei* 
was kept between the demand for (*ntc‘rtainiiK'iit and tlie growing deinand 
for sj)ecialised talks. Jt mu.st not be .supposed that in the meanw^hih* the 

” New Vevivres in Broadc i.'tni^. 
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([iiustioii of broadcast lessons for schools was beinj.;; iU'|L(lect(‘(l— far from it. 
As wi‘ ha\a‘ seen, under the direction of Mr Stobart regular transmissions to 
schools were organised and, early in igjj, m fact soon after the Company 
became a Corporation, an experiment was undertaken in the county of Ki'iit 
with a \'i(‘W to doing in sonu' uK'asure for sehool broadcasting what tlu* Ibitidi 
Institute of Adult ICdiication and ]-^> ]> C joint ('oinmittee's deliberations 
had done* tor tlu' adult ->ide A rc'jiort on this experiment which occupied 
tlu‘ course^ ot a ycxir, was signecl in May, two months alter th(‘ issiu' of 

“New' Ventun's.” This ri'poit, too, is a\ailabU', l>ut hi're again \\v must 
consider btii'lly tlu‘ com'lusions arrivcal at before* ])ro('(‘eding to a (loser 
consideration of tlu* pi(*s(*nt position. 

d'lu' Kent l\(.*port, as wa* have* conu* to ('all the sp(*( ial iiuc'^tigation ('arried 
out in the County of K(*nt during the \ <.*ar was tlu* result of a “ glowing 

feeling that sonu* (‘\teinal in\ (*stigation of the la 1> (' “s pi )tentialiti(‘s in n‘S])ect 
of schools wMs (*\tr(.*mel\* d(*sirable Kc*nt w’as conxa'uient g(‘ographically, 
and the Kcmt Kducation (.'oinmittcH* olfenul (‘\erv facilit\' and (‘lU'ouragement. 
Tlu* Unitc'd Kingdom Carnegie rrust pro\ ided a sum of /Jjoo to help to defray 
the exj-ieuses of tlu* eiuphry, and /jr,ooo was obtained through private gimerosity. 
The scope ot the en([uiry covaTed (‘lenumtaiy scliools, and during the course 
of the experiment thrc'e contc'rences wen* ludd and w’en* atttaided by n^presenta- 
tives of teachers, re})res(‘ntatiN'es of the Kt'ut education ('ommittee, of the 
and by H.M. lns])(‘ctors tor the area, ft was {)art of the B.H.t'.’s 
intention in inaugurating this experiment in Kent to diTidc* how' sonu' of the 
ditticulties wdiich had already been recognised and classified, might bt* o\ ercome. 

The technical dilficultiesat first w'ere prominent. It was recognised particularly 
that the experiment could not b(‘ successlul if any strain w^as imposed upon 
the children. This meant that good recepti(»n -that is to say, reception wdiich 
enabled the children to hear (‘Viay word of the le.sson without strain or undue 
effort, was an essential. A service of advisory (*ngineeis (about whom J shall 
say more at a later stage) wxis provided, and (wery effort was made to secure 
that tlu‘ conclusions to tu* diawai from the experiment should in no w'ay be 
prejudiced by imperfect reception. J think the technical dilhcultic's deser\ e a 
section to themselves, and 1 shall not dwell upon them luTe. 

Tlu‘ report draw’s attention to the fact that Mr. Stobart ’s kuow^ledge of 
elementary schools had led him to teel strongly “ that the elementary school 
curriculum could be enriched by sup{)lementar\ h'ssoiis.’’* Contact w'ith 
fresh piTsonalities, n‘cords bv eye w'itnesse> of events described in the t(‘xt- 
books which the children used, a fresh voice, and a change from descriptive 
methods to winch they had been accustomed, ('ould not but ^tiInulate the 
minds and broaden the outlook of the pupils Then* would be, of course, an 
effect upon the teachers too. Such talks could not but bring the teacher 

See Educational Bfoadcastin<^- -a report of an experimenf in the County of Kent, 

* See Kent Report. 
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IK'W ideas and new methods of introduein^i^ old ideas. The Report 

amply bore out th(‘ fetdinf^ that in the supplementary value' of the i)roadea.st 
lessons lay their strongest claim, and the choice of .suhje'cts for broadcast 
puri)()ses was govi'rned by these considerations, the crite'rion of selection beinj^; 
the (‘xtent to which the various subjects cf)uld be so treated as to .stimulate 
a desire for furtlu'r knowledge* and an enthusiasm for a elo>,t'r conside'ration 
^)f subjects to which the* children were alre'ady recei\ ing an introelu(‘tie)n. 
Such subjects, as the* Kent Re])ort records, wen* ge'ography. when* a trave'lk'r, 
such as Mt. (.'lihord C'ollinson, ('ould rt'latt' his actual ('\])enenc(‘s m Ibre'iga 
countri('s; nature study, whe'n* the spe'cialist’s knowk'dge’ is ot iirst importance, 
history, because this is a li(‘ld in which the speedalist ('an sup})l\' a l^r->t hand 
and vivid ba('kgroiind. and so on. \ 



Sii \\,iIlonl j>a\i(‘s i)r{).i(l( 

I A’f j'f/ h ' i;ii s /; /; 


It wa^ foiind that " there* was a rc'.d and ])(‘rsistent (k'lnand Iroin teaelu*!'^ 
lor <'our'^f‘s ol win'ic'^N lessons in subjects associated witli the* ordmaiA' suhje'ct^ 
o( the curi'K'uki.” * “ Jn tlie oj)inion ol the tc'achers,” says tlu* Kepoit, “ the 

broadcast ](‘-;sons {a) imparted a knowk'dge of facts. (J>) .stimulate'd int(‘re‘st 
in wa\N wliich could he dehnitely obser\'ed, (c) created impre'ssions as durable 


Kent t 
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as those produced by their ordinary hssons, (d) did not encourage inattention. 
{e) were particularly stimulating to clever children, (/) supplied views and 
information which the teachers themselves could not have supplied, gave them 

fresh ideas for lessons, {h) interested some parents in the work that their children 
did in school” The Kent Report also tells us that the lecturer should be an 
expert, possessing some of the (Qualities ol a teacher, and having some knowledge 
of the conditions pn^vailing in the schools of the type to which he is lecturing - 
that there is much to be doiu* to ensure better co-operation between lecturiT, 
teacluT and pupil, tiuit the teacher wlv) takes charge of the broadcast lesson 
should not be out of sympathy with educational broadcasting, and that it is 
essential that efficient arrangements should be made lor the upkeep of receiving 
a[)[)aratus I am ])assing somewhat briiffly over this important report becausi* 
it i^ now ovei- a year old. 1 do not think that on this account its conclusions 
Avc m any sense out of date, but we hav<‘ learnt imicli in the meanwliile, and 
it i'- with this that I would rather occupy your attention. 

In January, K)^;, the IIB.C. had undergone a change in constitution aiul 
.status, and from being a limited Company it was reconstituted, following 
till' recomnu'udations ot th(‘ ('rawfoid ('ommission, as a ('or])oration by Royal 
Charier, d he P>oard of Din^iors gave ])lace to a Board of (iovernors with th(‘ 
hairl of Clarendon rit its head, and the Managing Director b(‘('ame Director- 
(u'neral. <.'(mtrary to the fears expressed by many, neither the policy nor 
tho }>rogramm(\'. a})p(‘arcd to differ materially. haUicational Broadcasting 
bi'came increasingly ])opuLir. 

I)y thi'. time the number of .^('liools on the register had (‘normou^ly increaM'd, 
,iiid » ontaet had been made Ixffween the P>.BC and edneation anthoritii's 
and ^ellO(JK all over the eoiintr\' ('onfei'enee^ and demonstrations had !»e('n 
gi\cn in j.ondiin, Oxtord, li\’er{)ool Kent, Bournemouth, Siiefheld, in Seoiiand 
and 111 \\ai<‘->, anti 1 )\ now tin* time was appioaching when the B B.C. i<‘lt 
that It was l^eeouiing dtwirable to std up eoiiiKals to take t'liargt' of this ^idt' 
ol tin- Tilt' rt'port ol Sir Ht'niv HadowT joint ('omniittt't' oi tho 

British Institute ol A<lult balneation and tlu' JIB (' had suggc'stt'd the esttib- 
lisiinu'iit not onl\’ of a eiMitral t'ouncil for broadcast adult (‘diication, but alo 
one to takt' (diarge ol Ihoadcasling to Schools, and tlu' Kent Re[)oit latilied 
this suggestion. 

Aceordinglv, in jim<', tin* National Advisoi'y (Tmmittee to wlii< h 

th(‘ B P>.C had looked for assistance in the development of school broadcasting 
dt'cided to resign in a body so as to facilitate the .setting up of the suggested 
council. .Vn Interim ('ommittcc was a])pointed consisting of n'pn'sontatis <'s 
of (‘dueatioiial organisations, including the Board of h'ducation, and of ceTtain 
nominated members, with the object ol making recommendations a.'^ to the 
constitution of the ])i'op()sed council. 
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The Council has now been set up and is known as the National Central 
Council for School Broadcasting. It comprises twenty representatives of 
well-known and themselves representative educational bodies, and fifteen 
members nominated on account of their s])ecial qualifications for work on the 
Council. It was fortunate in persuading the Rt. Hon. H. A. L. Fisher, sometime 
President of the Board of Education, to act as its chairman. 

Subject to the overriding power of the in regard to the terms of its 

Charter, the censorship of matter broadcast, questions of copyright, matters 
of broadcast technique and management, and finance, the Council has wid(^ 
powers. j 

Meanwhile a Council for broadcast adult education liad also beera set uj), 
and its powers were nf)t dissimilar to those of tlie Schools Council. \ 

This brings me in m\' survey more or k‘ss up to date, and I am now in a 
position to say something about the claims which can b(‘ made and thd limita- 
tions which are recognised in respect of educational broadcasting io-day. 
So far I have been concerned very largely with history, and for the moment 
I am not going to leave this comparatively safe ground for the uncharted 
seas of conjecture. I am not at the momcmt concerned with my own views, 
and therefore in outlining the claims and limitations of educational broadcasting 
I cannot de better than quote them as they were e.\])ressed by Mr. Stobart 
to the Imperial Conference in June, 1927. 

®(i). “ Wireless can bring the pupils t)i the remotest schools within leach ot 
the influence of experts and scholars ot the highest standing. 

(2) . It can virtually add to the stall of a school by providing ci fresh outlook 
and fresh A oices. The etlect of this upon the composition in the widening of 
vocabulary is very clearly marked. 

(3) . It can overcome the isolation of a school by enabling it to partici])ate 
in such events as .\rmistice Day Celebrations in J^ondon, Kvensoiig trom West- 
minster Abbey, Empire Day, etc. 

(4) . It can be used in the evening as a medium of high(‘r education, and a 
means of encouraging ex-pupils to pursue their studies. 

(5) . The exercise of concentrated listening to a continuous train of thought 
clearly spoken in good English is valuable mental discipline. 

(6) . The almost unlimited resources of broadcasting enable tlie J^>.B.C. to 
provide some things which no school, however wealth}* and well stall t‘d, could 
possibly provide, e.g., orchestral concerts, acting of Shakespeare b}' trained 
actors, travel talks by the actual explorers, tTc. 

On the other hand 

(1) . Wireless cannot replace the living teacher. Indeed, it only attains its 
full effect when the teacher is able to co-operate by listening himself, correcting 
pupils’ notes, clearing up points of difficulty and revising the wireless lesson 
to ensure that the points have gone home. For this purpose the B.B.C. issues 
printed pamphlets containing blackboard notes, maps, diagrams, etc. 

(2) . The wireless lesson must always partake of the nature of a lecture. The 
B.B.C. does not claim that the lecture method can play anything but a sub- 

• Educational Broadcasting. A survey submitted by the British Broadcasting CorjKiratioii 
at the Imperial Conference on Education, June, 192 7- 
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ordinate part in primary or juvenile education. For this reason the wireless 
lesson is placed m^ar the end of the day’s work, when it will be found to offer 
a stimulus and a change. 

(3). There is some loss of personality through invisibility, but a great deal of 
personality can be conveyed by the living voice properly transmitted. Imperfect 
tninsmission is a fatal obstacle, and the B.l^.C. has no desire to have classes 
listening on imperfect apparatus. It is the universal experience that where speech 
IS transmitted, with its full quality, the interest of the class is well maintained. 



~ licpetez apres nioi ”. M. Stephan at the inicroj)hone. 1 he announcer 
on tlic left of the picture is repeating the phases sotto voce to signily the time 
required lor tlie children to repeat 

{Reproduced hv periuissiov ol the liJiA .) 

(4) . From the nature of things it is impossible for llie 13.B.C. to meet the 
needs of tlu‘ time-tables and curricula ol all schools. The areas they covei are 
tar too great. They liave to aim at a curriculum whicli will illuminate or consoli- 
date the ordinarv' work of the average school. In languages, 1 01 example, the 
wireless lesson can hardly teach the whole thing from A to Z in the time a\ ailable. 
It can giv'^e tlu' voice and accent of a brenchmaii as an aid to oidinary classroom 
tuition. 

(5) . It is only within limits that wireless can provide for expreission on the 
part of the impil. The JkB.C. invites teachers to send up samples of work, which 
are marked and returned. Praise at the microphone is found a valuable stimulus 
m many schools, but where teachers object to such honourable mention, they 
are in uq way bound to submit specimens or to enter for examinations. 
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There have been and there still are difficulties to bc‘ faced, riiere are still, 
I am sorry to say, many people who really think that educational broadcasting; 
can succeed without the teacher, that a loudspeaker can be introduced into the* 
(‘lassroom and that the children can profit by lessons so heard. feel suri^ 
that this cannf)t come to pass. The whole (‘ssence of the lessons lies in tlu ir 
supplementary character. Without follow-u]) work, without carcdiil ])reparation 
and careful supervision, the talks would have little value, 'fhere liave been 
difficulties, too, on account of time-tables and there have been cases, as tlu‘ 
Kent Report relates, in which H.M. Inspectors have had reason i<j complain 
that too many broadcast lessons have been taken. It has b(‘en important 
to persuade teachers to realise that the intellectual fare provided ^las been 
intended to be taken, to use Mr. Stobart's metaphor, on an it la carA and not 
on a table d'hdie basis. \ 

This brings me to the important consideration of technical ])r<)bl(\ms int(^ 
which 1 do not propose to go too deeply, though J shall try to show you how 
the when it was r(‘cognised that this was an important ])art of the 

whole, .sought to give all the assistance that it could. Even in thi‘ i‘aiiiest 
days of de\'elopment it was realised that many technical difficulties would 
have to be overcome before the claims of educational broadcasting could 
finally be established, (iood reception, always to be desired, w<uild be, as 1 
have said, a sine qna non when the attention of a class of children was to b(^ 
focussed on the loud speaker for twenty minutes or for half-an-hour at a tirm*. 
The B.H.C. realised this and resolved that although it could not lift both ends 
of the stick, the transmitting and the listening end, yet it would give ]>ractical 
proof of its anxiety to make its service of educational transmissions of maximum 
value, by investigating the technical difficulties at the li.stening end, and by 
giving such advice and assistance as it could. 

In the autumn of 192b an “ education engineer ” was appointed. His duties 
were threefold : - (i) to raise the standard oi reception in schools by giving 
advice and by making suggestions about how existing sets could be improved, 
or about how a set could be constructed on the right lines, (2) to answer teachers’ 
inquiries about the claims of educational broadcasting, and (3) to collect 
and pass on to the sections of the Education Department concerned such 
information as could be obtained about the conditions which prevailed in 
schools and al)out the suggestions, criticisms, and difficulties which the teachers 
voiced. 

That was two and a half years ago, and since that time the staff of education 
(‘Hgineers, all having, in greater or lesser degree, the qualifications for duties 
to which I have referred, has been increased to fourteen, and it has become 
necessary to build up a small organisation to render their work of maximum 
value. 

With the growth of this section and an amazing increase in the requests 
for assistance, the scope of this side of the work increased. It is not perhapJ" 
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for me to say that this fH‘sh indication of the R.R.C . s determination to help 
to make broadcasting a significant factor in the service of education, was 
tremendously appreciated hy the schools. Nevertheless it is a fact, and when 
it became known that tjie B.B.C was willing to place the services of fourteen 
men, selected as fai as possible for their combined knowledge of receiving 
apparatus, and the conditions which prevail in schools, at the disposal of 
educational bodies without cost to the schools, the demand for personal visits 
became enormous. The number of schools visited by request in 1928 alone was 
2,276, at an average rate per week of 43.7, and in October of that year no less 
than 313 schools were visited (an average of 78 per week). What could be 
done by ])ersonal visits was supplemented by the issue of specifications for 
one, two, three and four-valve sets suitable for use in schools and by adult 
education organisations. Ihese specifications, wdiich have recently been 
revised and brought up to date, were and are made available free of charge 
to all who are concerned with the work. Assistance is given also through the 
post, and the work of dealing with the questions raised in this way occupies 
the time of a small staff at Head Office who are also concerned with the arrange- 
ment of tlu' demonstrations to which 1 have referred, and of which there have 
]>een 1 17 up to the end of last year. 

In the early days, of course, the technical problem assumed greater pro- 
])ortions tlian it dot\s to-day. Many peo])le liad spent large sums on apparatus 
which was unreliable, and it was by no means uncommon to find children 
list(‘ning to broadcast le.ssons under incredibly bad conditions. In some cases 
a sort of fyos^ hoc er^o propter hoc confusion resultc'd in schools giving u]) the 
lessons as valuele.ss, wl)ilst in others, although the failure was rightly attributed 
to poor reci'ptioii, it was not realised that a very much higher standard was 
obtainable. To demonstrate this standard b(‘came an important part of the 
duty of Education Engineers.” 

'i'hough this work is strictly confined to the education side of the service, 
it occupies the full time of the fourteen men to whom I hav<' referred. The 
assistance is not confined to .schools, of course, but is given also to adult organisa- 
tions, though not to individual listeners. 

Earlier in my paper I made reference to the earlu'st subjects whicli were 
chosen as being peculiarly ada])table as media through which a supplementary 
stimulus could be given to the pupils’ imagination. 1 need not tell you about 
the courses which have been developed from these early ideas. The B.B.C. 
issues a programme and syllabus for both broadcasts to schools, and talks and 
lectures for adults- which can be obtained from the B.B.C. 

1 shall not liave tinu* to talk about Educational broadcasting in other 
countries. Mo.st continental stations,” says ‘New Ventures,’ ” arrange 
talks of a ])ractical or of an educational kind in the day time.” The talks 
usually last for about half-an-hour, and except in America, they are not of 
die same type as the .short talks arranged by the B.B.C. ” New Ventures 
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tells us that by far the most important attempts outside Great Britain to utilise 
wireless in the service of education have been made in Berlin by the organisation 
known as the Deutsche Welle. 

J have endeavoured — without, I hope, making my paper too long — to give 
you a brief survey of recent developments in educational broadcasting. 

I hope you will forgive me for having dwelt so much on the expressed views 
< tf other people — and for having quoted so freely ; but the essence of a survey, 
as I understand it — is to put forward in palatable form, the bare facts of the 
matter. 

Now «what of the future ? 

To conjecture about the future of educational broadcasting is something 
which I feel neither able nor qualified to do. To attempt to read ihe signs 
of the times — especially as they are writ as large just now as at any\time in 
history —and to suggest how broadcasting seems to lend itself to the ^service 
of education in a comparatively unexplored field is something I shall try to do 

In attending educational conferences one is struck by the amazing similarity 
bctwt'cn the high ideals which characterise the vast majority of presidential 
and other addresses one hears — and at the amazing support which — at the 
time - is always givc'ii to one Id(‘al in particular. 

1 almost wi.sh I wt‘re a teacher so that I could, as .Sir John Adams does — 
disarm criticism by reminding you that when Scott seeks an excuse for the 
errors of Reuben Butler lie says “ for the man was mortal and had been a 
schoolmaster.” Fortunately, however, one can often pass on things to others 
which one may not oneself be credited with understanding. 

A story is told of a parrot whose owner sought to teach it to talk. “ Lieba 
Laura ” he said to the bird each day as he sat before its cage, trying, contrary 
to all the best theories of heuristic methods to make it acquire sennething by 
vain repetition. The parrot was adamant. Its apperception masses wvre 
distinctly thin . Its owmer, who had neither the patience nor the persistence of a 
Nunn, nor a Monte.ssori, gave it a week. At the end of that time he wrung its 
neck and threw it, possibly, as a horrible example, amongst its cousins in the 
hen pen. Early next morning remorse shook him, and hastily dressing, he 
went (JUt determined to atone in some degree for his hastiness by giving the 
bird a proper funeral. But the parrot was not dead, though six of his prize 
pullets were, and clinging triumphantly to the neck of the seventh was his 
parrot all cock-adioop, shrieking cacophonously into the unfortunate chicken’s 
ear ” say Lieba Laura, then, say Lieba Laura.” 

That is my apologia. 

The ideal which is the keynote of so many speeches and addresses on education 
takes the shape of the aphori.sm Individuality is the ideal of life.” 

In the past five years 1 have not heard a good speech nor read a sound book 
about education which did not either assume the truth of this statement, or 
seek to describe and elaborate methods of teaching to the end that individuality 
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might have scope to develop — as develop it does — in an atmosphere where 
there is an abundance of common interests and varied experiences. 

It is an aphorism the truth of winch is being impressed upon this gencTation 
as vigorously as is the poignancy of the unemployment problem. 

Those who awake early in life to a fear that they are in danger of being 
intellectually equipped with bows and arrows to tight in a wenid where their 
elders and betters use powder and .shot, dimly recognise that individuality 
is their heritage, and they seek it — or the atmosphere in which it deve^lops — 
within the confines of th(Mr environment. 

One does not havt* to bt* a student of the art of t'ducation to belie\e tliat 
Education must aim at the cultivation of individuality. It is a thought which 
j)ervades. 

All our literature is full of it. Testallozzi gave* it to the World — Froebel 
])hilosophi/a‘d about it and dt‘veloped it, Herbert wove a Psychology round it ; 
Monte.ssori is full of it. W'illiam James nev(‘r allows « me to forget it. Sanderson 
of Oundle applied the principles which underlie it as, in a lesser degree, Thring 
(jf I'ppingham did before him. h2very p.sychologist, philosopher and school- 
master writes and sp(‘aks of it. Only thos(‘ whom Profes.sor Laurie brands as 
“ Teachers by the (irace oi (iod ” fail to see it. 

There are some things in life so overwhelmingly convincingly right that one 
d(jes not question them. This is one of them— this idea that the real aim of 
education is the cultivation of character and the preparation of man’s environ- 
ment, to the end that his individuality may have complete freedom to develop. 

It seems unthinkable that any other lesser considerations should govern 
our sy.stems of education. Hut they do. They have to. 

Those charged with the task of administering public education are faced 
with a grim task- -about half a million children pass out of our elementary 
schools annually. They have to be intellectually equipped to live and move and 
have their being in a certain environment, the nature of which can often 
be anticipated. It’s all very well to talk of giving their individuality 
opportunities of developing— it's of precious little use to them without the^ 
three R’s. They have to earn their bread and butter in a world where 
individuality isn’t at a premium. 

The problem is one which has been recognised and faced. Great efforts have 
been made so to adjust the values of subjects taught at various stages of 
development that neither the knowledge which the child acquires nor the 
experiences from which his power to form judgments is obtained should be 
ineffective in making him a useful member of society. 

What is known as the problem of post-primary education oft'ers the greatest 
difficulty. The Haldane Report (The Next Step in National Education) con- 
ffimed the growing feeling that from the age of eleven onwards all ncwmal 
children needed ‘‘ schools of a new type adapted to their varying needs and 
capacities.” The report tells us that “This problem of liberalising the 
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•curriculum and of bringing it into closer relation with the realities of thc^ 
world and the interests of the puj>il, will beccmie ever more urgent as secondary 
education extends and includes a larger proportion of the adolescent population 
within its range.” 

Fortunately broadcasting is not fac(‘d with the saint* task. 1 1 is not concerned 
with the task of Public luliication and it is therefore all the more free to fullil] 
this long felt w^ant. 

1'he Report s[)eaks of bringing tlie curriculuin into clos(*r relation with tin* 
realities of tin* world. 

Surely this is just what the broadcast lessons are designed to dof' 

The supplementary courses arranged in connection with the ieaching of 
History and (Geography are typical example's. It we)uld be hard to imagine 
anything better calculated to make a realistic appeal to the iniagi nation than 
one of Mr. Clifford ('ollinson's travel talks coming on to]> ol a sob(*r study of tlu* 
geography of the places he describes. 

Dr. Nunn in ” hlducation : its data and tir-^t ]>rinciplt‘s ” reminds us that 

a normal child's a])petite is as varied as it i^ s’igorous, aiu.l that it can rareh 
resist the temptation to emulate* aneither’s exploits, so that it is ne)t often 
difiicult te) make him take* his intellectual meals ])rovide'(l that the fare is ])roperU 
chosen and attractively set out.” 

Broadcasting })re)\'ides a medium through which the* e'hild e an (ome* in real 
•contact at first hand with just suedi (‘xploit^ As for choosing and settinj^ 
out the* meal attrac'tively, I can onl\ tt'll you that to watch a class of e'hildre'ii 
listening to Miss Rhoda Povse*!' elescribing a ('oniitrx’ fair in the* mieldle* ages is a 
sight that eloes one gooil. 

” Data and hrst jn'inciples ” als(» tells iis that individuality only develops in a 
social atmos])here’ where it can fmel ceunmon inte'rv*sts and common activities. 

Broaelcasting can help to create that atmospheie. 

The Armistice* Day (\*remony ; the Broadcast from the* M(*nin (iate ; events 
of great national signifuamce* - tlu'se are* of the* essence of commeai interests ^ 
it is tlirough sucii things that we* le*aru to unite in a common bond -wc and 
e)ur childre*n. This way lie the means e>f inculcating ideals. Art and 
literature*, " writes William Chandler Bagle'y in ” The lulucative Process,” 
” poe*trv, the drama anel fiction, music and religion, are the great media fe^' 
the* transmission eif id(*als and as such fulhl an e'diicativc* function far more 
funelamental than our didactic ])edagogy has e‘ver realised.” 

I am not making a play ein the we)rd transmission but none* of th(*se thing** 
— neithe*r poetrv, elrama, music, religiem nerr hedion, are e mitted from the* 
programmes. 

It is unfortunate that since the connotation e)f certain terms brings a sort of 
standarelised denotation in its wake, we* cannot change them altogether. 
Edue'atiem for itistance. I'Or many eif us it has come to dene^te an uncongenial 
atmosphere in which textbooks, time-tables and examinations predeuninatc 
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just as the term religion still, alas, conjures up for many an atmosphere redolent 
only of churches, prayer books and controversy. 

Ihose who have studied tlie principles of Montessori as applied to children, 
or the Dalton plan as applied at a later .stage in life, have found 
that this tendency t(» put education into a separate, definite, uncongenial 
category has been a great obstacle, just as our n^al religious refornuTs rank 
as their greatest (‘iiemies those whost‘ religion is brought out on the Sabbath 
to be burnished up for the (^dification ot their neighbours. 

broadcasting does not lay the em|)lia.sis on the formal values of its subject 
matter Tliere is an a])peal to the imagination. \\V should take the child 
seriously, says Dr. Nunn, as he tak(‘s himself, as ])oet, or dramatist, eiigiiu er, 
snr\*eyor, <'h(;mist, astronomer or sailor, and should lu'l]) him to explore* as 
fully as he (‘raves, those c'oncn'te modt.‘s of self-a.s.sertion. His studies 

sluaild be so shaped as to h(‘lp him to be in imagination and in anticipation 
a sharer in tiiose phases of human (*ilort which have most significance for 
<'ivih'>ation as a whole. His liistorv and geography should look largcdv towards 
politic ^ in tlie \vid(*r sense, and economics His scic'iice .should make him a 
tellow worker with men like Pasteur ; his niathemati(‘s should leach him the 
value uf abstrac't thought in relation to the practical affairs of lifi*, ior teaching 
giv('n in the spirit thus indicated mak<'s as din^'t an ap])(\al to tlu* pla\' motive 
ill tlie .edoloMH'iit as tlic invitation to mak(‘ believt* dot's to tlu* child.”* 

( suggest that along vuch lint's as the.se broadcasting can do a tremendous 
amount to bring childrt'U, through the ordinarv subjt'cts ol tht'ir curriculum, 
and v\ithout inlertenng with tht'ir xauMtional studies, into tout'll with tht 
i-'afitit'" ot lile 

The rectoi of a parish in Llandudno, in the courst* of an addrt's.s delivered at 
Latter to membt'rs t)t tin' National rnion of 1'eat'liers ('onferenct*. remarked 
that .dl tin* history lit* could remember was William i(;hb. lit* would not 
ha\e minded so mueh. he told us, it oulv they had told him \chy he should 
o nii'inber William io()() Hut that wa> iu tlu' days wlu'u, as Sir John Adams 
put*^ in ortit'T* t«) t(‘aeh John Latin one had to know Latin, hut not neet'ssarilv 
John 

V» i '.er ] iiave unlilushingly torn Irom their eontexts somt' of the uttt'ranct's 
of out eduCiitional p.syehologist.s with who.se writings you are no doubt very 
nuii'h more familiar than am L Hut you will agree that this is a field in wiiich 
hioiukaisting has an important part to })lay ' And e\eu if some ol the 
aphorisms t have ttuott'd Nvere not meant to stand on their own feet, do thc\' 
not take on a new .significance with the potentialities of broadcasting as a 
hat'kgiound ? 

I he method of illustrating my point is, 1 ho[)(', at all events, prelerabL to 
voi( ing metaphors, which, as Adams puts it, lun e a way ot gi'tting tiie bit 
IJt'twt'cu their teeth and leading one far from tlu* point. Broadcasting can 
’ Dr Pf>r.:v Nunn, lulucdtivn : P.s' data aud principles. 
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do much to make this ideal of education — the cultivation of character — a more 
tangible thing. 

William James, writing on the things that make a life significant, reminds, 
us that “ life is soaked and shot through with values and meanings which we 
fail to realise because of our external and insensible point of view.” ® 

The first-hand experiences which broadcasting can bring us must surely 
render our attitude towards life less external, less insensible, less “aloof? ” 
You can’t hear Sir Walford Davies explain the language of music and afterwards 
hear the Unfinished Symphony without getting a glimpse of the moaning and 
the values it holds for other people ? ( 

There is a grave absence, we are told, in the life of the nation of thre^i essential 
things — fixed principles, comradeship, and \'igorous aspiration. 

We are wont to say that the cataclysm of 1914-IQ18 was a war to ei\d wars ; 
that never again would man submit such a useless, hopeless, horrible anni- 
hilation of all tliat is best and greatest. How many of us really believe tiiat 
we are as far away from the possibilit}* of a repe tition of anything of that 
kind as we would like to believe ? Most of us have an amazing tendency to- 
refuse to see things we do not like seeing, and to refuse to hear things we do 
not like hearing. 1 do not think, however, that anyone to-day would deny 
that there is still much to be done to supplement the curriculum and to brighten 
the environment which are the lieritage, thanks to our education Acts, of all 
children to-day. Broadcasting can play a great part in teaching children, 
and grown-ups, too, not only what to think, but how to think, in showing them, 
if possible, that such things as prejudice and bias, which lie at the root of all 
our trades and industrial disputes, are, after all, but forms of psychological 
phenomena which, like complexes, have onl}’ to be explained to be understood. 
Broadcasting can help us to know how to set about seeking the truth that 
sets us free — it can teach us what William James tells us is the first thing to 
learn in human intercourse : “ non-interference with each other’s peculiar 
ways of being happy,” and it can teach us — again 1 must turn to Dr. Nunn— 
“ that freedom for each to conduct life’s adventure in his own way and to- 
make the best he can of it is the one universal ideal sanctioned by nature and 

approved by reason ; That broadcasting can bring us nearer to 

that ideal I am certain. 

It rests with the teachers. 

I wish to make my acknowledgements to the B.B.C. for permission to read 
this paper, to Captain C. G. Graves for his valuable comments, to Mr. Bishop 
(also of the B.B.C.) for reviewing my references to the work of Education 
Engineers, and to Mr. E. M. Rich of the Education Department of the L.C.C.^ 
for his advice. 

• Talks to teachers on psychology and life's ideals. 

• Dr. Percy Nunn. Education : its data and first principles. 
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I am also particularly glad to have this opportunity of placing on record 
my sincere gratitude to Mr. Stobart, B.H.C. Education Director, without 
whose personal friendliness, advice and guidance in the past two-and-a-half 
years it would have been impossible for me to have attempted a survey of 
this kind. 


DISCUSSION. 

The Ch AIK man said the audience would agree that thty had heard an extn*mely 
interesting survey of the educational «3ctivities of the B. B , and a very able apol(?gta 
lor them. The lecturer’s text had l)e(‘n very interesting, but. personally, he 
ventured to thiidv that he had been even niori‘ intertjsting when lu? had got away 
from his text. The lecturer had dealt .so comprehensively with the problems ot 
]>r<^adcasting that it would be impossible tor anyone to follow him through the 
]^aper even with the briefest comments. His (the Chairman’s) best plan would 
1 h“ to confine himself to pointing out how broailly the It'cturer had tnvited the 
<|iiestion, and m what a modest spirit, as an otiicial of the B.B.C., he had dealt 
with the problems which that ('orporation had to faci*. In particuLir, tlu‘ 
audienc(‘ must have been struck with the way m which the lecturer insisted 
that success in broadcasting was not a n.atter tor the B.BC alone. It was 
essentially a <luestion for co-operation betvv(*en tlu‘ Corporation’s officers and the 
schools. There was an educational technique ot a definitely new kind to bo worla^d 
out, and tht‘ Corporation was fortunate, an<l the iMlucatum of this country was 
tortunate, in that attempts to work out that teclmuiue were being lostered by 
young men so able and enthusiastic as the lecturer. 

('\T>'1ATN P. F.cKi usnv said he did not know d the audience reahsisl the 
relative positions between the lecturer and himself. Personally he considered the 
lecturer w^as neither flesh nor fowl nor good red herring at the P>.B.(^. The lecturer 
was partly on Mr. Stobart 's staft looking after education, aiul he was partly on 
Ills (Captain Eckerlev’s) staff looking after the technical side. Whenever Mr. 
Ididcher did anything really good, and was worthy of being on the engineering 
side, he immediately said to him, “ W'onderful ! ” When, however, the lecturer 
did something ot which he (Captain Eckersley) did not approve, he said, ‘ Oh, 
tho.se educational ]jeople ! ” On the present occasion, however, the lecturer was 
<lelinitely on the technical staff ! 

Those present had listened wath great instruction to the lecture. IVrsonally 
lie had learnetl a great deal about the educational sale of the worl^ He kni‘W' 
perfectly well wdiy Mr. Fletcher had left out the technical side. It was because 
he expected himself to deal with that side, feeling for once that lie wais boss. 
However, he wais not going to say anything about the technical side at all. He 
^vas going to dialkaige Mr. Fletciier upon his own ground, because he felt that 
nobody who opened a discussion should, by any manner of means, agree with 
Ihe lecturer in any way ! There did seem to be a ditfcrent point of view^ which 
one might take up about tlie wdiolc of the broadcasting service. He would challenge 
Mr. ITctcher by asking him : Was it really necessary to insist upon the educational 
'^Kle of broadcasting, when the broadceisting s<*rvice, run properly, w^as essentially 
^‘ducative in itself ? What he meant w^as that the very fact of playing a symphony, 
nf allowing a certain person to talk, ot having a cultural ideal behind broaiicastiiig, 
it an intrinsic value, and made broadcasting educative by little homeopathic 
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doses so that people hardly knew they were being educated. And one v\(mi' Tt d 
if that was not the best w'ciy of educating people. One wondered, in fact, n tin 
label " education " did not cause more “ clicks ” throughout the counlr\* thap 
any other word in the language. Very stupid people said, “ When I come home 
in the evening 1 want to be amused ; I do not Wcint any of your (‘ducation , [ ain 
tired, and I want lo listen to a good old military band.” Such people were ]^roh ddv 
p(Tfectly sincere. Directly it w^as stated that there would be an educational rilk. 
they ” clicked.” It w^as possibly in the wTong spirit to say to such a man wind was 
said by the lady in Punch who was* taking her child out for the day. Sln^ was 
dragging her little girl, who w^as crying bitterly, along with her, saying : ‘ \'oii 

have come out to enjoy yourself, and enjoy yourself you will, you little hoggu* ‘ 
Personally he often wondered if the label “ The educational hour ” did not ‘ 'tul, 
to an extent, to destroy the good w'hich might be done by gentle insinuation It 
was such labels that made people say, ” 1 resist this thing,” whereas \tliey mid 
be brought to an unconscious enjoyment of it. It should be pointed ()\it to :hem 
that, really and essentially, amusement was education. 

The first time a man heard a difficult piece of music h(‘ said, ” 1 did not i iijo\ 
that at all,” but if it was a good piece of music, and he persisted in listening to it, 
he would soon get to enjoy it. For instance, when he himsedf had liad ln> nrst 
whisky and soda he had thought it w^as filthy, but he had persisted and jicrstsfcd 
so much that he could hardly now do without it. It seemed to b(‘ very muc!t flu* 
same with the B.B.C.'s educational work. At first it might be thought nauscoij.s, 
but in the end become to be looked upon as invigorating stutt s('nt into the nuiuis 
and ears of the listeners, w'ho would eventually find themselves i‘dncatcd without 
knowing that they had been. Therefore he asked Mr. Fletcher il it wa.^ rMilv 
necessary to go round to the schools, to insist upon formal education, to 
things too much, to make a formal song and dance about it, wlieu it Uv 

intrinsic in the whole alfair ? 

He was second to none in believing that broadcasting had an einirmons t irr 
before it. Broadcasting, properly handled, could give a leadership as nothing 'ls»‘ 
in the world could. It had possibilities and potentialities greater cvimi tlian 
held at present by the commercial and competitive press. 7'he press of tliis eoimtn 
were under the terrible obligation of getting advertisements, of making pr^iit 
and of going down to a certain level because they had to be competitive one against 
the other. Broadcasting had none of those disabilities. He would utter a sen- ms 
note of warning in regard to broadcasting, and that was that its responsibilities 
were so enormous that it must not go to the other extreme of getting a superiority 
complex. It must realise that it was in the end a thing which should have a leadt^- 
ship, which should have a conscious ideal that should not label itself and tliat 
should not be too organised or too formal, but which still had to remain human 
if it was to get the confidence of the people who listened. 

That was his criticism of formal education - that it was taken with a meistire 
of suspicion by people. If he might suggest it to the lecturer, possibly more good 
would be done without too many labels, without too many principles, Init with a 
good deal of humanity. That w^as his sole challenge to Mr. I'lctcher's most instructive 
lecture. 

There was a technical scheme at present under discussion which would enai>lc 
the particular work of Mr. Fletcher and his colleagues to go forward wdth groat 
rapidity and give more flexibility to it. The Corporation wert‘ trying to arrange 
a scheme throughout Britain whereby €^ve^y person could have an alternative 
programme. The first station w'as being built in London. There would be other 
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stations in Manchester, (ilasgow and C'ardiff. The Corporation would soon be 
able to guarantee to ever}’ livStener throughout the British Isles the choice of 
alternative programmes. 

SiK Kichart) Grl(i<)R's said there was a very great work to be done by the 
H B.t . in rega,rd to educational broadcasting if only the word “ educational " 
could be got rid of. It was curious how the English people disliked the idea of 
being educated. Then* was (juite a diftcrent point of view^ towards education 
.md e\ erything relating to it in Scotland and in Germany. The view which the 
n.T^.C . had in inaugurating such educational talks was to inspire interest in subjects 
not usually included in the curricula of secondary* or otlwr schools. As he understood 
it, a .‘'])eaker from Savf)y Hill occupied much the same position as the itinerant 
lecturer wdio was brouglit in from time to time. Nothing but good could come 
lioiu that kind of talk, assunurig. of course, that it w^as not part of the ordinary 
sc hool work. It was when one attempted to make those talks work, with the 
|)Upils set definite exercises upon them, and instructed to make notes upon them 
m the* course of tlu'ir ordinary lessons, that one w'as faced with certain difficulties 
v\hich wen* obvious to every ti‘ach(‘r. Teaching a class was vt'ry different from 
U*cturiiig. It w*as impossible for any talk to be more than a lecture, unless one 
(ould create some new kind cjf attitude on the part of the teacher towards it a 
tc'aclicr w'ho was going to be a kind ol transformer lumscdf oi the information givt?n 
111 a talk, and to u.^e tliat for his own purposes in lessons. 

one W'ho had listeiud-in a good dt*al. he could not help but marvel at the 
vancly ni the charactiT of the programmes whicli were provided. A most 
im|)<Ttant influence had been exerted by the B.T>.('. in cultivating an appreciation 
of u i)at was worth while. It could .still be exp(*cted with confidence that the* FkB.C'-. 
woiiid carry on its great work liy influencing the minds ol all wdio listenecl-in. 
The f) !».( . would eventually arrive* at a means of using that “ v'oicc; out of the 
t'llicT ’’ to carry into the* human mind thoughts of the highest ty{H‘ winch would 
l)c' Kilcc'ted in hiiinan ac'licm. 

\ii . '1 Smuh rcMnarkc'd that tluTc must be* hundreds ol tlioiisands of pejopk* 
who iiad no ]?roper .icc'ominodatioii m w'hich to hsten in. Hnniig the previous 
weedv. Hien* had bevn a giamophone concert givc'ii in Whitechapel by the^H.M.V. 
t Ompanv which iiad lasted o\’c*r two liours .ind at winch -:,5c;)o people attendc^cl. 
Was it not possible lor the B.lkC'. to broadcast opi'iMs under similar conditions, 
and also to provide* somc'onc to explain the opc*ra ? W<is it not perhaps a fallacy 
to broadcast in the (*lenientary schools during school hours ? Did it not weaken 
the position and prestige of the teacher after the chiklri'ii had heard a spi'cialist ? 
Had not broadcasting also reduced the numb(*r ol children vvlio w't‘n* taking u]> 
the cultivation of music per.sonally ? 

T. Maynard Tbi’KiKLi), refc'tring to one of tiie last speaker’s points, thought 
teachers would rise still higher in the* estimation of the school children, by being 
able lo add to and supplement broadcast lectures. He was convinced that 
t broadcast lessons were extremely beneficial to the school childrc*n. 

Mr. Vaj, a. Bf.ll also felt that the teachers’ prestige was not going to suffer 
broadcast lectures. In fact, he had heard one youngster say, after hearing 

loud-speaker : “If our teacher talked like that we would throw" tomatoes at 
Certain lectures could be of emormous benefit to the scholars. As Educa- 
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tional Adviser at Wandsworth Prison, he testified to the great benefit of wireless. 
He had been surprised to get re( quests from many men there that certain books, 
ol which they had heard over the wireless, should be put into the library for their 


Miss C. ('ook (Mass., IkS.A.) thought the lecturer would agree with her that 
the further away we got from general recreational broadcasting towards the more 
educational type of broadcasting, the nearer we came to a very dangerous line 
of distinction between what was education and what was propaganda. She would 
like to know" how the scientific, unbiased character of the broadcasting such as 
Mr. Fletcher had described was to be guaranteed. 

Mr. GEOKOii Flktchi K thought that perhaps Captain Fckersley nad produc'd 
a wrong impression upon the audienc(\ It would be absurd to supposelthat Captain 
Fckersley was not enthusiastic in the matter of educational broadcasting. Captain 
Fckersley believed in the great cultural value of broadcasting, and\ in a broad 
cultural education ; h(‘ only objected to the labelling of that as ‘\education.” 
There was an absence of any referenct^ in the paper to one rnattcT wdii^h lay very 
close to his own heart and conscience. He had spent part of his life in teaching 
and in administering education in nunote rural districts. This country still 
had bi‘fcm* it the problem of keeping people on the land and retarding the inthix 
of people from the land to the large towns, already too crowcU'd. Vet h(‘ luul 
to declari* that if 1 h‘ had to live, especially in winter, under conditions which 
characterised many of the rural districts of these islands, he should long for the 
glare of the city and the jazz band. It did not follow’ that oik’ should seek to give 
to the people in remote rural areas indeed, it would be a shocking abuse oi our 
responsibilities to do so — the glare of the city and the jazz band even if it w'<t(‘ 
possiblt*. The ])roblem now, as always, was how to improve the amenities of the 
countryside and to facilitate cultural intlu('n(x*s which neefl not be labelled 
“ Fducation " — and in such work broadca.stmg was an agt*nt of the first importance. 
He remeinb(‘red discussing this problem with members of the Fnited States 
Government twenty-three years ago, who luul the sanu* problem to face— that of 
keeping people on the land. At that time the authorities sought to introdiict^ the 
telephone into most out-of-the-w’ay rural di.stricts in order to give the pt'ople 
there a little of social contact. Fvery rural district in this country should ha\e a 
village hall in which there w^as a receiving apparatus. He hoped by the alternative 
system, to which Captain Fckersley had referred, a programme w’ould be issued 
which would give such people both amusement and education ; he was conv meed 
that there w^erc many pt'ople in rural districts who w’oiild much prefer the hitler 
to a jazz band. 

The Lec tuker, replying, .said that they must not take ('aptain Fckersley too 
seriously — sometimes he (('aptain Fckersley) was like the orator w-hosaid, “ Hefon* 
1 begin to speak I want to say a few words.'* Captain Fckersley had said a few 
words -and the Lord had delivered him into his hand. 

Captain Fckersley had no use for formal education — yet he spoke French fluently 
— more than a little (Terman, and was a distinguished engineer. When they taught 
him these things did they call them by any other names ? The R.B.C. did not 
lay emphasis on the intrinsic value of its broadcast educational matter- -on the 
other hand, it did not insult the intelligence of its listeners by wrapping up what 
was instructive and inter<‘sting like some sort of sugar-coated pill. 
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If there were people who supposed that because a talk was instructive -was 
-educative— it was therefore boring, then perhaps the H.B.C. might be the means 
of demonstrating to them that it was not so, and might cultix ate a taste for deeper 
-enquiry intb matters worthy of serious study. It was at that that they aimed. 

Besides, the did not lorce education upon people —no one was under 

compulsion to listen — th(‘re were alternative programmes. But there wen* many 
peoplt' who wanted to learn, as was shown by the sale of c'ducational text books. 
Referring to Miss Cook’s remarks, Mr. IHetcher went on to say that it was not 
(Question of getting away from recreational broadcasting down to broadcasting 
which was labelled “ education ” as such. Nobody coukl seriously consider the 
probk‘ms which faced this country to-day and honestly s:i\' that one could teach 
people the things they had to get to knoAv m onler to live and move in this w'orld 
and yet pretend that it was anything el.se but eilucation. VN'hy try to get aw'ay 
from the fact ? The B.B.C. n‘cognised tlu‘ importance of guaranteeing the 
scientific ” unbiassed character of the educ.itional matter broadcast. They had 
S{‘t up tvvO Central C ouncils repre.sentative of all th(' prominent authorities 
concerned, and the ttsiching profession itself was well reprtvseiiled 

He did not think that broadcast lectures would weaken the position of the 
teacluT. The best guarantee of that was what the teaclu‘rs themselves said, and 
in this con'nection he drew the attention of the audience to wdiat the head of a 
men's evemVig institute m the ICast Knd ot London had said : “ You are doing 
one very importcUit thing for us You are putting us iii touch with first-class 
scholarship add opinion, thus invigorating us. atul jiarticularlv me, in our etforts. 
The danger of all schools -and ours is a school, ot course -is dust, mental dust. 
You ar(‘ throwing open the window’s lor us and gixmg us draughts of fre.sh air." 

Sir Richard Ciregory had touched on a point which he would like to have 
elaborated, namely, the vital importance ot broadcast matter in stimulating 
turtlu*!' interest and study. II that was not the hegimiing and end of what th<‘ 
Corporation was trying to do, it w^as something wry like it. They wau'e trying to 
do two thing.s They were trying to bring h'esh \oic(‘s into schools, and the'V were 
trying also to stimulate an interest in subjects which the average mdivKlual couM 
not get ill the environment in which he or she wa^ ordinarily placed. 

A liearty vote of thanks to the lecturer concluded the meeting. 


NOTES ON BOOKS. 

PkAcric'Ai. Color PiioroouAPHv. By K. J. Wall, k'.C.S., k.R.P.S. London. 

C hapman & Hall, iTd. 155. net. 

This is the second edition of an American manual which has been in wick use 
cilice its first appearance in 1922. While thc‘ th(‘oretical side of the subject 
is somewhat meagrely treated, the practical details are particularly full anc 
intelligible, and include summarised working instructions for almost every known 
process of colour photography. 

The paucity of systematic explanatum of the principles on which the various 
methods are based, while resulting from the author’s deliberate decision, is never- 
theless to be deplored. Not only is a clear general view of the subject thereby 
rendered unnecessarily difficult to obtain, but even the most practical instructions 
'are much harder to grasp when their ultimate purpose is obscure. 
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Excluding one or two interesting but <|uite unpractical processes, it may be 
explained that the colours ” in a colour photograph consist of dye-stuffs suitably 
disposed ; the problem being so to arrange matters that these dyes are laid down 
in the final transparency or print in such a manner as to produce, to the eye of an 
observer, a chromatic effect comparable with that of the original object. Technical 
imperfections apart, this can in theory be effected by the use of only three different 
dyes. It is true that the resulting colours may be very different in physical con- 
stitution from the originals, and that a spectroscope might not be deceived for 
an instant by the imposition ; but the eye is not a spectroscope, and all that is 
necessary is that it should be suitably stimulated. 

The practical processes in use for building up the final picture fall into two funda- 
mentally different classes, the subtractive and the additive. Jn the/ former, the 
picture consists of three superposed transparencies, each transparency being stained 
with one of the three dyes already referred to. White light traversing tne combined 
picture was to run the gauntlet, so to speak, of all three dyes in varyiiW depths of 
intensity ; at each film it will lose some of its original colours, and its final hui‘, 
as it reaches the eye, will thus be determined by the reliitis e densities q|f the thret‘ 
coloured films it has traversed. 

The additive process is very different. Here, as a general rule, we product* a 
mosaic of very minute spots, each spot being stained by out* only of the three dyes . 
so that from any small area of the picture the eye receives a group of minute light 
pencils of the three colours in c|ue.stion. Which will predominate, however, will 
obviously depend on the relative numbers of the differently coloured spots in the 
area ; and since the spots are far too small to be visible indis idually, it is evident 
that a blending will occur in the eye, and that any desired hue can be given to the 
area by proper adjustment of these relative numbers. 

An important theoretical difference between the two classes is that in viewing .1 
subtractive picture one sees light which has pa.sserl through three coloured films in 
succession ; whereas in an additive picture all the coloure<l grains of the mosaic 
lie side by side, and no pencil of light has to peiu'trate more than one. It is not 
difficult, therefore, to imagine that the three* stains used in the first process havi‘ 
to be totally different in colour from those u.sed in the second, if similar chroraiitit' 
effects are ultimately to be produced. 

The author liegins with methods founded on the subtractive principle, and 
describes ho>v the process starts with the production of three negative.s, taken 
through three differently coloured screens. 'Ihc* c'xposures may be made 
simultaneously, using a single lens, in a special cam(*ra ; or succe.ssivcly, using an 
ordinary camera ; or again one may use a tri-pack,” which consists essentially ol 
a pack of three films, practically in contact, of diffc*ring colour-sensitiveness, and 
separated by colour-screens. 

Next are described the great variety of processes by which the coloured 
transparencies are produced from tht* three respective ru-gatives, full practical 
d(ttails being given in almost (*very case. Though th(*se d<‘tails diff(‘r very wideh , 
the methods approximate in principle either to the gum-bichromate <ir to the carbon 
process, as used in monochrome photography. 

Turning to the additive processes, we find that these are represented almost 
entirely by the so-called ” screen-plates,” of which the best-known example is the 
Autochrome. The mosaic, to w hich reference has already been made, is produced 
in several different w^ays. Jn the Autochromc, brightly-dyed starch grains, of three 
different colours, are mixed in such proportions as to form an apparently colourless 
heap, which is then .spread over the the film in a layer one grain thick ; in other 
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screeii'plates, a coloured geometrical pattern of minute spots is printed mechanically. 
It is to be noted, as an interesting feature of screen-plates, that the coloured light- 
filtens, through which the emulsion is exposed, are thus the actual spots of colour 
which compose the final picture. 

The author does not confine himself to methods which are commercially 
practicable ; and some of his most interesting chapters deal with so-called 

laboratory processes which can never come into popular use. Included in 
this group is the beautiful devict‘ of Lippmann, in which the colours are produced 
by optical interference or diffraction. 

A. final chapter is devoted to cinematography in colour. Although this problem 
presents difficulties of its own, it opens up the pK>ssibility of two additive processes, 
both differing essentially from anything so far <lcscribed. In one of these, three 
images of different colour an* projected simultaneously, through three lenses, on 
to the same screen ; in the other, which also fulfils the additive condition, though 
in a peculiar manner, red, green and blue-violet pictures are projected in regular 
rotation. Mach imago, of course, persists long enough on the retina to be blended 
with its succes.sors in the familiar cinematographic fashion, and the effect produced 
is one of normal colour. This particular method, however, amongst other dis- 
advantages, has that of frequently i>roducing severe headacht* in the observer ; 
and since all the alternative processes suffer from defects and difficulties of one 
kind or another, tin* author is certainly justified in remarking that "cinematography 
in colours is hardly within the purvi<*.w of the average amateur." 

A History of British Watkk ('oloor P.\iNnNo. P>y H. M. (‘unrlall. London : 
B. T. Batsford, T-td. 25s. net. 

Holbein introduced the miniature into this country, and a Fleming, Wyngaerde, 
faniiliarise<l our artists and patrons with the tinte<l topographical drawing. More 
important was the influence of Wenceslas Hollar in the seventeenth century. 
Hollar was brought over by that famous h-arl of Arundel to whom Van Dyke 
owed so much, and of whom Rubens painted the admirable portrait that is in 
the National (lallery. 

It was a long time before landscape painting in water-colour broke away from 
the topographical tradition, 'fhe old technique was admirably used by Rowlandson 
for caricature, and the new techniciuc foreshadowed in the work of Alexander 
Cozens and I’aul Sandby, rival candidates for the title of " father " of English 
water colour. Angelica Kautlmann, too, though principalh' a painter in oils, 
did interesting drawings in wash. 

Richard Wilson and Gainsborough struck the fetters from the art of water-colour, 
I'heir followers, iu the more restricted sphere, were J. R. Cozens and Thomas 
fuitin, who. contenting themselves with a ndatively narrow scale of colours, 
cultiv'aled a modest naturalistic manner. Turner was more ambitious, and showed 
no less dash in water-colour than in oils. His extraordinary evolution of style 
IS demonstrated by three plates in Mr. C'undairs book, of which this is the second 
^•dition, revised and enlarged. Waltham Cross, plate XII, illustrates the early 
phase, in which Turner’s colours were sober and his designs often excellent. Hastings, 
plate Xlll, belongs to his middle period, and bears a strong resemblance to his 
animated scci-pieces in oil in the National Gallery. The Lake of Ihun, plate XIV, 
the interesting but exasperating characteristics of the famous Petvv'orth 
interior. 

At any rate, here we have the possibilities of water-colour at last properly 

^'xplored* 
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Henceforward ever^^ painter who had individuality managed to express his 
personal vision in this medium. Mr. Guiland’s selection of plates could hardly 
be better for illustrating the point. In water-colour as in oil the nineteenth 
century painters formulated their mysticism, romanticism, sentimentality ; their 
scientilic dogmas, their faith in aesthetic or non-aesthetic principles. From 
Constabli? and Samuel Palmer to Whistler, via the Pre-Raphaelite Brotherhood, 
the record is complete. On the whole one feels that the weaker the artist the 
more he is exposed by his work in water-colour, and the stronger he is, the more 
interesting is the analysis of his method afforded by his experiments with the 
less noble medium. 

The author concludes with a chapter on the New English Art Club. The short 
biographies of artists art‘ valuable ; and it need hardly be said that Mcijssrs. Batsford 
have produced the book in a worthy manner. 

Spanish Gardens. By C. M. Mllicrs-Stuart. London : B. T. Balitsford, Ltd. 

25s. net. 

There are three sorts of ideal garden, and all three types have their ^harm. In 
the Gothic or sentimental ideal, the garden appears to have grown up naturally, 
without human intervention ; even the honeysuckle looks as it it had enlaced the 
old cottage spontaneously. In the classical ideal, the formal garden is a middle 
t(*rm between architecture and free nature : it compromises between the exact 
design of the hou.se and the indiscipline of the fields and woods. In the Iberian 
ideal, house and garden are one. There is one word, carmen, for the tw(j together. 
They are designed simultaneously, and are interdependent. 

Idle Moorish princes whose dazzling regime was overthrown b\' Ferdinand and 
Isabella were passionately fond of gardens ; to this day S])ain adheres to their 
sy.stem of planting. The Moslem had a leaning for geometric pattern which corrected 
or strengthened his love of the luxurious and the exotic. But the barot]ue, whether 
hou.se or garden, has always been spiritually at hom(‘ in Spain ; the Egypto- 
Byzantine barotpie of the Ommeyads ; the Gothic- Burgundian baroque, or Mudejcir, 
of the Catholic Monarchs ; the Italian baroque of the Renaissance, in which all 
Spain w^as rebuilt. For this reason, w'hile giving the Moor.s full credit for their 
actual achievement, we inu.st not make too much of tlieir intluence ; we must 
acknowdedge a debt to the sun and the soil. 

Nevertheless, more than half of Mrs. Villiers-Stuart's lKK)k is de\'oted to Moorish 
gardens and sites ; and half is not too much. The grand manner of the Moors 
was based on a foundation that is next best to intelligent humanism : on a coherent 
cosmogony. The paradise-garden was the earthly replica of Paradise itself. Just 
as we are given to understand that there are seven chambers in Heaven, so do 
we learn that in the Moslem Paradise there are eight Pearl Pavilions : hence tlu? 
eight glorietas in the gardens of the Alcazar, and the glorieta system generally. 

But no antithesis need be sought -none wall be found — ^l^etween classical 
humanism and the spirit of the Spanish gardens. What distinction there is, so far 
as expression is concerned, is one of degree. The gardens were to .be comfortable, 
interesting and beautiful. The garden architect’s patron, it was borne in mind, 
was neither a god nor a machine, but a man of sensibility and sophistication. 

Look at plate LIV" : La Granja de Fortuny. Who would not sooner retire to 
this lovely spot than to one of the dehumanised villas of the machine age ? Tkc 
garden follows an ancient Moorish plan, and with its w^aterfalls and terraces of 
orange groves is an exquisite example of that romantic type of design that is onlv 
carried out when man and nature are in perfect collalwration. P‘F. 
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NOTICE. 

COMPETITION OF INDUSTRIAL DESIGNS. 

A selection of the Designs received in the above Competition for Prizes 
and Scholarships offered by the Society and well-known manufacturers will 
be exhibited, by kind permission of the Board of Governors, in the Exhibition 
Pavilion of the Imperial Institute, South Kensington, from the 3rd of August 
to the ist of September next, every weekday from 10 a.m. to 5 p.m. (Sundays 
2.30 to 6 p.m.) 

The Exhibition is open free of charge ; no tickets are required. It will 
include Designs for Architectural Decoration, Textiles, Furniture, Printing 
and Book Production, Pottery and Gla.ss, and for Posters, Showcards, etc. 

Several important firms have expressed a wish to offer Prizes for Designs 
in connexion with the 1930 Competition. 

A Bureau of Information has been established at the Royal Society of Arts 
in connexion with the Competition, for the registration of the names and 
addresses of exhibitors who desire to obtain employment as designers. These 
lists are at the service of manufacturers in search of designers. 

A report on the competition, including full lists of awards, will be published 
in the Journal at a later date. 


REPRINT OF CANTOR LECTURES. 

The three Cantor Lectures on “Biology and Refrigeration” by Dr. 
Franklin Kidd, M.A., D.Sc., recently published in the Journal, have been 
reprinted in pamphlet form (price 2s. 6d.) and can be obtained from the 
Secretary, Royal Society of Arts, John Street, Adelphi, W.C.2- 
A complete list of Cantor, Howard and other lectures, which are availal^ 
in paiftiphlet form, can also be had on application. 
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PROCEEDINGS OF THE SOCIETY. 

SEVENTEENTH ORDINARY MEETING. 

Wednesday, April ioth, 1929. 

Sir Richard A. S. P,\get, Bart., in the Chair. 

The following paper was read : — 

SOME MODERN ASPECTS OF ELECTRICAL COMMUNlfCATION. 
ADVANCES IN TELEGRAPHY AND TELEPHON’' 


By G. H. Nash, 

European Chief Engineer, International Standard Electric Corporation. 

In order that some of the more modern aspects of electrical communication 
may be followed with clarity, it will be desirable first of all to take a broad view 
of the major elements that enter into the modern telephone or telegraph 
communication system, but before taking this broad view it may be well to 
remind ourselves that this lecture before the Royal Society of Arts is only 
one of many previously delivered in this building. 

The Royal Society of Arts has encouraged electrical communication from 
its earliest stages, and as long ago as 1856 the word telephony ” appeared 
in the Journal of the Society, when it was applied to a method of transmitting 
musical sounds. One of the most important contributions to the subject in 
the Journal was the account on November 30th, 1877, by Professor A. Graham 
Bell hinaself, of the articulating telephone, on which occasion the harmonic 
character of alternating currents was for the first time revealed and recognised. 
Also, in many lectures particular aspects of communication by wire have 
been dealt with ; amongst others I would mention submarine telegraphy, 
the Hughes type-printing telegraph, and the D’Arlincourt method of trans- 
mitting writing. 

Again, in successive Cantor Lectures, the stor^T [jf Hertzian wave telegraphy 
has been told, and one of the most recent lectures on this subject was that 
given by Senator Marconi, when he described the results of his experiments 
with Beam Transmission. 

The purpose of the present lecture is to discuss some of the lesser known ^ 
problems which arise on very long distance telephone connections, and to 
explain how, by modern methods of telegrajAy and telephony, a number oi 
communications can be made simultaneously over a single pair of wires without 
interference. Therefore, for the purpose, I have had prepared a diagram 
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(Fig, i) which shows the main links in a long telephone connection betwe^ 
two subscribers over two continents and including a transoceanic radio link^ 
and I will describe briefly the various stages of such a connection, and, in 
passing over them, refer in some cases to recent improvements. 

The diagram, as you observe, shows the complete connection from telephone 
subscriber to telephone subscriber in which is included, first the private branch 
exchange, then the automatic exchange, then the trunk exchange, then the 
two-way repeater on the trunk line, then the distant trunk exchange, then 
the technical operator's position controlling a wireless link, and so on through 
a similar train to the distant subscriber. 

Reviewing this diagram step by step, it may be advisable first to say a few 
words about the subscriber's set which, extraordinary as it may sound, has* 
not received its fair proportion of scientific thought and investigation when 
compared with practically all the other equipment shown on this diagram. 

The subscriber’s set, as the sensory organ of the telephone system responding 
to the sound waves emitted by the speaker and ultimately converting the 
received electrical currents into sound waves by means of the receiver, is one 
of the most important parts of a telephone connection ; since there is no change 
quite so radical as the conversion of sound energy into electrical energy, and 
vice versa y for no telephone system can be possible without the means of doing 
this. 

The subscriber’s set has, however, to do a good deal more than act as the 
speech and hearing organ of the telephone system ; it has also to act as the 
nervous system, inasmuch as it calls attention by the ringing of the bell to 
an incoming call, and it attracts the attention of the exchange operator when 
an outgoing call has to be made. Still more than this, in the case of a set 
connected to an automatic exchange, the dial by the manipulation of which 
the complete automatic connection is set up may be regarded as equivalent 
to the motor centres of the brain. All these functions have to be performed 
by the ordinary telephone user, and everything must, therefore, be simple, so 
that there may be no difficulty or confusion arising when an individual uses 
the telephone rarely, or even for the first time ; in other words, the telephone 
system has to be placed within the reach and control of the subscriber, 
it has to be operated (in the case of automatic telephones) by the subscriber, 
and yet with such simplicity that it is kept in operation in spite of the subscriber. 

The model on the table illustrates a modern telephone subscriber’s set. The 
hand-set, or telephone instrument proper, will be recognised at once as being 
more convenient and comfortable to dse than the pedestal-type telephone 
which has been in use in this country hitherto, although the pedestal instrumait 
was reliable and efficient. 

There have been many difficulties to overcome in producing hand-sets which 
wuld pve the same degree of reliability of service as can be obtained from 
the pedestal type of set. These difficulties have arisen mainly from th^p. fact 
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One-way Amplifier ; E, Long-distance Trunk Exchange ; 
t, Loading Coil ; O, Two-way Repeater; K, Local Private Branch Excliange; L. Sub 

scriber. 

that in a combined instrument of this type the talking distance of the moutli 
from the mouthpiece is determined by the size of the speaker's head, since it 
will readily be realised that the telephone must be placed on the ear and, 
consequently^ the mouth cannot, as a rule, be approached closely to the 
transmitter ; this has made it difficult to secure adequately loud speech 
all cases. The other main source of difficulty has been intimately associated 
with the one particular characteristic advanf aiFp ni MU fA «flV. 
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Pw. I.— C, Fxho Suppr^wr; I), Technical Operator's position; H, Loadine Coil ''l 

Local trunk Excliange: J, Local Automatic Exchange, 
tlic entire freedom of movement which the user enjoys enabling him, for 
example, to lean back in his chair in a comfortable position rather than to 
sit up stiffly in front of the fixed transmitter ; thereby it has been necessary 
to find a transmitter capable of functioning in almost any position, and this 
has been surprisingly difficult as will, perhaps, be understood when one considers ; 
that the transmitter contains loose granular powder between electrodes, and, 
that it is esswitial for the operation of the apparatus that the powder should 
ho loosely distributed and not packed tight. 
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Passing from the hand-set the call passes through a private branch exchange 
which is probably familiar to most of you and, in any case, involves no particu- 
larly new feature, and from thence to an automatic system. A model will 
be demonstrated after the lecture of an automatic system which is somewhat 
similar to the type of automatic system being installed in this country by the 
Post Office. 

The means by which the subscriber obtains the attention of another consists 
in the main of an electro-magnetically controlled mechanism known as the 
'' Selector,” This mechanism has associated with it an electrical circuit 
containing relays and electro-magnets, and is capable under the direction of 
electrical impulses of stepping its shaft both vertically and horizontally, and 
also effecting a release to normal. Normally the mechanism isWranged for 
ten steps in each direction. \ 

If, then, there is attached to the shaft an arm with a wiper, it is possible 
for this arm to be directed to any point in a held or bank of 100 contacts arranged 
in arc coiTesponding to the rotary sweep of the wiper. This is the simple case 
of the Step-by-Step System, and would enable a subscriber connected to the 
wiper to reach any of qq other subscribers. 

In practice a subscriber is given a dial which is capable of being rotated to 
the required number and on its return journey interrupts the circuit, thereby 
supplying impulses to the selector. Two operations of the dial are, necessary 
to give the selector vertical and then rotary motion to the required line. 

To enable any subscriber to call another in the 100 line case, it is clear that 
each would require a selector, an obviously impossible economic scheme. 
Selectors are only provided in practice to cater for the greatest probable number 
of simultaneous conversations ; hence the numlier of selectors is much less 
than 100. In order to connect 100 subscribers to a less number of switches, 
each subscriber has a rotary line-switch which has wired to its arc, trunks to 
each selector^ When a subscriber removes his receiver, the line switch instantly 
hunts for a free trunk and the subscriber proceeds to dial his two digits int(^ 
the selector, which connects him to the required party and applies ringing 
to his line. After conversation the line switch and selector return to normal. 

From the automatic exchange we will pass to a trunk exchange. 

The operating procedure Nvith long-distance traffic which is handled at the 
trunk exchange, differs considerably from that at local manual exchanges. 
Long trunk lines are very expensive, and, except when long distance telephony 
is well developed* it is not economically possible to provide sufficient lines so 
that subscribers requiring a long distant c^l can be connected' without delay— 
at^least during the busy day period. Service 4 s provided on what is termed a 
delay basis, the delaj^ depending upon the number of caUs waiting for a free 
line. CaUs to the trunk exchange must^^hereforc be recorded and the tickets 
givan to an operator who takes each in rotation as the trunk line is free. 

The trunk exchange, therefore, ijs provided with a recording switchboard 
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where the operators recejve the request for a call from the subscriber via his 
local exchange, note the details on a ticket and advise the subscriber that 
he will be called when the connection has been set up. Special arrangements 
have to be made to distribute the tickets to the trunk line operators, and it 
is the duty of a distributing operator, who knows the positions dealing with a 
particular trunk line, to forward these tickets. When the distributing operator’s 
positions are in the same line as the recording switchboard a very satisfactory 
and largely-used method of conveying the tickets from the record position to 
the distributing operator is by means of a belt conveyor. 

At the distributing position the tickets are sorted and sent to the particular 
trunk line position concerned. Some form of pneumatic tube equipment is 
usually provided for this purpose. The distributing operator is provided 
with a series of sending valves connected to tubes ending in receiving valves 
at the various trunk operators. The ticket is inserted in the appropriate 
sending valve and delivered to the line operator, where it is placed in order 
of its priority. Each trunk line operator has also a sending valve connected 
with a tube to the distributing operator, so that when the call has been com- 
pleted the operator may return the ticket to be marked with the appropriate 
charge, then sorted and filed ready for the account to be made up. 

The return tubes from the line positions arc usually common to a line of 
switchboards and end in a receiving valve at the distributing position. For 
the system shown the tickets are delivered under pressure from the distributing 
position to the line position, and by means of suction from the line .position 
to the distributing and filing position. 

It will be appreciated also that it may be necessary to connect together 
two trunk lines at a trunk exchange. Special positions are provided for this 
purpose, and if an incoming call is received for connection to another trunk 
line, arrangements are provided for transferring the call to the special through 
position. It is often necessary w'hen tw'o trunk lines are connected at a through 
position, to insert a repeater in the circuit so that speech will be audible over 
the whole circuit. For this purpose there are provided cord circuits with 
repeater equipment connected thereto, so that any two lines may be connected 
h)gether through a repeater. Such an equipment is known as a cord circuit 
rejjeater. 

Where long-distance telephony is more highly developed a sufficient number 
of lines can be provided to supply a no-delay service . The recording switchboard 
is then abandoned and a method of operation known as the combined line 
and recording method is introduced. In this method the trunk line operator 
receives the call from the subscriber and makes out the ticket, but the subscriber 
does not hang up and wait to be called. Instead, the line operator completes 
the call to the required subscriber and connects the two together with little 

no delay* The ticket is them stamped in, the usual way. This saves recording 
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positions and a good deal of ticket distributing equipment, and gives, of course, 
a much faster st^rvice. 

Where trunk exchanges are used in automatic areas the trunk line positions 
are often fitted with a dial for automatically connecting to the required local 
subscriber. In some modern trunk exchanges also automatic equipment is 
used extensively for inter-connecting between different positions and also 
for automatically distributing incoming calls to the recording position. Here 
the t)pcrator has merely to operate a key to be put in connection with a calling 
subscriber and takes the particulars of his call. 

If the calls, instead of going to the distant trunk e.xchange and /so on to the 
local subscriber, have to pass through a radio link, tho.se calls aUre passed to 
a special position equipped with the necessary apparatus for the purpose and 
operated by a technical control operator. For the purpose of tlu* lectiiri* 
however, it will be assumed that a radio link is involved. As is well known, 
the Atlantic radio link operating between this country and Ameijica is tla* 
only official channel for telephone communications existing between the old 
and the new world. 

The Rugby Radio Station is situated about 4 miles south-c^ast of Rugby 
and occupies a site about x J miles long by i mile wide. 

The station buildings are erected at about the middle of the siti‘. 
buildings also accommodate the high power telegraph transmitter used U r 
the Imperial Wireless Service. The aerial is supported on twelve mlists. each 
820 feet high, and is so arranged that it may be divided into two section'>. 
The telephone transmitter uses one section onl\ . 

The masts are insulated at the base. Twelve columns of ])orcclain insulators 
are placed immediately below the pivoted joint of the mast, the whole being 
supported by a granite block and a steel column. The mast can be raised 
by hydraulic jacks in case it is necessary to replace any faiilt\' or damaged 
insulators. 

The transmitting equipment can be divided broadly into four parts, namel> . 
the low power or '‘sideband" equipment whicli produces the single sidebard 
of radio frequency, the power amplifier which amplifies this to the value recjuin d 
for transmission across the Atlantic, the output tuning circuits, and the contiol 
table. 

The sideband equipment comprises apparatus-for controlling and arnplih'inj:^ 
the voice currents received from the telephone line, oscillators and modulating 
apparatus which convert these voice currents into a single sideband of radi<» 
frequency and the first stages of amplification nece.ssary for amplifying tW 
latter up to a power level of about 50 watts. The above apparatus is mount c d 
on four panels installed in a special room entirely shielded with copper gauz( 

There is a control table from which position the operator on duty is ablt* to 
control the whole station. Behind the control table are two power amplif< r 
units, each consisting of fifteen water-cooled valves. This is the final stag< 
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amplification capable of dc^livering an output of 300 K.W., which is equivalent 
to 400 h.p. Two earlier stages of amplification, the first employing one water- 
cooled valve and the second employing three water-cooled valves, raise the 
output from the sideband equipment to the power level required for driving the 
final amplifier. 

The receiving station on this side of the Transatlantic Radio Link is installed 
near Cupar, in Fifeshire. Two receiving sc'ts are in operation. 

Directive reception is employed in order to eliminate unwanted signals. 
The system used con.sists of six large loops each of them supported on two 
130-ft. steel towers placed 200 yards apart. The loops are situated at distances 
up to three miles from the receiving station. By correctly placing the six 
loop systems and combining their outputs v(‘ry few signals are received from 
anv direction other than from Rocky Point. 

As a supplement to the long wave Transatlantic Link a short wave circuit 
is now in operation, so that two circuits are available during most hours of 
the day. 'Hie short wave tran.smitter at pn'sent in use at Rugby is an experi- 
mental set. 

From tht‘ transmitting station we pass by in(‘ans of wireless w'aves to the 
receiving .station <.>n tlie other side of the ocean and from this .stage the various 
links are identical in nature with those already described. 

N(W, \a*ry long distance telephone connections of this kind, or similar 
connections w'hich may only involve aerial and cable circuits exhibit certain 
(‘lf(‘('ts (which are present to a negligible degree^ in shorter circuits) and special 
st<‘p.s have to be taken to mitigate them. These (dfects an* 

(a) Attenuation distortion 
(h) Phase distortion 

(c) Echoes 

(d) Interference 

(rt) Attenuation distortion sometimes called frequency distortion, refers to 
the variation of the attenuation or power efficiency with frequency. An 
unloaded cable is a prolific source of such di.stortion. the attenuation inci easing 
rapidly with frequency. The method of loading cables, commonly practiced, 
by the insertion of lumped inductances at intervals of about six thousand feet, 
<'auses the attenuation to remain relatively h>w over the most important part 
of the speech range, after which it rises to a value higher than in the absence 
of the loading. This results in a reduction of distortion over the essential 
part of the speech range, but in certain 'cases the residual distortion may still 

be intolerable. . 

Attenuation distortion may be removed by the association of suitable 
rt‘sistance— reactance networks with the circuit ; these are usually referrcxl 
to as attenuation equalisers and introduce loss at the frequencies where the 
fine I0S.S is low so that the sum of the line and equaliser loss approximates 
to a constant value for all frequencies transmitted. In certain cases the 
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reactances and capacities associated witli the transfonncTs of tin* aniplduT 
constituting part of a teleplione repeater may he ada})ted to supply the necessarv 
equalisation ; this method lias found favour in toll cable practice on account 
ot its obvious fHamomy. 

Long distance circuits are of course not exclusively confined to the trans 
mission of speech, and may be used for broadcasting or other [mrposes such ;i> 
picture transmission. 

As an example ot the ease with whicti equalisation can lx* carried out over 
a comparatively wide frequency range, Fig. 2 shows the measured attenuation 
of a special broadcasting circuit before and after equalisation, together witli 
the equaliser which was used for the necessary compensation. 

(6) Phase distortion is introduced by the difference in time of travel for 
different frequencies ; it derives its name from the fact that the time of trav 
depends upon the way in which the phase shift of the complete system varit s 
with frequency. The statement by Helmholtz that relative phase shift ot 
different frequencies is not important applies only to steady tones and breaks 
down when the conditions arc so extreme that parts of a finite wave envelope^ 
starting at the same time arrive at the receiving end at different times, and 
when the difference in the time of arrival is greater than 30 milliseconds. 

In practice, for long distances, loaded cables having a higher cut-off arc 
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generally used so that phase distortion does not become serious until appreciably 
higher frequencies are reached and it is automatically eliminated by the fact 
that the repeaters normally used do not pass the frequency range above 2,400 
cycles. For two wire circuits, high cut-off cables have the additional advantage 
that their speed of propagation is greater, whicli makes eclioes less harmful, 
their impedance is more uniform within the pass range which facilitates the 
c<»nstructi<>n of balancing networks, and their attenuation distortion is so 
small that very little correction is necessary. As an alternative to the use of 
higlj cut off circuits the use oi time delay correcting networks in an analagous 
manner to attenuation ('qualisers, has been [)r()])osed. These networks are 
either of the lattice* or bridged T type, airanged so that they build up the 
time of travel of the fastest frequencies (lc\, the low frequencies in this case) 
to be as nearly as possible erpial to the time ol travel of the slowest frequency 
in the ])ass range of the systc'in. 

(r) hchocs are caitsi^d either by the return of part of the speech energy to 
the talker after an odd number of rellections, or by subsequent repetitions 
of the speech arriving at the receiving laid after an e\en number of reflections. 
1 he term reflection is here intended to include any ('vent during the process 
of which the original speech currents give rise to cnrnuits having the direction 
of propagation reversed. 



I'u.. 


Fig. 3 shows a typo of long distance circuit in which a separate pair of wires 
is provided for talking in each direction ; this is usually referred to as a four- 
wire circuit. K,. K,. etc., and A,, A., etc., are one-way amplifiers compensating 
tor the attenuation in the associated cable lengths. T, and T„ are terminating 
sets which behave effectively like Wheatstone Bridges, so that if the networks N 
t'alance exactly the im|rcdance of the asscK'iated line, respcrtively west or east, 
then currents introduced at X produce no effect at Y, but only transmit 
sjieech out west or east, as the case may be. In practice, however, exact 
balance is never obtained, and a fraction of the current introduced at X appears 
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at Y and returns to the talker after one reflection attenuated by twice th(' 
equivalent of the circuit plus the loss across the terniinatinf^ set. It returns 
to the listener after two reflections attenuated by three' times the attenuation 
of the circuit and the sum of tlie losses througli two terminating .sets. In this 
way an indefinite number of separate echoes may arise*, but subsequent re])eti- 
tions in circuits having normal equivalents are so attenuated that con.sidered 
individually they are not of seritms practical importance. 

In the* cast* of a two-wire circuit each individual repeater has two balancing 
circuits associated with it, each of which affords the possibility of reflection 
taking place ; but the reflection occurring at the terminals of tjlit' system is 
the most serious, becau.se the balanct* there is always worse tlian pt any oth(‘i 
point in tlie circuit. I bis is on account of the fac t that the (*nd o^ the system 
has to be connectf*d to a varic'ty of circuits xiU'ying comparativ(‘l|y wid(*ly in 
inijX'dance. 

In order to eliminate terminal ((hoes it is usual to ]>rovide sotnc' mi*ans 
by which speech currents travelling through tlu* circuit in one direction block 
the circuit operating in the other direction. 'Fhis can evidcmtly onlv be doui 
at a point in the circuit when' four-wirt* operation occurs. In the case of a 
two-wire system the circuit is in efiect converted to a four-wire circuit at 
every repeater in ord(*r to permit the* ins(‘rtion of on(‘-wav amplifiers, h'oi 
this reason, and because the liighest lev(*ls arc* obtain(*d in the* outjnit ot 
repeaters, echo supjires.sors, whetlu'r of the relay type or grid-jamming typ< , 
are always a.ssociated W'ith rc'peatc'rs 

Fig. 4 shows a typical arrangcmient for echo su})})n'ssion used by the Intel 
national Standard hdectric ('orporaticai on four-win* systc‘ms. The to}> and 
bottom blocks may b(‘ considered to rc'present amplifiers occu])ying positions 
in a circuit similar to and K. in log. j The middh* blocks con.stitute the 
t'cho suppressor, which exists in two halvc's identical in function and differing’ 
only in the arrangement of their filament circuits to afford the most ('cononiit <d 
di.sposition. Referring to the top lialf of the echo suppres.sor. v'dWv tS is an 
amplifier bridged across the out])ut of the* am])lifier in line 2 2'. This yalv' 
applies flu* amplified speech yoltages to tlic* in))ut of valve* 10, whic'h server 
as a voltage limit(*r, and within the working range* makes the behaviour of tin 
apparatus substantially independent of speecfi level in the line* 'Fhe outpni 
of the limiter is applied to \'alve 13, wdiich rc'ctifies the* speech currents, causing 
a direct current to flow^ in resistance* 14 ; within the ope'iating range of spe*c‘ 
levels, this currt'iit, owing te) the effect of the voltage* limiteT, valve 10, is. t" 
all practical intent, independe'iit of the* spec'ch le\ e'l at 2'. The voltage ge'n('rat< d 
across resistance* 14 ap[)lit\s such a negative* voltage to the grid of the .se'eon ! 
valve that its amplification is converte'd into a loss. 

In this wav^ speech in line 2 2' paralyses the circuit 1 i \ so that any ecln*- ' 
are* rendered meffe'ctive*. 

A special type of voie'c operated switching dev ice is employed in connecti ' * 
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with the transatlantic circuit, which diflers fioiii a nurnial echo suppressor 
in that it is capable of suppressing an echo having a zero delay. This is made 
necessary because* of the desirability of ojxaating transmitting and receiving 
stations on the same wave lengths, so that the receiving system is capable of 
amplifying the relatively weak signals received from the* distant station and 
yet rejects the much stronger signals received from the local transmitting 
station. For this purpose, to avoid clipping of the spe(‘ch, it is necessary to 
introduce delay networks to retard the speech whih* switching ojHTations are 
in progress. Referring to Fig. 5, the upper circuit carries outgoing speech 
to the radio transmitter and the lower speech circuit carries speech from the 
radio recxdvor to tfu* subscriber. TJie recciv'ing circ uit is normallv' through 
and the transmitting circuit is norinallv' blocked. Outgoing speech from the 
toll board arrives first of all at the amplifier detector bridged acioss the upper 
circuit and operates one* relay which blocks the incoming circ uit and anothc‘r 
relay which removes the short circuit from the outgoing path . 1 n this conditi* >11 
incoming speech or noise has no effect on the circuit. 

On the cessation of outgoing speech the circuit returns to normal. Incoming 
speech blocks the (jutgoirig circuit (close to the four-wire terminating set) and 
so prevents any unbalance currents passing tfie terminating set from operating 
the amplifier detected' associated with the outgoing circuit. 

In every case the delay network is of such a length that the switching 
processes are complete before the speech arrives at the output of the dela\ 
network. 

(d) Interference in telephone circuits may he inductiv e or may be iritrodu('<'«i 
by the charging and floating machines associated with the pow'er plants 
the amplifier stations ; in the case of radio links thc^ question of atmospheri* ^ 
has also to be considered. Indurtiva* interference is introduced either In 
neighbouring power circuits, by telegraph circuits on the .same route, or In, 
speech circuits on the same route, in which case it is referred to as crosstalk. 

Power induction is guarded against by careful survey the route befof 
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laying tht* cable, by suitable transpositions in the power lines themselves, by 
bondijig on electrified railways, and by selective interconnection of the con- 
ductors of the cable at joints to balance th(‘ conductor ca])acities to earth. 

Interference from power j)lants is reduced to a minimum by se])arating power 
supply circuits from s])eech circuits and by the insertion of filters in the ])ower 
supply leads. 

Reduction of teh'grapli intc'rferenca* is (‘tt(‘cte(l by the use oi noise killers 
which are sometim(*s ndern'd to as shaping circuits and whicli ('onsist of low 
pass filters to sup])ress the high frequem y components ol tlit' t(‘legraph wa^'e 
which are most serious in causing inttTft‘rence. 

Crosstalk is reduced to a minimum by candid adjustment of th(‘ spe(‘rh hovels, 
by balancing the internal capacities m each (|uad, and by special attention 
to the inductance and resistanc'c balances of i(»ading coils, as well as by taking 
cart' to keep the conductor resistanct' of tlu' cable itself balanced. Sjiecial care 
has to be taken in the layout ol rt'peater stations and design ol repeating coils, 
as well as in the arrangtnnent of snppK* circuits, both low tension and high 
tension, since these <u*e alwavs common to a lai'gt' number of repeaters. 

'rht‘ (|U(‘stion of atmospheric interleience has bet'ii left to the last, sinct' it 
is a very special ])roblem in it.self. During certain ))eriods of the day and yt^ar 
the interference by atmosph(Ties, crmpled with fading in the signal strength, 
is suftu'it'nt to render the circuit entirely inoperative. In order to n'duce this 
inofieratiw period to a minimum special precautions are taken in the choice 
of wave lengths, in the location of the tran.smitfing and rt'ccdving stations, in 
the type of anten/ne, in the type oi modulation proce.ss, and in the o])eration 
of the circuit, to ensure tliat the maximum ratio of signal to noise* is alwaV’s 
obtained. (Generally speaking, it is always p<».ssib1e at any one time to choose 
such a wave length that satisfactory communication can be established, and 
this with a total u.se of only two or three wave lengths. The removal of the 
receiving station in JCnglaiid from Wrougbton, Somersetshire, to (aipar, 
Scotland, was l^rought about purely on account ol the better recejition, and 
for the same reason the rec eiving station in AmiTica was locatcnl at Houlton, 
Maine. 

Directional antanna' an' asc'd both tor transmission and reception, and are 
an important factor in increasing signal stn tigtii and reducing noise, I be 
single .side band system of transmission in usc' at Rugby, in conjunction with 
complete carrier elimination, cmables tbi' highest degree of sidectivity to bt* 
used in the receiving system, combined with a maximum radiation of energy 
at the frequencies carrying the speech characteristics. In the operation of the 
circuit precautions are taken to ensure that the radio transmitter is always 
Itilly loaded irrespective of the strength of the* speaker s \’oict‘, so that the 
nmximum received held strength is always obtained. 

The evolution of radio links has now reached such a stage that the teiininals 
''*f such a connection can be regarded in exactly the same way as the terminals 
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of a laud liiu* connection, both from a technical and Irorn an o])CTating point 
of view, ft is, of (ourse, evident that, since radio links are usually costly, 
they .should b(‘ operati‘d on a similar l)a.sis to a high priced long distance circuit, 
with a niaximiim economy in line time. hTom a technical standpoint no point 
on the earth is so remote from another that it is impo.ssible to connect the tw»» 
by long distance telephone. Obvious economic limitations of supply and 
demand up to now have prevented the installation of many very long ( irciiits 
The circuit which was rec(*ntly set up ]>etween Stockholm and New York i^ 
an ('xample oi the possibilities of long distance communication This circuit 
was 22,2f)4 kms. long, and was made up as follows : - 

10,400 kins, of (‘xtra light loaded cable 

4,700 ,, radio link 

(>.^50 ,, of (»pen wire line 

514 ., of submarine cable 

it was ('(juipped with 13(S four-wire r(‘peaters. 24 ('arricT lepeaters, i> loni 
( ircuit r(‘peat(‘rs and S ec'ho suppressor'^, including th(' spc'cial voic(‘ o])(Tatt‘(l 
switching device at London and N<'w York 

1 now propose to deal with th(‘ numlu'r of (ommunic'ations jiossible over 
the same ])air of wires at the same tim(‘ and in ('onsidtTing any available 
t(*l(‘plione circuit of a t\’])e con.sisting ('itluT of ac'rial lines or short cable line^ 
th(*r(‘ is availabh' tor transmi.ssion ])urpos(‘s a trecpu'iUA range* c‘xtending ironi 
zero or a few cycle's jx'r sc'cond u]) to jo.ex.o ( \c l('s pei second. Varicuis ('oui 
munication svstems have bei'U dc'signed to enable* the* maximum use b(' 
made' of this fic'que'ucx' range. 

J'hesi' systems compri.se . 

(1) riu* ('omposite 'rel('graj)h Svstein. whicli is supe'rinijiose'd nii tir 

tele])lione system and (.xa'upie's the' ire'ejueiK'v range troin 

o tSo cvcies. 

(2) The Carrier Telegra])h Sy.stem, which occujiies the freejiuncv 

range from 3,000 to 10,000 cycles. 

(3) The ('arrier Teflephone* System, which o<'ciij>ies the fnxjik'iK \ 

range from 5,000 to 30,000 cye les. 

The ti'lephone clianne*! is limite'd to the frequeiuy range*, 100 3,e»oo ('VeK ’, 
to ])ennit the siinultaiu'ous ii.se* e>f one or more of the* other coinmimieMticM 
syste'ins. 

rile* ('omposite Syste'in on an ope'ii win* telephone* eareant provides tu" 
indepe'ndent c'arth return telegraph channe*ls. I'lie spee*d of transmission om: 
<‘ach channe*! mav be uj) to 25 cye'les per .second or approximately f)o wor<i‘ 
])e'r minute Morse, and bv the u.se of the ordinary tele*graph duplex fialaia* 
the* transmis.sion may be in two din'ctions simultaneously. 

It will be evident that the* use e)f telephone ringing current falling within th' 
range o in So cvcies wall not be penni.s.sibl(' over a c()m])osit(*d circuit, sin'^ 
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it would interfere witli th(‘ ti'lcKraph. md tlierelon* it is necessary to inseit 
special Com{)()site Ringer apparatus, in the K\ch:i!it;e .ide of tht‘ line, n^peating 
coils in all cases when* the tel(‘])hone signalling is by rb cycle curnaits. I'he 
composite ringer translate's the outgoing ib ('y<.'Ie ringing ('urrent Ironi the* 
e\( hange to a highei tre(]ue‘nc\', usuallv' i (h* 5<)() e ycie s. and transmits this 
ov(T the line. Similarly it translates ineommg calling signals from the* line 
and transmits ib cycle ciirn'iit to the* exe'hange 

I he* (.cirriei lele'giaph System pro\ide*s jo rrHlep/’ndc'iit t ('lt*graj)[i e hanne*ls 
in both direc tions. e*ae'l‘, e hannel being capable of transmission at a telegraph 
sj)t*ed of 40 cycle's. 

In carri(*r tele'graphy the e'urri'ut'^ are* more* st‘\’('i (‘i\' atte'imate'd than in 
the case of dire'ct (‘urrent te*le*graj)hy, ancl carric'r t<‘U'giaph repc'ate'rs mu.*^t 
be* providc'd to e:om])('nsate‘ lor the increased attenuation Tlu'se* lepe'ateis 
have* be*e‘ii desigiu'd so tliat their .spaeiug evil! cuirespond with tlie* telepiie)ne* 
repc'ateT spacing on the* line, and it is thus p<).s.si])l(‘ to an'ommodate* the* te*le.‘graph 
ie'j)e*att*rs in buildings already housing tele-pliene* u*pe*ate'rN 

( arrier 1 e*lt*|)hoii(' Systems [)re)vide one* or thie'e* more e haime'ls o\e*r an e)pen 
wire line or slie)rt underground ea submarine* caUe* wliich ma\ be* alre'aely in u.se* 
lor tlie* usual jiurposcs, c.g , xoie'e* fre'<]uency tele*phony and composite te'legraphy. 
lu'oin a trunk e'xeduinge* operate)r’s j)oint ot \ie‘\v there* is ne) difference 
be*tween a cariieT earcuit and an\ ordinal v trunk can mt riu* subscril)er 
will notice only that the carrie'r e irc iiit is be'e from the* noise* usually found 
on o]>e*n wire trunk line*^. 1 be earner e‘(|mpmeiit re'([uir(*d e*an lx* elassihe'd 
roughly as carrie*r terminal eejuipnu'iit or e'arrier re’peat(*r (*c|uipment At 
carrieT teTininals the spe‘e*ch freapu ‘Dene's re‘e'(*i\e‘d from a snbscrilx'r’s set an* 
us(*el to modulate* the* carrit*r Irecjuency Mexlulation lias the e*fte‘('t of e'onverting 
tile speexdi Ire'cjuc'iicie's to higluT tre‘(jiu*ncie*s. and it is the'se latte*r which are 
tiansmitted along the line. At the re’ceiving teTininal tlie* high fn‘(juencies 
an* “ demodulate'd,” or detee'ted. and thus brought l)ack to their true place 
m the* fre‘e.|ue*ncy scale. Hy mnviug the* fre‘(|ue*nci(*s resulting from sewral 
subscribers’ line's to difte’n'iit jiarts of tlie* fre(|iu'iicv scale* it is possible* to 
jx'ovide* several e'eeiive'rsation channels em the same* pan of wiu's Separation 
b(*tw’C(*n the frecpiemcie's resulting fremi the* different coiu'e*rsations is ejected 
by me'ans of electric wave* tilte'is wliiedi an* ele‘signe*d each to pass a band of 
fie'epiencii's and to eliminate all others 

( arrieT repeaters an* usexl on lines when* the atle*nuatioii is loo great to 
pe'rmit the use of terminals only. They have be‘e*n de"sign(‘d se) that their 
spacing corn.*s})e)nds with the usual .sjiaeing' of voice frecpu'ncy re'peaters for 
die cause already me'iitioned. 

Although it may be thought that carrier apjiaratus must lx* comparatively 
< vpensive, it is found in practice to be othc'rwise*. In many cases, ])articularlv 
!'>r distanc(?s greater than 200 miles, it is cheaper to install and maiutain 
arrier systems, than to provide and maintviin additional pairs of win's to 
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NORHAL TEUCQRAPH 
MORHAU TELCPHONK 
iSSB CARRI6R TELVORAPH 
ffni'lill CARRIER TBCEPHOrtE 

uIAGRA;^ of FRCQUeNClES ALLOTTED TO 
COMMUNICATIOM services 

Fig, 6, 


give the same tacilitii'S. Indeed, a single channel system has proved to he 
economical for distances as short as 40 or 50 miles. 

The diagram Fig 6, indicates the frequency range occupied by the various 
systems, and Fig. 7 shows three alternative cases ol their application to a 
telephone circuit. 

In Case i, Fig. 7, we have : — 





Pig, 7. 
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One normal telephone circuit 
Two composite telegraph circuits 
Three carrier telephone circuit*, 
or a total of 4 telephone and 2 telegrapli circuits. 

Ill (^ase 2, Fig. 7, w(‘ have : — 

One normal telephone circuit 
Two composite^ telegraph ('ircuit'** 

Ten carri(‘r t<‘k'graph circuits 
or .1 total of oiU‘ tc‘U‘plion(' and 12 telegraph ciK iiit- 

In ('asi' 4, Ldg. 7. wt' Iia\'e : — 

OtK' normal t(‘h*plion(‘ ( iK uit 
'Fwo composit(' tel<‘grapl! ('in uits 
Thr(*e can iia* t(‘](‘plione ('iremts 
Two (‘arrier tek’graph circuits. 

or a total of 4 teIej:>hone circuits and 4 t(‘legrapli ciicuits ; this, I hi'lieve, 
R'pnsents the greatest amount r>l traffic that has hiaai (ommercially ('arried, 
although 1 am aware that much greatta capaciti(‘s have been d(\scribt‘d in 
published [)ap(‘rs, but not necessarily as actual accomplished n^sults. 

All teh'graph circuits can be worked duplex 

In th(‘ first of tliese two cases the s(*rviees can Ik* operated at the same time 
witliont much dilhcultv, but in tlie third ( ase ('aieful ('onsidiTation i.s'neia'.s.sar \ 
to ensure the location of the carrica* telegraph channels in a range where tln'\ 
will not interlere or lie intiadered with by the carrier telephone' channels, aiuh 
is ])robable that thev will b(‘ restrictc'd to tlu‘ range' 4,000 to 5,000 cyeU-s 01 the' 
range above 3e),f)e)o cycles. 7 'here is .set up in this hall two tc'nninal e'fpiipmeiits 
connected by a ])air (»1 wires and ecpiippe'd with orelinarv tek'pbom' sets, two 
composite' telegra})h channels, one carrie*r te'lephe)ne channel and one* canu i 
telegraph channel, and by eipeTating thean all sepai'ate'ly and tluai simnltanee)U.slv 
but e)nlv rereiving one at a time', their .simultaneous o}x*ration witlnmt inte'i ■ 
ferene'c can be demonstrated. 

Dl'MONSl KA 1 ION. 

At the' conclusion of the* lecture tlie following cNperimeaits we*re carii»'<l 
e>ut with the demonstration ecpiipment 

Conversation teiok )>lace, e)r the telegraph apparatus was e)p('rated, on I'ar!; 
channel e)f communication separately with all other channels silent. Tin 
loud speaker was connected in each case first to the mid point of the line, ami 
then, in the case of the telephone circuits, to one of the terminals ; in the c'as< 
of the t(‘lt*graph circuits the operation at the terminal was observed, not on 
the loud speaker, but on the telegraph apparatus. 

From these experiincints could be judged the effect of the set of frequencic- 
used for each channel as transmitted on the line. 
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Th(' next stage was to liave all eliannels 0 ])erate(l simultaneously, th(‘ jumble 
of fn'(ju(uiries passing along tlu^ line Ix'ing observed by connecting th(* loud 
speaker to the line. 

lo indicate that eac h ol the channels was successfully separated from the 
others at the terminal e(]ui])m(‘nt the final stage was to add the channels one* 
by one to the lim*, to observe the effects on the line as each was added, by 
t onnecting the loud speaker to the line and then, by connecting the loud speaker 
to the ti'nninal apparatus, to notice that each channel was functioning satis* 
lactorily. as though the otluT channels were not in existence. 


DISCI SSION 

fnj. (aiAikM VN, 111 opt'iijng tht* discussion, s.iid the* aiidu’nct* would uisli to join 
in his ap];n'cjation ot the extniordinariJy inteivsting way in which Mr. Nash liad 
vlesiTibed wind was, ht' sup])osed, the most extraordinaiy thing which man had ytt 
ilone on this planet H(‘ doulited whether anytHxh had come across anything in 
which man had gone inoie completely beyond w‘h«il would have been expected 
1 hat our tiny voice "that jioor little noise we make i*very time wi* speak" should 
be capalde oi going i S,()()t) was extraordinaiy, and th(' tact that a single* wire 

should be able to carrv so many ditieieiit messages at the same* time wais wonderful. 

d'he thought whicli had Kept coming into lus mind as he had listened to the lecture 

h. id l>een liow' like it <ill vwis to what happened in our ow n brain. Neurologists said 
that the ordinary human brain had about as many sepaiate living cells — neurons- 
<is this woild had mhabitants That was to say, e ach of our brains had got about 

i. jtH) million" inhabit ants." and each ot those " iniiabitants " w’as on one telephone 
>\'.stt‘m naiiK'Iy, the iierv(\s. Many of those " iniiabitants " had as many as ten 
• lillerent wires (nerves) leading to them 'riiereiore, I'atli ol us owned a very 
complicated telt'phone system, ecpiivalent t(» the whole world on one telephone 
s\stem. Mr. Nash and his tinaids and contemporaries were eomiiig veiy near to 
that same sort of organism He supposed it would not be veiy long Ix'fore every 
iiiliabitant ol this globt* w.is on the telephone, and the interesting thing then w'as to 
Ihmk that the globe as a whole woukl behave as one individual. The next problem 
would be for that individual to tiud some other " iiidn idual ’’ totalkto; otherwise 
life would be very dull ! 

fhert' wau*e many things he would hkej to say, but he would coniine himself 
'o expressing his personal appreciation for thi* immense amount of troubk* to which 
Mr, Nash had gone in giving his demonstration 

Mk. A. D.widson (Vice-President, AIF America Cables, Inc,), said that personally 
lie liad been interested all his life in submarine cables. IMssildy, in the advance ol 
icsearch in connection with submarine cables, a great deal ol tlu* work w’hich had 
I'lH'ii done on lines and circuits w ould find a place in tlie submarine cable. It seemed 
h> him that coinmimications ol all kinds were coming closer and closer together. 
Nowadays w'e rlid not know* where one began and wdiert* tlu* other ended. He 
' V pressed his very hearty appreciation ol the paper. 


Or. V. J, W. Whipple (Assistant Director, Meteorological Office), said he could 
i‘nd nothing but praise to give to such a delightlul lecture as Mr. Na.sh had delivered. 
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Mr. Nash liad a manner ot delivery which had a very vspecial charm in it, and hi 
had kept the audience intemscly interested the whole evening. For him to say 
anything more would be presumption, anti tluTcfort' he would sit dtnvn again 
expressing his appreciation. 


Mr. Li ewelvn B. Aikinsom said he had been delight(‘d with the lecture and had 
learned a great deal from it. He Avas not a telephone expert in any senst*, but hv 
had been carried that night a very long way mentally on the suliject. Wlieu In- 
had been born the Atlantic telegraph was in existence ; the worltl had got as far as 
that. It had been a ver^’ slow business and highly expcnsi\e. He recollect! d IJie 
invention of the telephone. He had seen what had been proliably one of t he first hall 
dozen sets made in this country. He had tri(‘d it as a boy in the Ijouse of an oh] 
friend — ^the father of one of his school companions, who had made it hnuselt lb 
had been present at the first trials. He had seen th(‘ flevelopnu'iill of tel(‘phon( 
exchanges from very small and rudimentary rdfairs up to whaf thyy were nou . 
including the various automatic .systems. H(‘ had seen the developmept of wirel(\'-s 
telegraphy bidore wireless telephony was thought of at all, when, it haf^ Ihnui purel\ 
the transmission of Morse signals at first over eompaiativcdy small, and then lougei . 
distances. He had been living in South \Val(‘s at the* timt' that Marconi had tiisl 
come to England and succe(‘ded in int(T('sting Sir William Pn'ece to trying his 
system. He had found an old hdter which he had written to lus lather in the 
followingterms : “ Ihe(‘c<‘ha(l invited me to dint* w ith him to niorrowMUght toiiu it 
a chap named Marconi, who claims to be alik* to send nu'ssages w'ithout wiies ’ 
A few days aft(*r that Marconi had succeeded in demonstraliug to Sir WiUnnn 
Preece and to the British Post Office that he could s«-nd such messages He liah 
seen these things e'onu* about one at a time, so tJie *iuduHU'e could irnagnu^ that, .i^ 
an electrical man, he had followed tliem all with tlu* vt'ry deept‘st interest ( )t l.iti i 
years developments had gone at such a pace' that iiiiJess ono was sptrialisiug, us 
the lecturer w^as, one soon got out of oiu'’s depth That Avas why Ik* valu<*d tin 
lecture, which, although it invohed some technicalities, had bc*i*ii giAeji lu such uii 
easy and e.lcar style that most prc\sent, evcui those Avho possessed no ttrhuK.i] 
knowledge, had understood the points and ditficulties connected with the subject 
The subject of broadcasting had not bc‘C‘ii dt*alt with, c*xcept in gcmcTal tennis w hn li 
reminded him of the proposition that the lhrc*e Avays of most rapidly distributing 
information w^ere telegraph, telc*yihon<* and tell-a-Avoinan. The last Avas the* bioud 
casting system. 

Mr. K. S. Byng (Standard Teleplioties & Cables Idmiled), amplified in a 
technical details the lecturer’s diagram of the connection be tween the long distaiu r 
exchanges and explained lliat this intermexiiate link, consisting of toll e:able. loading 
coils and repeaters, repre.seiited a veiy important development whit h had tala n 
place during thepast ten years. The progress thus achieved had now made possible 
technically and commercially, an " all-cable telephone communicatiou betwe<‘it 
practically all European countries, and although the radio links, cis described b\ 
the lecturer, might play an important part in the connection of distant contineub, 
tliere would, in his opinion, always be a need for a high grade type of cable aii<i 
its accessories, which would continue to call for still further improvement aiul 
development. 


A hearty vote ol thanks to the lecturer concluded the meeting. 
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NOTES ON BOOKS. 

SoMi; Noi'KS on Bookhindinc.. By Douj^las Cockcrdl. Oxford University 
Press. London . Humphrey Milford. 3.S 

A concise, scholarly and useful little book, by a man whom we must regard as 
one of those chiefly responsible for the high standard maintained by a group of 
contemporary craftsmen. 

The author does not exaggerate the maftTial prospects that he ahead of a novice 
in book binding. This is not a luerati\-e craft ; f)ut one wonders whiTher the 
(.aprice of fashion might not bring into cxislem t' a ni'w .society of amateurs, 
who would spend at least so much per year on finely pnnb'fl and bound books. 
Such a turn of affairs is not unthinkable 

The lat(‘.st .show of bindings at the L (' ( ( entral School of .Vrts and ('rafts is 

the best witni'ss to thi' valiu' of the liTtures gi\en to tlu' stiidcMits liy Mr. ('ockerell, 
and hen‘ ])ublished witli slight nuxbruations the spixudist will appreciate the 
analysis of \\hai constitutes eftn'iency m the various .stages of production, and 
(‘verybody will be intcTestcxl 111 the autlior’s geiUTal comments on the hnislu'd 
article* 

The note' r(‘]inntt‘d at the end of tin* book is (‘spee'ialK useful to owiUTs of precious 
books and to librarians, as it deals with spi'cilicalions and “ how to give onlers 
for binding.” 

Bi ('kamsm vNsHip Ik Brick \M) In i-. and in Sioni. Si.vji-.s. I-iy 

Natlianu'l Lloyd ('ambndge Umveisiiv Pres^ 15s- net. 

'rin* charm of a house or cottage dejxmds not only on the main design but also 
on refim'mcaits of det;nl in the* e\<‘(‘ution ol tlie woik Small a w'kwardn cesses are 
al)l{‘, out of all pro])Oition. to s))oil the* whole of w hu h they an* a part ; set*, for 
lustance, log i yS m Mr Lloyd’s book, from whuli it is obvious that (‘xcellent 
( tmtours have to be* snp()ort(‘d m the* right wav b\ tin* riglit matiTials if tJiey are 
not to be a lailure 

In builduig, textiiie i.s both the suriatt* geiieiallv and tin* niter- lelat ion ol the 
Hints ol the surtace it is tlieit-fore aetuallv one element m tfu* design and so a 
more important laelor c‘\t‘n than in painting In the case ol vdd cottages, which 
,ue liv nature mote cliannnig than iutell(‘( t ual. te.xtun* and craftsmanship, the 
choice and a])])lication ot brick and tile, are nearly everything The layman may 
be .sur])rised to find how much soplu.stic af 1011 the harmonious tr('atnu‘nt of these 
materials presupposes. 

\s Mr Lloyd says in Ins pielact*, wliether one is restoring or adding on to an 
old cottage, or buikhng a lU'w one, it costs no more* to get those details right on 
which so much depends, than to get them wrong 1 .should hk(‘ to s('e Ins book, 
m a cheap <‘dition d possilde, in the hands ol all the country buildcTs in Kngland ; 
some of whom, animated by the highest motives, oecasionally spoil the ship for 
a ha’porth of tar which they do not n-ally grudge I'hose not animated by the 
highest motives might, on reading Ihtilduig Ciafismnisht p, see the error of their 
wavs and repimt. 

Mr. Lloyd's exaniplis arc dividod hotvvfcn the aiKiiiyiiioUh work ol old builder.s, 
ttlioso unerring instimt lor w’hat was at the same nine practical and beautiful 
IS so often impressne, and the (U'signs of eniinenf architects Since Inigo Jones, 
iMigland has nearly alway.s been ble.ssed with architects ol great talent, in w'honi 
the scholar ami connoisseur h.ts bv no ini'ans ousted the (i<siti\e aitist. Just as 
nothing reflects more cre.lit on Ictinus than the section of his cornice mouldings, 
!-o nothing could illustrate more agreeably the versatile genius of Sir Edwin I.utyens 
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than details of his brick and tile combinations, as shown in this book. See h’igs 
1 18 and 123. Admirable, also, is the finial with its gauged brick ball by K. Detmai 
Blow, Fig. 104. 

Mr. Lloyd approves of lancy tiles tor weather tiling, at any rat(‘ alternateh 
with plain tiles, but there seems no doubt that only time can make them lose then 
air of affectation ; they are apt not to be good in themselves. 

An excellent book, happily appearing at a moment wdien one liopes that tlu 
movement for preserving old cottages has .stimulated widespread int(.‘rest in IIk 
subject wath wiiich it deals. 

.\lk.\UNE .\ccLTMrL.\TORs. P>y J T. Crenell, B.A., and 1 '. M. Lea, M.Sc., A. I ( 
London : Longmans, Grecm S: Co , Ltd. los, 6d. net. ^ 

'the alkaline accumulator, *1 product ot the prt\sent ('(Miturv, hai not yet won 
its way to popular favour ; mde(‘d, it is pirohabli^ that only a vaTy sniall })ercenta;>(‘ 
of the users of accumulators have so much rus heard otthe existence df Die alkaliiu' 
variety. Nor is this becau.se the ordinary or acid type is m any stnisi^ a satist.ic.tojw 
article. On the contrary, as everyone knows, it nsjuires constant skilW-d atti^ntion 
if a reasonable standard ol performance is to lie obtaiiusl , and twini un\U*r the mosi 
favourable conditions its life is short but far from gay. 

The newer type ()f accumulator now under consideration, wlulc it has its <a\ii 
faults, posse.sses sufficient advantages to d(‘s:‘r\e a spcrial tt*xt-book 'flK' authop- 
have presented the subject in a commendably impartial manner, but they hav- 
succeeded m making it evident that sucli furtlu'r progress as ma\' reasonably 1" 
expected will proViably place the alkaline accumiiiatoi 111 a very fa\onra])lt‘ position 
in relation to its acid competitor 

The terms acid and alkidiiu^ m the ]>n*sent coniusMon refer to the ('leclrohti 
.solutions, sulphuric acid and caustic sod.i n'spcctivcly, which arc used m the cells , 
but of course the electrodes also an* widt'ly dithaeiit. As is well known, the acnl 
accumulator lias a positne lead plate covered with haul peroxidt^, and a negfdi\< 
load plate covered with .s]iongy haul ; but in the new tNjre Iht' positive m.iten.ii 
is mainly a, mixture ot nickel oxuh's lu'ld m contact with a uu'kci plated stcr! 
plate, w'hilethe iiegativt* pole is roughly similar in construction, but holds a im.xtiii' 
of iron oxides, to w hich cadmium is sometimes added 

Feeling that little real compreh<‘n.sion of thi‘ sid>)ect could ics ilt without a gi<is|> 
ot the underlying theory, th<‘ authois hav<‘ gi\cn a brud general account of cha tred' 
and electrolyte action h'rom th(‘ point ot view ot pun* physical cht‘mistry, ilii^ 
.has boon most admirably done, many customarv tallacies having been can'lulb 
avoided. These theoretical sections constitnti*, m fact, a remarkable ])ie. c <>' 
accurate and sound summan/ation, and could lie read w'lth gri‘at advantage bs 
many wdio are not specially interested in accunuilators , one’s only doubt is whctli' ’ 
they wdll not fie found too comlensed by those w'ho «ire not alreach' tamiliar wit', 
these electro-chemicid problems 

The main part of the book, however, is concerned with more practical maltcn 
the manufacture, charachTistics and treatment ot alkaline accumulators are lu'b 
flescrilnxl, and their behaviour is com])ared with that ot th(‘ acid type, 'fhe alkalin'' 
cells have a lower etticiency from the purely electrical point of view*, tlicir volt.n.' 
during discharge is le.ss constant, they are more bulky and mure costly, and Dun 
state of charge at any instant is less easily ascertainable ; on the other hand, th' ' 
lia\'e .'I longer life, their maintenance is inucli simpler and cheaper, they rel.nn 
their capacity at much higher rat(‘s of discharge, and finally the alkaline electrul\ i' 
w'ith its absence of fumes, is in many circumstances a decidedly advantage^ * 
feature. 
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TWENTY SECOND ORDINARY MEETING. 
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Tames Swinuuknf. L\R.S.. P.i-t PirMdent ot llu- Insiiiniion of 

KlucTrunl Kiij^iiATrs, in the Ciiair. 


The followinjL^ paper was read : - 

THE REFORM OF THE BRITISH PATEN! SYSTICM. 

Bv Robfri Bttrreii, P>arrister-at-Lav\. 

! he subject upon which 3 have the honour to address you this evening, 
nainel^h the reforni of the British l^iitent System, is a very extensive and 
important one, and it is obvious that in the space ol one hour it would be useless 
to attempt to deal exhaustively with the subject. I understand that this 
So('iety may arrange further meetings at which it will be possible to go into some 
of the questions raised in more detail. In these circumstances it seems to me 
that the most useful contribution that I can make towards the discussion of 
the problem this evening, is to review in more or less a general manner the 
various difficulties of our present system as a whole, even if I iim unable, 
hi deal exhaustively with any particular case. 

My task is considerably simplified bj^ the work recently undertaken by the 
British Science Guild, which in April, 1927, apyiointed a very distinguished 
committee to consider the question. This Committee lias recently issued its 
^*^*port, and this report contains a number of important recommendations 
' 'vering most aspects of the question. 
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I think it will be convenient, therefore, in discussing the subject, that 1 should 
follow, as far as possible, the same order of treatment as has been adopted in th(^ 
Report to which I refer. Before dealing in detail with the Report, however, 1 
desire first of all to make a few general observations with regard to some of th(‘ 
points of view from which, in my opinion, the question of the reform of tin 
British Patent System should be approached. 

I XTKRNATIONAL CONSIDERA I IONS 

The British Patent Law owes its origin to, and is .still ba.sed upon, tin 
“ Statute of Monopolies,*’ which was pa.ssed in the reign of James J. At that 
(late indastrial conditions in this country differed vastly from jflit' conditioiK 
obtaining at the present time. The introduction of im])roved co^jimunicatioii- 
alone has completely altered the character of industry as we kinow it, from 
industry as it existed in tin* time when the Statute of Monopolies was pas.sed 
In the days of James I industry was, (Comparatively sj)eaking, a local mattei 
whereas to-day the whole world art' the potential customers of the siu'cessinl 
industrialist. In consid(3ring the reform of the British patent system, therefon 
it is important that the question should be rc^garded not nuTely from an insuhn 
point of view. 

It may at first sight .seem unneces.sary when (on.sidenng the reform ol th( 
British patent system to have n*gard at the same tim(‘ to the patent laws in 
force in foreign countric‘s. As a matter of fact, this is not so, and it is of ihc 
utmost importance not only carefully to (onsider the x arious systems in Ioim 
in other countricis, but also the terms of any international convention dc'almt:. 
with the subject of industrial property. 

The value of a British Patent to a Briti.sh manulaetiircT li(*s not .so much in tin 
nmnopoly which he thereby obtains in this country, as in the intcTuational 
monopoly obtainable on the basis of the a])plication made in his countrv ^>1 
origin. The extension of protection to foreign ('ountries is legulated by tin 
terms of the Inteniaticmal Convcmti(m of Paris of i<S83 as amended at the Hagu<‘ 
in 1925. Great care must, tlierefore, be taken to ensure' that no amendment 
our existing system is introduced which will in any w'ay imf>eril the \ei\ 
valuable privileges which may b(‘ secured if the t(Tms of the ronvcmlion ao 
duly observed. 

The Internathmal Convention in its present form in no scMise imposes on aio 
Convention country any definite code of law, and is mainly concerned with 
unificatkm of the formalities necessary to obtain protection and with th' 
establishment of a uniform period of priority. 

This period of priority is of 12 months duratiem. Any applicant for a patent 
or equivalent protection in any of the Conventiem countries is, thendore,entitlnl 
at any time within twelve months of the date of applicatiem in his country ‘ i 
origin to apply in the Convention countries for protection, with priority datui;' 
back to the date of original application in his home country. 
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It should be observed tliat priority does not extend back further than the date 
of original application. If, tlierefore, any amendment of English law were 
introduced whereby the effect of a publication in this country prior to the dat<‘ 
of application were modified, such amendment would, so far as the International 
(xmvention is concerned, be of no ehect. 1 may, perhaps, illustrate what I have 
in mind by reference to the practice of the United States of America. Under 
the United States law it is not necessary that an invamtor should lodge liis 
application for protection before publishing his invention to th(‘ world, and 
under American law, two years are allowed aftei j)ublication within which to 
apply for protection. 

In many foreign countries, Iiowever, an invention, in order to lx* capable 
of ])rotection, must be one wiiich at the date wbtm tlie application is made lias 
not been previously published in any part of tlu* world. As a result, many an 
\inerican inventor who obtains valid protection for his invention in the Unitc'd 
.'States finds, wlu'n he applies abroad, tliat he is unable to obtain protection 
owing to a publication made by himself in the United States prior to his 
.ip[)lication for protection in that country. This example illustrates tlie 
importance of paying due regard to the existing laws of foreign countries, and 
ill particular to tlu‘ tiM ins of international industrial })roperty Conventions, 
when considering the desiraliility of the' introduction of any particular 
amendment into the Hritish patent law. 

There are, however, other reasons. We are an insular people, and are some- 
what disinclined to Iroubh' ourselves ahtmt the legal systems in force in other 
countries. In the last few years it has been my privilege to participate in a 
number of international ('onferfmees at which pattuit questions have been 
discussed, and I have hern much .struck with the close attention with whieli 
the development ol the llritisli patent and trade mark s\'sterus arc watched by 
c.xperts in other countries. In advocating any particular change in the English 
legal patent system, we must, therefore, remember that any such change will 
nt once be carefully noted by those concerned in industrial property (]ue.stions in 
londgn c<3untries, and then* is always the possibility that a cliange in the British 
law may be followed by a similar change in foreign law. This applies, of 
M)urse, with particnlai forci* to the Dominiums and the Britisli Colonies and 
De|:)endencies, 

I can well conceix e circumstances in which a particular amendment of the 
Idiglish law might be suited to British industrialists, whereas the introduction 
ut similar legislation in the patent .systems of foreign countries, or in the 
Dominions and British Colonies, might be very detrimental to British interests. 
Indeed, the. disadvantages might well outweigh the advantages to be gained 
by the introduction of the change into the British system. 

The difficulty which British manufacturers encounter in obtaining adequate 
piotection for their inventions in foreign countries is largely due to the fact 
dial, although inventions are of international application and utility, the 
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protection in the various countries abroad must be obtained in virtue of 
the local laws, which laws are unfortunately lacking sadly in uniformity. 

The International Convention of Paris is practically the sole instrument 
available for securing a larger degree of uniformity of law than has hitherto 
prevailed. 

At the periodical International Conferences at which the text of the Con- 
vention is revised, the British Government has always insisted upon tlu^ 
desirability of international uniformity, and has done much to remove many 
of the irritating anomalies which have hitherto proved such a thorn in tlie 
flesh of British manufacturers There have, however, also been complaints 
as to some details of the British practice, which, in some instanbes, is peculiar 
to this country I refer, as an example, to the British practice of ante-dating 
a Convention application to the date of original application in t^' country oi 
origin. In considering wliether our Briti.sh practice in this respi'ct should \h 
amended, even though w(‘ may be of opinion that the system of^ ante-dating 
is the correct and logical system, we ought, J think, careiully to weigh a*^ 
against the disadvantages t»f introducing any change, the advantages likelv 
to be gained by the adoption of a .system whicli has uniformly been adopted 
by all the other countries of the Lhiion except Great Britain and her colonies. 
If this country makes .some sacrifices in the interests of international uniformil> . 
she will be in a much stronger jwsition to bring ])ressure on other countries to 
come into line on other cpiestions perhaps of even gi eater importance, 
which at present there is no uniformity of practi(('. As an instance. I 
perhaps refer to the question of third part\^ rights. 

The International Convention is next due to Ix^ n^vi.scd at the London 
Conference of 1933. The duty of preparing the ground for the revision ol tin 
Convention at this Conference is, according io the terms of the Conventioi! 
itself, entrusted to the Director of the Internatjoiial Oflice at Berne in collabor* ' 
tion with the Government of tlie country in which the conference takes place 
The preparatory work in connection with the Lcaidon (’onfiTcnce will therefoit 
largely fall upon the British Government. It is, I think, important to mention 
this, because the acceptance by the British Go\’ernment within the next thr< e 
years of any of the principles underlying the recommendations made in tlx 
report of the Briti.sli Science (iuikl w^ould naturally bind the hands of tlx 
British Government in the preparation of the work for the Internati<iiiai 
Conference. 


S(;ir:NCE Guild Kkport. 

Now I turn to tlie Report itself. In the Report the various que.stioi^ 
aie dealt with under seven headings, namely, Conditions of Validity. Shot! 
Term Patents, Applications for Patents, Proceedings before the Comptrohn. 
Proceedings in the Courts, Availability to the Public of Information in tlx 
Possession of the Patent Office, and Financial Considerations, I pro}>< ‘ 
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largely to follow this order of treatment, although owing to lack of time, 
1 shall not be able to deal individually with all the recommendations made 
by the Committee. Although time is short, I am anxious also, if possible, to 
refer, although quite briefly, to onr or two other matters not dealt with in 
the Report, but which, in mv opinion, might ustdiilly be discussed in connection 
with the Reform of the British Patent Svsteni. 

The recommendations in tlu' Report, takcui as a whol(‘, inav be said to be 
directed to four defects in our present system, an^i the vario\is reforms proposed 
aim at ensuring : — 

(a) A greater degree' of security, both to iu\ eiitors and the public, against 
the grant of iin’ahd ]>atents 

(h) The extensi<jn of the ])rotection of the ))atent laws to inventions 
which are at present unpatentable, eitiu'r becaust' they arc* not 
mamifact tiros ' within the meaning of the Statute of Monopolies, 
or b(‘cause they are devoid of patentable' subjee t matter, in the 
sense' that the\' lark inventive' mge'iiuity. 

(e) A reeiue’tion in the cost e:>f patent litigation. 

(d) The' re'duct ion of the ('xistmg congestion at tile Ikitent OHice and 
the introduction of faeilitu's (‘usiiriug a quicker patent grant 
tlian is at jirese-nt ])otsible. 

Novm i V. 

Uiide'r the' first eil tlu' above heads a number oi far-rcae hing ])re)posals are put 
lorward by tlie British Se wurv (biilel, Impcntant e liangcs of law arc suggested 
with re'gaid t(» the' official nnestigatiem as te> iio\eltv, the e'tfect (.>f prior publi- 
» <itioii by tlu' ]>at('nt(‘e hiinse'lf, aiitieipatiem of a jiate'iit of addition by the 
j>:irent spe'ciiication, the e'nelorse-me'iit of dembtful spe'e itications with warning 
notices as tei the sufticiene v of de'seription, and the eaiumeratiem in the Act 
itsi'lf of the e'e>ndition'-. of vahelity. 

in orde'r that a patent may be valid tiie invention claimed must, of course', 
l'«’ ne'W. This coiiditun, which is to be found in the Statute e>f Memopolies, 
IS a conditkm which, so far I am aware, is alsei to be found in the patent 
law of every othei e ounlty Under existing British practice' jirieir to the grant 
e»f a patent, the ajiplie'atien is subjected to a more or less strict examinatiejn 
l)v tlie British Pate'iit Oihev, tlioiigh this examination is of very limited extent, 
<nHl does neit extenel te) all tlu- prior documents which may conic* under considera- 
tion, if the valiclitv of tlu* patent is challenged in the ( emrts on the ground 

absence of novelty. 

It is obvious that suedi an examination canne)t give' any guarantee as to the 
novelty of the inventiem claimed, and it has also either disadvantages. In the 
^nst place it weakens very considenably the value e)f British patents as com- 
i*<ued with foreign patents which have been subjectc'd to a more extensive 
of search ; secemdly, it <Ioes not enable an inventeir who is anxieius to 
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obtain a cast-iron patent to obtain such information as is available in th(‘ 
Patent Office as to the state of the prior art ; and, thirdly, it results in the 
grant of invalid patents, which until they have been challenged and proved 
to be invalid, mav considerably hamper tlu' legitimate activities of British 
manufacturers. 

In this connection it must, of course, be remembered that the official search, 
though essentially directed to the question of nov^elty, also facilitates tlie 
<lrafting of a specitication, in such a way as to disclose patc'utable subjec t 
matter. 

In the Report it is first oi all suggested that a patent should not be invalidated 
by the publication of any document more than 50 years betore date* of the 
patemt If the st^arch is to ])e restricted to the same period this sugj^iistion seems 
to me to be hascid on sound common sense. It is admitted that itsi result might 
po.ssibly bt' to confer validity on a few patents which would ptherwi.se 1 k‘ 
invalid, but tliis disaeixantage would be very slight as compart'd with the 
advantages which would follow. The chief advantage of the suggestion is, 
of course, that it would obviate the n(‘ed lor .searching amongst very old 
literature in invc'stigating the validity of th(‘ f)atent. I do not suppose' that tlu' 
suggestion will meet with much opposition. It is, in fact, alrc'ady embodied 
in the Australian l^atent Act. 

Offic ial Seahc ii. 

The most important recommendation which is made* in connc'ction with tla* 
<}uestion of nov^elty is, however, the propo.sc'd extension of the official search to 
all such dcjcurnents as would be citable against novc'lty as a dc‘fence in intringc 
ment proceedings. From the logical point of view T do not think that the 
proposals made by thc' British Science Guild can be (|uestioned. Obviously tiie 
-official invexstigation as to novelty .should be coterminous with the* invc'stigatioiis 
in infringcuTient proceedings, or there should be ikj search at all. Ibidc'r th<‘ 
French system, patemt applicatiems are not subjcH’ted to any kind of searc h as 
to novelty prior to grant, the* whole question of nov elty being lc‘ft to the French 
courts This is also a perfectly logical system. 

The French system, however, is not one which is likely to a})peal to British 
manufacturers Indeed, even in France itself, there appears to have becui 
movement in favour of the introduction of a preliminary search. In Fra net, 
however, the proposal was to establish tw'o kinds of patents, patents granted 
without })reliminary search, i.e., Dcp)osit Patents, and patents granted aftti 
search, it being left to the free choice of the applicant to demand which kind ol 
patent he preferred. Patents granted after search would be marked with a clciu 
indication to that effect, in order to distinguish them from Deposit Patents . 

A proposal on the.se lines was contained in the Patent Bill of Mr. Reynoldi. 
the French Minister of Industry and Commerce, which was recently submitti i 
to the Chamber of Deputies. The idea underlying the proposal was that ni 
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some eases it was of the utmost importance that a j)atent should be granted 
with the leavSt ])ossible delay, whereas in other eases <k‘lay was not a niatt('r ot 
mucli consequence provided that a patent could be obtained possessing some 
presumption of validity. WhetluT any such system would be acceptable in 
this country 1 very much doubt, and I accordingly only mention the matter 
from the point of view (»f interest. 

I do not pro[)ose to deal here with the suggestions m.ide by tin Hritish 
Scionc(‘ Guild as to th(‘ iindhod whic h should be ado[)ted in introducing the 
extended searcli. namt‘ly, in successive' stages or iiistalnu'nts. Nor do 1 intend 
t<^ refer in detail to the fmancial c'onsidc'ra lions involvc'd by tlu' proposal It 
may be that the expense which would be invoK’ed bv the introduction of an 
extended search would rnc'ct with ('on.sidc*rabl(‘ resist aiu e from the Trcxisurv, 
]>articidarly if thc' present rate of renewal fees wctc* to remain in lorcte 

.\s to the desirability of tlu' ('xtemsion of tin* presc'ut st'arch 1 hav(‘ little 
doubt, and its practicability is merc'lv a cjiu'stion (»f finance If an extcaision 
of th(‘ s<*arch could only be* securc'd at tlu' c'ost of a substantial increase' in rate 
of patent h'es. the financial di.sadvantage might wi'll outwc'igh the practical 
advantages which an extension of the search might gi\t' 

Unless the present (‘xamining staff of the Fatc'Ut Office were couMclerablv 
augmented, an extc'Usion of tlie present S(*arch would inevitabU' result in a 
lowering of tlic' present standard of sc’andi.tUid an incrc'asc' of the unfortunate' 
delav which alreadv c'xists at the Patent Office an dc'aling with patcail 
applications. 

The proposed c'xten.sion, therefcire, ultimately depcMids upcni the assistance of 
tin* Trc'asury. By that, I do not mean that thc* Trc'asury should c'ontributc' 
towards the co.st of tlu* search, but that the Treasury should cease to a^ipropriate 
lor other purposes monii*s which have been paid by Patentc'es as their c ontribin 
tion towards the c'ost of maintaining an efficient patent s(‘rvice 

For myself, I have often WT)iid(*red wlH*tIu*r it would not In* possihlt', to 
institute a central intc'rnational office for .searcdi purposes, such oflu e. oi ( (Uirse. 
having no administrative* function otluT than that of pure investigation, the 
result of such investigation being accepted by the Patent ()fficc*s of eac h country 
in lieu of a national .search, and the effect of any citations being detc imiiu’d by 
fhe laws of each country. Very large sums of money are ex])end<*d each yeai in 
the investigations carried out in the various national Patent ()f1f('(‘s, and any 
duplication of the work, which must necessarily occur under the present 
svstem, is reallv a wa.ste of money, and the loss, of course, ultimately falls on 
l>atentees and the public. In 191b an International Arrangement foi the' 
‘ ^tablishment of a ('central Olficx* for Search was in tact signed at l*aris. by 
rnnetecn Governments, including the Governments of Belgium, Prance, lk>hind, 
Koiimania and Czechoslovakia, but the agreement wa.s never ratified and proved 
M^hte abortive. Anyone interested may consult the text of the Ariangement 
Voluni(* 2S6, of the Official (kizettc of thc* United States Patemt Office at 
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page 646. The idea underlying the Arrangement is, in my opinion, an important 
one, though I recognise that there are immense practical difficulties. The 
establishment of a Central Office would, however, be of very great value to those 
engaged in industry, particularly if the information contained in such Central 
Office were available to the public on the lines of the recommendations contained 
in Section F of the Report of the British Science Guild. I may add, as a mattei 
of interest, that the establi.shment of a Central Search Office was definitely 
advocated by the American Group of the International Chamber of Commerce 
at the Brussels Congress of the Chamber in i()25. 

True and First Inventor. j 

Whilst 1 am dealing with the question of no\Tlty, tluTe is 011^ aspect of the 
question which does not appear to have been dealt with by the British Science 
Chiild, but to which I may, perha[)s, be permitted very briefly to rt'fer. 

In this country an invention will be held by the Courts to be hovel if it has 
not been previously published within th(‘ realm, and any person who imports 
an invention into the country, wdiether he ])v in fact the actual investor ot 
not, is entitled as of right to obtain a patent in respect of such invention, siw h 
importer in law being “ tin* true and first inventor." In tins res})ect our law 
differs from the law's of most other countries, under w’liich ])rif)r jiublicatioh 
of an invention in any countr\' wall be held to invalidate tlie jiatent. At the 
time wdien the Statute of Monopolies was {)ass(Hl, travelling wtis still a sornew’hat 
dangerous occupation, and it was accordingly held tliat any person wtr* 
imported a new invention into the country had rendered sufficit'ut })ublu 
service to merit the grant to him of a patent in res])ect of that inventif>ii 
It is owing to the persistence of this th(*orv that publications outside the r(‘ahn 
do not affect the validity of a British Patent, (.'ases in whic h importation 
patents are obtained by a person w'ho does not den\'e his title in some wa\ 
from the true inventor are, how'evcT, comparatively rare, ow'ing to the provision- 
contained in the International Convention which enable foreigners to obtain 
priority in this country for inventions originallv applied for in a foreign counti \ 
If, however, to take an illustration, a (jerinan j)rofessor were, in the conise <>{ 
delivering a lecture before a learned Society in Germany, inadvertently 1 ‘ 
clLsclose an invention before a])plying for a ])atent in that country, it w'ouM 
be perfectly open to anvone to whom the invcTition had been disclosed to 
take the next train to London and obtain a valid patent for the invention I's 
this country in his owti name. Whether it is desirable to retain in our lau 
a principle which enables such a borrowing of an invention belonging to anotb* i 
person is a matter which I think might wtII be further considered. 

PKisMATrRE Publication. 

The second proposal put forward by the British Science Guild under tli-' 
head of Novelty is that publication made by or derived from an invemt >1 
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should in no case be pleadable against a patent subsequently granted to that 
inventor, provided that the patent was applied for within twelve months after 
such publication. 

This proposal is, according to the Report, introduced to meet the hardships 
which sometimes occur in cases where an irn^entor inadvertently, or owing, 
to ignorance of patent law, or through failure to realise the commercial impor- 
tance of his invention, disclos(\s his invention to the public before applying 
for a patent. 

I am inclin(‘cl to agree that the existing law may, in some cases, result in 
hardslii{>. I am convinced, however, that owing to the international compli- 
cations likely to result from the aeceptanee of tlie proj)()sal, tli(‘ niatt(;r is one 
which should b(‘ dealt with first of all under the InttTnational Convention. 

The fust dihicnlty which occurs to me is that the proyKjsal wanild not, in 
any event, assist the inxaaitor in obtaining yaotection in foreign countries. 
In many countri(‘s oi tlu' world, as I indicatefl earlier in my yxiyx'i , a y^atent 
will be held to Ix' invalid if the invention has 1 h‘cii published in any ]>art of 
the world prior to the date of a]iy)licatiou. I.et us assuiiK*, therefoie, that an 
inventor disclosc's in tho United Kingdom an invention before a learned society 
on January ist ol tlii^ year, and ay>y)lk‘s for a yiatent on S(‘ptemlHT ist. Sindi 
prior y:)ublication would, according to the recommendations of the British 
Scieru'e (hiild, not he y)leadable against any patent obtained in this country 
as th(‘ result of that ap()lication. If, now, tin* inventor were to seek to obtain 
protection abroad, he would be able to apply for foreign protection at any 
time within twelve mouths of the date of his British apydication. But liis 
period of priority would only date back to Seyitember ist, the date of the 
Ih'itish ay)plicati()n. In tliose countries, therefore, in which prior publication 
in any ])art of the world is sufficient to invalidate the yiatent, the inventoi 
would find that any yiatcnt obtained by him in such country would be invali- 
dated by the yiublication made by him in Great Britain on January ist. But 
there are also otluT difficulties. 

One effect of the acceptance of the proposal would doul)tless be to make 
inventors careless as to the publication of their inventions, forgetful of the 
fact that the amendment of the law }iroj)osed is a yiurely negative* one, in the 
sc‘ns(^ tliat no rights ol priority are obtained by reason of any jiremature 
publication. Let us assume, as in the illustration already given, that A, a 
British inventor, discloses his invention before a learned society on January ist 
this year, B, a rival inventor, who is engaged on the same problem, 
independently makes the same discoviTV on June ist and immediately applies 
tor a patent, and soon afterwards publishes the imxuition. A then applies for 
a patent on September ist. What is then the position ? B obviously cannot 
obtain a valid patent because of the prior publication by A. But wffiat is 
A s position ? Although his own prior publication on January ist is not 
1 leadable against him, the publication by B is certainly pleadable, with the 
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result that any patent obtained by A will also be invalid. There are other 
difficulties besetting the recommendation of the British Science Guild in this 
connection, but the two illustrations which T have already given will, I think, 
be sufficient to emphasise tlie necessity of a very careful examination of tlu* 
proposal before it is accepted. In any event, I am clear that the problem 
dealt with is a matter j)rimarily for international regulation. 

Secret User. 

In dealing with the question of novelty the British Science (iuild als(» refer 
to the effect of prior secret user by a patenteis but they make no|recommenda- 
tion. I observe, howevr^r, that in Paragraph 11 of the Report Jn which this 
matter is referred to, the view is ex])ressed that under English \law a patruit 
is invalid if it can be proved that the patentee had used the invention for 
profit before applying for his patent, even if no publication has ltaken place 
1 arn aware that there are c^'rtain text book writers wd)o have cxpres.sed a 
similar view, but there is no judicial decision which definitely establishes tliat 
projxisition, and a number of weighty arguments might be adduced t(» tlu 
contrary. Having regard to the uncertain state of the law both with n*gar(t 
to prior secret user by the patentee himself, and to the effect of a prior secret 
user by a third person on the validity of a patent granted to another, it would 
in my opinion be useful if, in any revision of the luiglish law on the subjcf t 
of patents, both these quc'stions were finally settlt‘d. There is a good deal 
to be said in favour of the propositit)n that prior secret user by the pat(‘ntci“ 
himself ought not to invalidate any patent for which he might subsequentK 
apply. Indeed, so far as the public is conccTiied, the consideration which it 
receives when a patent is subsequently applied for, namely information with 
regard to the invention, is the same whether any prior secret user has taken 
place or not. The same argument applies in a case where an independent 
inventor discloses to the public an invention which has in fact been secret K 
* used by a third person. Whether in the latter case a patent should be grant('d 
to the person who first discloses the invention is doubtful unless some ])rovision 
be made to protect tlic prior secret user. Such protection might, if necessarv 
be given by the in.sertion in the Act of provisions on the lines of Rules 62 and 
63 of the Patent Rules which apply to the case of lapsed patents restota'd tn 
the Register. 

I might add that owing to the uncertain state of the law with regard to tli‘ 
ehect of prior secret user by a patentee, it would appear desirable to add 
proviso to the recommendation made by the British Science Guild as to tb*’ 
c'ffect of publication made by or derived from an inventor who subsequentb 
applies within 12 months of such publication for a patent. T doubt very miuL 
whether it was intended by the Committee that a person who had previoiislv 
used an invention in secret should be entitled, at any time within 12 montb' 
after the secret had leaked out, to obtain a valid patent for his invention. 
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Patents of Addition. 

Ihe Report also contains an important recommendation with regard to 
patents of addition. It is suggested that a parent specilication should not be 
citable against a patent of addition as evidence either on the issue of novelty or 
subject matter, lliis recommendation is made with a view to encouraging an 
inventor to disclose improvements which experience has shown to be desirable 
in the working of Ids invtTition. It is im])ortant to ri'inember, liowever, that 
one eficct of the rc‘coinmendati(>n would be to enal)l(‘ a ])atentee at any timt'- 
during the existence' of the principal pati'ut b) obtain a jxitent of addition tor 
any matters disclosed in the ])rinci}>al jxiti'ut, ])ut whii'h lie had omitted to 
include in the claims. I his is a somewhat dangt'rous proposition, as it would 
result in ])ermitting a patentc'c at any time' dining tin* existi'iicc* ol his ])atent^ 
to extend th<‘ scope* of his original ( laiins it has ahvavs boiTi a i)rinciple of 
British Patent Law that what is not claimed is disclaimi'd and. in mv vi('W. tliat 
principle is sound and ought not to be departed irom. 

burthermore, cases might easily ociair in which tin* unclaimed matti'i in 
fact c()nstitut(‘d a sc'jiaratt* in\’ention. Jl. in such a c ase, tlu' Patent Office were 
to accept a ('laim ior such mattiT bv wav oi a ]>at(‘nt ot addition, tlu' publii 
would be helpU'ss. No objc'ction ('ould bt‘ raided in o])])osition ])roceedings on 
this ground under Sirtiou ii of the A('t, and under Station i<) (4) of the* Act ot 
1007, the grant ol a jiatiuit ol addition is ('onclusivt' evideiu e that tin* invi'ntion 
IS projier subject ol a j)<iteiit ol addition. I he difticultv ri'leiK'd to (’ould, ol 
cours(\ b(‘ m(*t by a suitable amendment of Si'ction u. 

With regard to the (juestion of subji'ct matter, tlu' desirability' ol llie rt'coin- 
iiu'iidation made* 1)\ the ('ommittiT* dt'jxmds upon tlie s.ime considerations as 
art* applicable in case ol short term patents, and as 1 shall he dealing with these 
as a .si’parate matter, 1 need not deal with the (pu'stion at this juncture 

SlM K Ih.\( V 

In order that a })atent may be upfu'ld iindt'i* the* f.nglish law, the inventioi/ 
must be sufficiently^ described to (‘liable a skilled workiu to cany it out. and 
tlu‘ invention must furthermore be useful, that is to sav, Ur* patentiai machine 
or process must actuallv function in the foim in which it is described At the 
present time thi' C'ompt roller’s p<jwers in dealing witli a spc‘eilicatiou yvhich, 
in liis opinion, is insnlficient, are limit('d to (»ne ol two alternatives , either he 
must refuse the patent (jr lie must grant it. and tlu* British Scienei* (iuild suggests 
that there .should be some intermediate* course o])en to the Comptroller, and 
that wdien in doubt, lie should be entitled t(-) call for pnma facie eyudi'nct* that 
the iny^ention has betm described in a ])racti(:al form in the s]x*cification, and 
that if his objection is not satisfied he should hv entith'd to e ndorse* the speci- 
lu'ation with a warning notice. 

The idea underlying the propo.sal is a valuable om*, but is, lU'veTtheless, opei> 
lo some criticism. The euidorsement of specifications as suggested might 
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conceivably have a double ellect, as it might lead to an unjustified inference in 
the case of specifications not so endorsed, that such specifications were, in fact, 
sufficient. I observe that the Committee, in paragraph 21, themselves admit 
that it is difficult to justify the requirement as to sufficiency in the case ot 
patents for p)roccsses owing to the fact that at the date when the patent is 
applied for, the importance (jf some of the factors in the jxitented process may 
not be clearly apprehended by the inventor In these circumstances it seems 
sSomewhat hard that an inventor should hav^e to run the risk of having his 
))atent endorsed with a warning notice, which notice would undoubtedly very 
seriously affect the commercial value of the patent. Furthermore, ev^^ry patent 
specification must, of course, be read in the light of common genc|*al knowledge, 
which means the common general knowledge of those engaged the art. It 
seems to me doubtful whether in .all cases the examining staff ^f the Patent 
Office would have sufficient practical ex])erienc<> of th(‘ subject flatter of tiu' 
patent to justify the somewh.at drastic exiieditait of (aulorsing a specificatiou 
with a warning notice as suggested. The fact that, in the opinion of tlu^ 
Committee, which is no doubt justified, the reconinu'iulation would be exertased 
in a reascinable and not in a vexatious manner, reassuring, but doi*s not 
rompletoly meet the difiiculty. 

Biological Invkniions. 

I now ])ass to tlie n'commendations made by tlie Scitaiec Guild with respec t 
to the extension of the protection of the patimt laws to inventions winch aie at 
present unpatentable. Under this h<‘ad th(‘ R<‘[)ort treats only ol inventions, 
such as biological inventions whicli are at present uiqiaten table, 011 tlu‘ ground 
that they do not constitute a maimer ot nirinutactun‘ under the Statute ol 
Monopolies. 1 propose, however, to inchuk* under this head also the recom- 
mendation to establisli a systcun of short term yxitents. In my vk’W tht 
importance of the recommendation made in r(‘gard to short term patemts lic^ 
not so much in the fact that th(‘y would be obtainable more prom])tly and 
cheaply than full term patents, but bt'.cause their validity could not be 
impeached on the ground of cibsence of subject mattc'r. 

The limitation of the grant of pattuits to inventions r(*laling to a manner ot 
new manufacture '' is derived from tlie Statute of Monopolies. In the introduc- 
tion to the Report, the importance of the growth in scientific knowk‘dge arising 
from research in pure science is very properly emptiasised, and it is pointed oni 
that not only the volume of invention but also its trend has been completeh 
altered by modern research, notably in tlie chemical and biological sciences 
The limitation of the definition of ])atentablc inventions to which 1 ha\'c 
referred has had the effect of rendering it practically impossible to protect b> 
means of patents biological inventions of value, particularly in the agricultuial 
industries. In the Report rust-proof wheats and iv'w applications of parasiti'^ 
for destroying weeds are cited as examples. 
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Whether the present depression in our agricultural industry is in any way due 
to the fact that improved biological products arc at present unpatentable, is 
somewhat doubtful. But there can be no little doubt that if bicdogical inven- 
tions were freely patentable, more capital might bo unloosed to further 
agricultural jjrogre'ss. Considerable difficulties would necessarily be encountered 
in devising any m(‘ans whereby such patents might be rigidly enforced, but 
the enforcement of sucli patents is a matter which, as suggested in tlie Report, 
might fairly be left to the test of time. Apart from biological inventions, there 
are also other inventions of a useful nature, which are at present unpatentable 
owing to the words of Section b of the Statute of Monopolies. I refer, for 
ex:amplc, to proc(‘sses involving electrical action at a distaiictj. I'lie British 
Science Guild only refer in their recommendation to biological inventions, and 
whilst agreeing that such inv^entions should be patentable, J venture to express 
the view that tlierc are also other inventions which are capable of commercial 
exploitation and for which ])ioteetion sl)ould be ensured by some amendment 
of the present Act, With reganl to biohjgical inventions conct'rning medical 
treatment, I observe that in the K<'port it is siigg(‘st('(l that in view of the strong 
contrary opini(^n of the me<lical proh'ssion lhes(‘ sfiouhl not be ]jatentable. 
Personally, I doubt whether the fact that the nu dical piofession is v)ppos<'d to 
tfic grant of such inventions should be regal ded as conclusive 

If any amendment of the Act be introduced on the lines suggested in the 
Report, an attempt should be made to secure .such amendments of the Inter- 
national Conv'cntion as would enable the prot(‘cliot\ tor the inventions 
contemplated to be e.xtendetl to other (‘rmntritcs 

Short T e km Pate n ts . 

Now 1 must d(*al with the question of the desirability ol the introduction in 
this country of a system of “ short term patents,’' analogous to the system of 
“ Gebrauchsmust(‘r ” established in (jcrmauy in T believe 1 am coriect 

m thinking that Germany is the only country winch so far has introduced 
a system ol the kind. 'I'he difttculty with which the British Science Guild 
is attempting to d<'al arises from the fact that intermediate between inventions 
protected by ]>atents and industrial designs which are at present protected 
under the dc'sign provisions of the Patents Acts, there is a furthei class of 
juventiori which at present lacks protection. Pbider the design laws one can 
only protect such features of shape, contiguratiem, pattern or ornament which 
as applied to any article any industrial process appeal to the eye, and such 
protection does not extend to any mode or priiicipie of construction or anything 
which is in substance a mere nu^chanical device. The class of articles which 
the British Science Guild has in mind includes, for instance, utensils, tools, 
or machine parts of novel and convenient shape and machines of kiu^wn types 
having a novel layout of component part.s. Under the existing system the 
protection of such articles is difficult. If protected under the patent laws 
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many such articles, although new and useful, may, according to the Report, 
not have sufficient subject matter to justify the grant of protection. If 
protected as designs they are only protected in so far as tlieir external shapr 
or configuration is concerned. 

Apart from these two difficulties there is also the third difficulty that il 
ap})lication be made for protection under the patent laws, so long ela]xs<'^ 
betore the patent is accepted that in the case of many of tlie.se articles, tli(‘ 
success of which is dependent upon quick .sales, tlie protiTtion when eventiialh 
obtained is too late. The articles in que.stion an' articles which can be quickly 
copied, and as no damages can be claimed by th(‘ patentee prior to the datr 
of the acceptance of his complete specification, unscru])ul()us cjompetitors do 
not hesitate at once t(^ place infringing articles on tlu' market, 'jfhis difficult \ 
is particularly felt by the manufacturers of sea.sonal articles,! such as, loj 
in.stancc, mechanical toys which are sold in such large' (]uantiti<‘s during th< 
('hristmas season. 

It is proposed by the British Science (iuild that protection .should be grantrd 
for this cla.ss of article by means of wliat are termc'd “ short term patent^, 
wdiich patents should not be liable in the sann* degrc'e as full tcTni [latent^ 
to invalidation on the ground of lack of subject matttT, it Ixdng geueralh 
sufficient that the innovations protected by them lx* new and useful. I'lu 
term of protection propo.S('d is a term not exet'eding s(‘ven years. It e 
siiggestexi that the grant of such patents should be prompt and (du‘ap, and 
that their scope should be narrow and restricted ; tlu* claims, for iristam ( , 
being restricted to one or two in number, (‘acb (daim (‘ruling with sonu' six h 
phrase as substantially as described and shown in the ac companying 
drawings.” It is not clear from the Report whethc‘r it is intended that shoit 
term patents .should be .subjected to any search as to novelty Ix fore grant 
but I assume that there would be no search, as the juoposals involve' a prompt 
grant of j)rotection. 

I have no doubt that the chief objection wdiicli will Ix' raisc'd to the* proposal 
will be directed to the suggestion that monopolies should be granted in resp('< t 
of any invention which is devxiid of subject matter, liukxul, reading Ix'twcrii 
the lines, it seems as if the members of the Committc'c of tiu' Britisli Sc k'Ix * 
Guild themselves were not fully convinced of tlu' desiral)ility of this condition 
I say this becau.se in defining the privileges to be granted to short t(*rni f)at('nt - 
the Committee does not in terms .state that no degree of inventive ingemut\ 
shall be required. The words u.sed are these : ” British short tc'rm pate nt" 
shall not be liable in the same degree as full term patents to invalidation on tin 
ground of lack of subject matter. It .should generally be sufficient that tlx 
innovation be new and useful.” No information is given, however, as to whai 
is meant by the words ” in the same degree ” or the word ” generally ” m 
the passage to which I refer. It is difficult to understand the efiect of the word" 
“in the same degree” if indeed it is intended that they should have am 
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meaning at all, because under rt^cent decisions of the Courts in certain patent 
cases even a scmhlla ol invention is sufficient to support a patent which is 
new and useful, lluus m the case of Guisti’s l^itents, reported in 40 R.P.C.. 
page 206, Mr. Justic e Astbury, in dealing with an infringement action relating 
to a patent for tin openers, said this : “1 care not how simple it is if it is not 
an obvious thing, and it the production of it was not a mere workshop improve- 
ment on a well-known tool. If it involved invention, hemrrer slight, I think 
the ]iatcnt ought to be supported, and it must be borne in mind that the* 
clciims of the patc^ntec* do nc>t cover any article pro\'ed to have been previously 
made or descTibed.” 

1 lie c.a.se to whicli I reder is sjiecially relevant because the inwntion in 
quc^stion was in respect ot a tin opener, that is to say, one of the* class of articl(‘s 
which the Scic'iicc* (mild proposes should be coverecl by short term patents. 

I lu' <lecision seems to me to cast some little.* doubt as tej the necessity fc)r 
the condition proposed in the Report as to “ absence* of the same degree of 
sLibic*ct matter In the case of a humble invention the Courts already seem 
t(j be* sati.slied with .i ('onsidt“rably less ck'grc'e of subjec t matter than apfieais 
to bt* requisite in tlu* ca.st* of compkw inventions. 

I must o)iii('.ss that 1 am in agreement with the view that some amendment 
ol th<* law is requited to facilitate the protc'ction of small hut u.sefiil inventions 
of the class refcTrc'd to 1 liav'e .scTious doubts, however, as to the desirability 
of the method proposed by the Seknee Guild for achieving that object. It 
is possible that one (‘th'ct of the introduction ot short t(‘rm patents would be 
unduly to rc^strict the di*vt‘lof)ment of his invention by a patentee who has 
protected his invention bv an ordinary patent. It seems to me probable that 
on the ])ublicatioii of the s[)ecitication ol an important patent many attempts 
would be made by third persons to protect obvious variations in the construc- 
tional form or arrangem(*nt of the machine by meairs of short term patents. 
Th(^ use of any such variations might well come within the ambit of the claims 
of the original patent, so that their u.se could bt* restrained by the original 
pat<‘ntee,but the original patentee w'ould not himself or by any of his licxmsees 
Ih* entitled to use any of the particular variations wiiicii happened to be 
protected by these short term ])atents without paying a royalty to the owrit r 
of such short term patents, (*V(‘n though the variations protected were perfectly 
<»bvioiis and involvi*d no inventive ingenuity of anv^ kind. This danger could 
not be easily guarded against by any amount of care in the drafting of the 
original specification of the letters patent of the main invention, and a prudent 
patentee would therefore bo obliged to supplement his original application 
by a large number of short term patents, thereby very materially adding to 
his overhead expenses. 

Secondly, there is the difficulty arising from some of tlie general considerations 
to which I referred in the opening paragraphs of my paper. It might very well 
be that the introduction of the system in Great Britain might be followed by the 
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introduction of similar systems in many other countries. If that happened, a 
British manufacturer who desired to incorporate some small variations into his 
patented machine, produced perhaps on mass production lines, would be bound 
to incur the very great expense involved by searches in a large number of 
countries, before he could be certain that the variations could safely be made 
use of. 

At the same time I feel the force of the argumc^nt that the system has been 
in force in Germany for nearly 40 years, and that every year nearly 51,000 
Gcbrauchsmuster are applied for. I also recognise that Germany is the country 
which has specialised in the manufacture of novelties and small /tools and has 
built up a very valuable trade in such articles, and it may be that* there is some 
connection between the growth of this particular trade in Gern^any and the 
establishment in that country of the Gcbrauchsmuster systeni. Whetlier 
this is so or not I am unable to say. The fact that Gebrauchsnnist(’V an* applied 
for annually in such large numbers may on the other hand be due\ to the fact 
that ordinary patentees have found themselves obliged to supplement their 
patents by Gcbrauchsmuster for their own protection. 

In any event, I feel that a very careful (‘nquirv should be made into the actual 
operation in Germany of the Gebrauchsmuster system before any similar 
system is introduced in this country. 

The difficulty arising from the fact that in some cases, as for example, seasonal 
goods, the present patent delays render ordinary patent ])rotection quite useless 
can be met in other ways than by the introduction of short term j)ati*nts. Thus 
an amendment of the law might be introduced enabling damages for infringf - 
ment to be recoverable in respect of infringements committed before th(* 
publication of the complete specification, provided that the patentee is able to 
show that the infringer had notice that an application for patent protection was 
pending. 

Legal Proceedings. 

I am afraid that as time is short I can deal only ^'ery briefly with the recom - 
mendations made with a view to reducing the cost of patent litigation. I must, 
however, refer to the very important suggestion that patent actions should lx 
tried before the Comptroller, and that appeals from the Comptroller should lx 
to a special Judge in Chambers instead of to the law ofiicxT as at ])resent. I can 
see no real reason why infringement proceedings should not, with the conseni 
of the parties, be heard by the Comptroller. In some cases the expense of siu h 
hearings might not be very much less than the expenses which would be involved 
in High Court proceedings, but in such cases the parties would probably prefcT 
in the first instance to proceed in the High Court. There are many cases, how- 
ever, in which a patentee is deterred even altliough he has a valid cause of 
action from taking proceedings, owing to the very great expense usually invoh od 
in patent proceedings in the High Court. In cases of this kind the suggestior* 
made by the British Science Guild has particular force. 
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No reference is made by the Guild to the issue of certificates of validity. These 
should not, I think be granted by the Comptroller, but should be reserved for 
High Court judges. Subject to that exception, however, 1 can see no valid 
argument against the proposal. I am also strongly in favour of the suggestion 
that appeals from the Comptroller s dcTision should be heard by a special judge. 
The present procedure has obvious difiiciiltios,as has been admitted f)n many 
occasions by the Law Officers thenrselves, ])articiilarly in cases in which tecli- 
nical questions arc involved. It has b(‘en suggested that, the granting < >f patents 
being a preiogativc of the Crown, appeals sliould constitutional! \' onl\’ be beard 
by a law officer of the Crown. Historically, this n)a\' bf‘ p(‘rf(‘ctly ('nrrect, l)nt 
the digunu'iit carries little weight when tlu' ya'esent prac'tit'ai difiic nltif’s are 
considered. 

W hilst I am dealing with the <|uesti(ni of legal pi oc('(‘(lings I ought p(‘rhaps t(^ 
refer also to the recommendations in the Kt'port regarding the remedy a\'ailable 
in the rase of unwarranted threats of legal procec'dings for patent infringement. 
The present Section is undoubtedly insufficient, be('ause there is no naiiedy for 
threats based on a provisional specification or on a coinj>l(‘te sp(‘citir:ation 
before the date of .sealing, and furthermore the threatener can es('a]R‘ u'tribution 
by beginning an infringement action with chu' intelligtaiee, ev(m il he abandons 
it as soon as the defence has been put in. 1 strongly sn])]>ort tin* sugge.stion 
made by tlu* British Science (juild that Section "jO should ])(* anicuided so as to 
cov(‘r tlies(' ('uses. 


Patent Ofmce Dflays. 

I have already referred in an earlier part of my papt r to delay s which occur 
at the Patent Office in dealing with patent applications 3 'he sugge.stion made 
by the British Science Guild that when an indisjnitalily complete anticipation 
lias been found, time should not be wa.sted in (ollecting further references is 
useful, but would, of course, not have much effect on the present delay. T 
doubt also, whether the institution of a .system of short term patent.s 
would relieve the present congestion- in fact, it might conceivably add to it, 
as I observe that in Germany the number of patents de])osited annnally has not 
been materially affected by the establishment of (iebrauchsmuster. 

The only remedy is an increase in the strength of the examining stall. In the 
Report figures arc given which show that whereas in the last i() year^ the number 
of complete specifications filed has increased by 26.2^/;,, tlic strength of the 
examining staff has decreased by 9.9‘-’o- Since the Report was written further 
figures are available which show that whereas on July i8th, 1928, 6,300 complete 
specifications were awaiting first action, the arrears were accumulating at the 
rate of 67 per week. On P'ebruary 26th, 1929, the arrears had amounted to 
8,400, and were increasing at the rate of 76 per week. The positi(ui is a serious 
one for British indust^3^ and should be remedied without delay. As the British 
Patent Office is being administered at a handsome profit, there is little reason 



940 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Aug. 2, 1929 


for these delays, which could no doubt be considerably reduced with the 
co-operation of the Treasury. 

There are two further matters referred to in th(‘ Report, which I must now 
deal with, viz., the question of the obstructive use of patents, and the various 
proposals put forward by the Science (iuild undeT Section C of the Report 
entitled “ Applications lor Pat(‘nts.” 

CT) M P l ' L S O K \ V ( ) K K 1 N ( i 

T am lather inclined to the view that, in considering the question whetlier 
insistence upon working is in principle desirable, manufacturets as a whole 
are somewhat inclined to oNcrlook the very serious difhcultit4> which arise 
owing to the obvious impossibility ot working any particular inyention in all 
countries simultaneously. It may be that the working provisions of our A('t 
do in some cases result in lic'ences being granted to British hrins to work in 
this country foreign-owned patents, but the grant of licences to British tirnis 
could be s(;cured in other ways than by in.sisting on working if it be pointed 
out that the whole object of the patent laws is to ensure the establishment of 
new industries in the United Kingdom, the repl\' migfit be madt* that if tht' 
necessity for working were abolished by intiTiiational arrangement it might 
be possible for British manufacturers to .set up factories in tins country for 
the pur])ose of working other inventions which it would b(‘ (]uit(‘ uneconomic 
to establish if working in other countries were lu^ct'.ssary. The ('oimnercial 
success of any invtmtion depends ultimately upon the number of customers 
available, and if the potential customers are artificially restrict('d it may well 
be that the inventicin may never be put into practice at all. if the whole of 
Europe were a free tiTritory so far as working clau.s(\s are concerned, in tfu' 
same way as the vast territory forming tin* Unit(*d Stat(‘s is at present a free 
territory , owing to the fact that it is within the one jurisdiction, it might well 
be that new industries might be establish(‘d in the United Kingdom und(‘r 
British ])atents worked by British capital, goods from the said factories being 
exported to all the European countries without fear that the fact that such 
goods were manufactured in Great Britain and nowhere else could be used 
to invalidate any of the patents under which tlu‘ invention was patented 
abroad . 

T am not, of course, suggesting that the obligation to work should be abolished 
in this countrv imle.ss similar amendments are introduced in the laws of foreign 
countries, but it is not, I think, out of plac(* in this paper to refer to reforms 
which ma\' be desirable even if they’ can onlv be achieved by international 
agreement. Pending unanimity it might be possible to amend the* English 
law in such a way that working in this country of patents granted to foreigners 
should be dependent upon the principle of recipr(;city. The interests of the 
public could be secured by the insertion in the Patents Acts of provisions 
enabling the Comptroller to grant compuls(jry licences in cases where the 
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articles protected by the patent are not made available to the public, at 
reasonabl(‘ prices. 

rile (question now discussed is really an economic qut'stion and must be 
decided by manufacturers themselves. It is a matter, liowever. which in my 
opinion is worth reconsideration. T prcsum(‘ that it was fully considered in 
u)ii) when the Patents and Designs ^^ct of that y(*ar was passed. At that 
time, however, all decisions were largely inlluenc(‘d by th(‘ (‘vents of the five 
j)ie(X‘ding yt^ars, and manv decisions w(‘r(‘ takc‘n in that y(\'ir which hav(‘ since 
b(H‘n r('grett(‘d 


.'\PPL1( A'J K)X P'OKM \i n 11 s 

In the chapter dealing with applications for registration I observe that 
the British Sc'ience (iuild hav<‘ adopted practicallv in toto the r(‘conimenda- 
tions recently made by tin* special ('ommittee appointed by the Hoard of 
1 rade to consid(‘r tlu‘ (|ii(*stion of the dating and sealing of Hritish patents. 
I hat ( onnnittt‘(‘ ieconiinend(‘d that the inaximum j)eriod allowed for filing 
a complete sjx'cirK'atioii aftcT a })r(>visional speiifiiation should be incieased 
to twelve months, and that th(' duration of protection should be ( alculatcd 
from the dat(‘ of the tiling of the complete s])(‘(‘itication It also proposed 
that ( onvention applications should be* treated in a similar maimer, the 
duration of <i ('onvention patent being (*alculat(‘d from 1 he date (»f the filing 
ot the application m this countix' and not from the dati‘ of th(' original applica- 
tion in the foreign c'ountry <is hendofore I'he princij)l(‘ underlving the 
rc'commendation was that the tiling of the original foreign sjK*('ifi<'ation should 
in the case of a ( onvention apjilication b(‘ regarded as if it were' a provisional 
specification filed und(‘r the Hritish J^itcmt Acts ('ertain other recommenda- 
tions were also made by the' Dating and Sealing ot Patents ('ommittei* with 
regard to the* dateol the throwing open to jiiiblic in.s])e( tion of sjiecitu'ations filed 
m this country under th(‘ ('oin'entioii At the prc\sent time a Hritish specifica- 
tion is not published belore acca'ptance, and the pc'riod allowed tor acceptance 
is fitt(‘(m months, with a po.s.sible cxteirsion on ])ayment of f(*(\s up to a total 
of eighteen months. A ('om’(‘ntioii spt*cification is, howc vct. thrown upon to 
])ublic inspcTtioii on the ('.\]nration of twelve months from the date (>f original 
application in the* country of origin The Dating and Si'aling of Ikitents 
Committee rc'commend that no distinction should 1 h‘ made as between national 
and ('onvention ap])lications in this respect. 

It seems to nu' curious that the Hritisli Science* (luild .should not have 
reft*rred in its Rt'port to the* proposals ot the* Dating and Sc'aling of Patents 
(’omrnitttH* as to dating or to the fact that, assuming that the presemt ])tTiod 
of sixteen velars were* retained in the Hritish Acts as the period of duration 
of a patent, one result of the acct'ptance of these jiroposals would be to extend 
the effective duration of ail Hritish patents by a year. Such an extensiem 
W( 3 uld, I think, be welcomid by Hritish patentees, though it would only affect 
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comparatively few patents out of all the number of patent applications made, 
due to the fact that the vast majority of patents lapse long before the sixteenth 
year owing to failure t<^ pay the renewal fees. The British Science Guild, 
however, suggests that it might be as well to introduce no change in the British 
practice with regard to the publication of Convention applications until foreign 
nations are prepared to make reciprocal concessions as regards third party 
rights. The reason why this proviso was introduced is no doubt because a 
similar proviso was inserted in their Rrominendations by the Dating and 
Sealing of Patents Committee. I very much doubt the wisdom ol deferring 
the reforms proposed for the reason given. Under the terms of the Ijnternational 
Convention it is provided tliat patents aj)[)lie<l for in the various ^countries by 
subjects of the contracting countries shall be independent of ^[he ]iateiits 
obtained for the same iin entions in the other countries as regards llWar nominal 
duration. The practice ol ante-dating a ('onveiition patent to \Uc date ot 
original application in the country of origin is peculiar to Great Britain and 
some of her Colonies, and th(‘ other Conventi<m countries have always com- 
plained that the British practic(‘ of ante-dating and throwing open to inspection 
of Convention applications involves a breach of the spirit if not of the terms 
of the Convention, to which Great Britain is a ]>arty, anrl it was tins complaint, 
renewed at the Hague Conference of 1925, which iesult(‘d in the stdting up (d 
the Dating and Scaling of Patents Committee. 

It is true that certain foreign countries which permit their owai nationals 
to ac(juire what are knowai as rights of personal possession during the* interval 
between the date of application in tlu^ country ol origin and th(‘ date of a])pli(M- 
tion in those countries by foreigners under the Convention, are tliemselves 
equally, if not more, guilty of a breach of tlie spirit of the Convention. Never- 
theless, it seems to me invidious for any one country whirii is reganh'd l>y ils 
fellow contracting countries as acting in breach of Convention to maki^ the 
Kunedyiiig of the breach in any way conditional. There is also mudi to 1)^ 
said for the view that if (rreat Britain wvre at once to alter its practice in 
tliis respect to conform with the views held by practically ev^ery other Conven 
tion country, it would be able at the forthcoming London C(>nferenc(' to 
exercise very much gn^ater inlluence on Italy and Hungary, which ar<^ (he 
two recalcitrant countries so far as third party riglits arc concerncjd. 

Quite apart from tlie international aspect of the question, however, the 
proposal that the period between the filing of tlie j)rovi.sional and comjdeto 
specification should be extended to twelve month.s so as to coincide with the 
priority period under the International Convention would be of consideniM'* 
value to British patentees. 1 am as.suming, of course, that at the same tinu* 
the period allowed for acceptance is increased as suggested to eighteen months 
with extensions up to a total of twenty-one months. 

I think, however, that if there is a limit placed on the time within which 
an applicant must get his application accepted, a definite limit should also 
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be placed on the Patent Office within which to take the necessary Office 
action, 

I (J(jubt the wisdom of insisting on throwing open 10 pu])lic inspection applica- 
tions which have not been accept(;d, even if advantage be taken of the full 
extended peri(xl proposcnl, 

A further suggestion made by the British Scienct‘ Guild that it sliould be 
permissible to file under the International Convention a single British applica- 
tion in respect of two or more foreign applications relating to cognate* subject 
matter seems to lx* sound, and would follow the a(‘ceptance of the princi])le 
underlying the recommendation of the Dating and Sealing of I’ateiits Com- 
mittee that applications for })atents abroad sliould be assimilated with British 
provisional specifications. This is a t|U(‘stion, however, which ought to be 
dealt with by the International Conv(*ntion itself 

I might add that tliis particular recomim'iidation n'cnvi^d the full sU})port 
of the International (diamber of Commerce, who in 1025 siiggestc*d the inclusion 
in the International Convention of a similar provision Whilst I am dealing 
with a question whicli refers to the International Conv(‘ntion it would perhaps 
not be out of ])1ace to allude to one further matter which is not dealt with by 
the British Sc ieiue Guild, but wffiich ('rentes difficulties in connection with 
apjdications made in this country under S<‘Ction ()T of tin* ]Gt(.‘nts and Designs 
Acts. 

Under that Section a foreigner is entitled within twelve months to apply 
in this country for protection in respect of any iiuamfion “ ffir whic h fwotectioii 
has been a])j)lied foi m the foreign state.” Difficullffis have arisen with regard 
to the int(*rpTetatioii oi the words “ for which protection has hvvn aiiplied for 
in the foreign state ’’ Th(‘ iirinciple underlying tlie Jnt<*rnational Convention 
is that for the ])urposes of priority an application for protection in a Convention 
c(juntry shall b(* r(.’gaHled as having been made simultaneously in all the other 
countri('s of the Union. In some c<->untries it is not necessary that any specifica- 
tion should Ik* a('compaiiied by detaiU'd (daims, luider Ihitish practice, 
liow’cver, ]'>rotectiou is refused iii res]H‘et of a Con\enlioii ajqilic ation if the 
invention claimed in this country is largc^r than the invention actually claiuK'd 
m th(^ country of origin, even altluHigh tlie inveiitic'iTi claimed in this country 
is in fact fully dtscrilx'd in the body of the sp^eeitiration originally lilt'd abroad. 
The British prat tict* is, in my view, contrary to tlie spirit of the Convention 
and should be amt'nded, and jirotection in tliis country should not be rtjfused 
merely because* the British claims do not ('oincide witli Hit* claims filed abroad. 

There is, I am afraid, insulUcient time for me to deal individually with all 
the other matters dealt witli in the Report (^f the British Science Guild. These 
deal inter alia wdth the post dating of aiiplications, the conversion of a complete 
into a provisional spcciftcaiion, disconfonnity, the extension of time inopposi- 
don and revocation proceedings, and many other mat ters of no mean importance 
to patentees and others interested in the operation of the Patents Acts. There 
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are also a number of very valuable sugge.stions with regard to rendering mon* 
easily available to the public technical and other information in the possession 
of the Patent Office. I have not referred to them because the Report itself 
is readily obtainable by any person interested, and 1 have no special cornnienl 
to make with regard to those recommendations except to approve generally 
of them. 

British inventors and manufacturers interested in patents are very much 
indebted to the British Science (luild and the very distinguished gentleineji 
who served on the ('ommitte^e of that (mild, and whose deliberations ha\i 
resulted in the Report with which 1 have been dealing to-night| The Report 
has aroused lively interest not only in this country but also abroad, and is now 
being carefully considered by many organisations which are interested in patent 
questions. I also believe that, as tin* result of the issiu* of tlu^ Report, tin 
I^rcsident of the Board of Trade has already consented to a})}K)int ,a Committe( 
to enquire into the o[)eration of the Ih'itish Patents Acts. When suihcicni 
time has elapsed for the Report to have bt^en pro])<‘rly digested by all tlu' 
organisations which art* now' considering it, it would b(' ('xtreiindy useful, )i 
1 may venture to make tin* suggc'stion, it the Biitish Scieuci' Guild wen‘ to 
convene a national conference* of all the' organisations inttTested,so that tin 
various sugge.stions contained m the Report mriy lx* fnrth(‘r considered from 
all points of view and any divergimt \'iows brougJit into harmony. 

DISC I SSION 

i'uiv Chairman said it was wvv luting th.it th(*v should have had siicli a,n (‘xcelleiii 
pa])er read betore the Societx' ol Arts, because, though probably most of thos»- 
present would not remember it, llu^ Society took a \ erv aitixe ])art in iHcjo win u 
the patent law ol this coimtr> w.as improvecl. 

Mu. J. W CioKDON, K,(\, said lu* had h(‘en very much interest(‘d, as 1 h‘ wius suo 
they had all been, m lht‘ paper which had just been read. Patiuit law' was. ot course, 
a subject of paramount interest to a very large number ot our manufacturers , 
it was also of inter(‘st to those who were the customers ol manufacturers, bec.iuse 
(‘verything that tacihtated the introiluctioii of improvements into our manutaetiire^ 
was a matter, not merelv of manufacturing interest, hut ol national iniporlaiui 
J*>om that point of view any tpieslion wliu h allected the terms or the administration 
ot our patent law^ was of much more than merely technical interest and importance 
Tlie paper dealt with the subject in a manner that must, he thought, strike 
evt'rybody as being singularly detached and able. hAerybody would approacli 
the report issued by flu* ffntish Science Guikl with a c(*rtam leeling of respect due tu 
an expert body which was dealing with a subject ot great technical intricacN 
as well as of great practical importance ; llie lecturer had discussed with great 
freedom the suggestions of that Camimittee, and had criticised those suggestion^ 
in a way which had the great merit of being not oiilv mdependent and searching, 
but also ol being di.stingmshed by \ery good judgment. The value of any work 
which was intended for practical u.ses must depend to a very large extent on tla 
criticism which it (dicited ; no body of people conid be c*xpect(*d to sit down and 
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meditate upon a subject with however much mdiistry and concentration and 
])roduce the best result ; all the work, and especially all tlie technical work, that 
was done in the world was greatly improved by criticism. He had no doubt that 
the* work of the Jiritish Science (iuild would be vtTy much improved bv being 
subjected to criticism of the sort that had been given by the author. Nothing that 
he had said in his paper was unjust or captious . tm the contrarv, the free criticism 
ol the report which had been put forward was, he ventured to think, the best way 
ol dealing with a report of this kind. In view ot the fact that he (the speaker) 
had not seen the paper before it was delivtTed, he would not \(*nture upon an\' 
detailed additions or remarks on the subject matter of thi* jiaper It w\'is a matter 
m which he himself had be<‘n consid(‘nd)ly interested lor a long jieriod, but his 
interest had not been that of the maiiufacturei , it had b(*(‘n a detached inten'st. 
It was theretore jiroper that he should limit himself to general observations. He 
desin/d to tluink tin* .mthor for his pap(‘r 

AIk. H, C' Havh'rvki' (Assistant C.oniptroller, H.AI. Patrnt Office) exprevssed 
th<‘ ]>leasure and interest wdneh he personally had ft'lt in list(‘niiig to the papei. 
tU* was afraid it W'as imjiossible tor him to take part in the discussion ; his position 
.d tht' Patent Offae debarr<‘d liim from doing so He felt lie might, however, say 
that the Patent Office w'as always prepared in a liopefnl .spirit to undertake anv 
K spoiiMbilities whudi Parliament might think lit to entrust to them, their attitiKh* 
being that it was ' 'Fheirs not to reason whv , d'lu'irs but to do or die , and he 
v\as inclined to think tliat the latt(‘r ot thos(' two alt(Tn:itivi‘s might be their lot 
it rtiei t wt Ti‘ givMi ti' <dl the n'fornis ol which the’anthoi h«id (‘\pressi‘d approval 

Mk H. a (iiLJ.said tfiat, though he vv<is not in th(‘same posit’oii as Mr. Haycraft, 
he was a little tied 111 other ways, having been a mt'inber of the Hntish ScK'iice 
ihiild Conimitf<‘e vvhicli had prodnetjd the leport , anything, therefore, that he 
saul otherwise than in favour of that repoil would hardly bi* received with approval. 
d'h<* author had cnticisi'd the report in sevt'ial respiects , lie (the sjieaker) thought 
tho.se criticisms were <niit(* pertinent, and .should be considered ; they were not 
m anv wav^ unkind, but were merely calculated to ensun* greater can* in carrying 
out the rc‘coinnu‘iidations of the Ihitish Science (iuild, and that adecpiate safeguards 
should be- provided 'Phe author had afipaieiilly received aii adverse opinion 
from CrcTmanv ol the Grhrtiuchsnnisfcy, or Nliort-lenn patent systi*ui, in that 
country, it lH*ing said that a largi* inunber ot tho.se short-ti*rm pati*nts were probably 
invalid The* tacts, however, spoke for themsc‘lvc‘s . the number of these short 
term f>atents was .steadily growing, vctv gn*at use of th(‘m w^is being made by 
(Verinan inainitacturc*rs, and lie (tin* speakei ) had not heard ot any complaint in 
Germany tliat such patents had bc*c*n list'd, <is the autlior had suggested, to obstruct 
the* normal development ol inventions ot a patt*ntal)le nature*. The author had 
suggest i^d that srnalle*-r mauutacture*rs might be 011 the* watch tor big inventions 
coming out in en'der to produce minor inventions lor which short-term patents 
might be taken out, with a vae-w perhaps not ol blackmail, but of making it difficult 
for the fngger manulacture*rs to work those* substantial inventions without obtaining 
peimissiem to use the* minor inventions. He did not think that had be(* 4 i at all the 
case in Germany : on the contrary, the.se Of;; r/m had lille'd a definite gap 
between the registration eif article's merely with regard to e*xternal shape and 
appearane'e* and the patenting of inventions. Tlie* jirocedure had been hedgc'd 
about so as to make it impossible for undesirable practices to be* lesorted to. Jf 
sue:h a system were introduced in this country it w^oiild be found that the Patent 
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Office would be relieved of a burden which was at present on its shoulders, because 
everybody was trying to register as designs for fifteen years things which should 
be of the short-term patent order. 

Mr. A. jAFFli expressed his appreciation of the paper; he was very glad that 
the author, in the body c>f the paper, had gone beyond the title of the papcT " The 
Reform of the British Batent System,’' in that he had pointed out the gniat 
importance of looking at this matter not from the insular but from the international 
point of view. We had mo\ ed \ vry far from tlie days of the Statute of Monopolies, 
and it was more important than eviT that the inltTiiatioiial yioint of view shoulrl 
be prestTved. 

t 

Mr. B. E. Dx'NBAr Kilbi k\ said he had Iistcnied to the yiaper with great interest. 
Like Mr. Gill, h(' f(d 1 tlial Ins position was curious, in tliat he had bc(^n a nuunber 
of the committee which produced the report upon which the author had'^commented. 
Those comments were (ixtnunely good ; he would not be sorry if that Goimnittee 
had an opportunity of n'considenng tlnsr reyiort in tlie light of the author’s 
remarks, but he supposed that was impossible He desin'd to expiess bis agreement 
witli wdiat ]Mr. Gill had said <ks to th(‘ short-term patents ; h<? did not know that 
the author appreciated the extreme difficulty wLich wsis experienced in dealing 
with those inventions, if they could be so calk'd, wdiich w^ero betwi'c'ii dt'signs and 
patents. As a matter ot lact, thcTC had been for a long time a dcunand tor the sort 
of protection that was given by a short-term patent. difficulties wen^ also 
experienced in the registr«ition. of designs. The question had been discussed 
elsewhere, not many daws before, in connection wfith coyiyright. The situation 
with regard to designs was unsatisfactory, and soim'lhiiig ought to bi‘ done. Hr 
saw^ no reason w'h}" the short-term patent system should not atford a way out ot 
the difficulty, at any rate, to a considerabk' extent. Tlie author seenuHl to think 
there w’ould be international difficulties with reg<ird to short-term patents , lu- 
(the speaker) could not see why ; in fact, he wmuld go the lengtii of saying th.d 
if short-term patent.s were introduced t've^^'whe^' it would lx* advantag('oiK'> ; 
he saW’ nothing against it. 

Captain C. W. Hume (British Science Guild) expressed his appreciation ot the 
acute criticisms and lucid presentation o 1 tlie pape'r ; it w\is a paper which he w^iw 
sure all those interested in this subject followed v\ith the greatest possible interest. 
There wns a good deal that he desired to say in de'tail, but he was in the urilortun.itt' 
position of being already 111 “ hot water ” lor the part he had tak('n 111 preparing 
the report, and was unwdlliiig to commit any further indiscretions bt't.ausc la 
saw' around him se\ eral of his official superiors from tlu' Bati'nl Office. He only 
knew' of tw'o books dealing with the (‘coiioinics of tin* patent s\’st('ni ; oiu' was «in 
American book and dealt w'ith the American patx'iit .system, wdiile tin? other was 
a book by Mr. J’. Kavenshear, whom lu; w'as glad to see {ireseiit, and w'ho in 
looH gav(‘ thf* .subject a most careful and lucid analysis. Jt was, he thouglit, 
obvious to everybody that inventions had an intimate bearing on uiiemploymenl ; 
that was illustrated by the Luddite riots on one side, and by the enormous 
employment which had resulted from such inventions as that of artificial silk, 
on the other side. Mr. Ravenshear liad analysed the effect of a good patent sj'stxnn 
on employment ; he (the speaker) would not say more than this, that he thougJit 
Mr. Ravenshear proved that a good patent system was a great benefit in relieving 
unemployment, whereas a V>ad patent system was, of course, bad for everybody. 
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JI(‘ did not wish to expr(‘ss any opinion cis to whetht*r tiic* British sysUnu was good 
01 bad or could be improved, but he did wish to emphasise the importance ot 
having it as good as it could possibly be. 

Dr. Arthur H.wdox said he desired to discu.ss the matter not so much from a 
legal or economic ])oint of view, but rather from a scientific point of ^'l(w. He 
thought it would be as well to have a few definitions of what substances could 
be patented ; ho was thinking of patent mediciiu'S and substances such as 

pneumosand," which was n'ally a jireparatiou of tuberculin for the treatment 
of consunijilion and other diseasi^s. It it were not considerc'd irrelevant, it would 
be interesting il the lectiinT could give them some opinion as to what substances 
v\ere clearly outside 1hc‘ region of the Tatent ()fh(.e. 

Mr. Hkttlnokr Ihought the most inifiortant part of the paptT wa.s that 

dealing with short -teim jiatenis or Gchranrhstjutster, a.s tliex \\(‘rt' called m (Germany, 
and was very plccised to notire tliat that cpiestioii was reftTiT'd to bv most of those 
who had taken part in tlu' discussion. 7 t was common experience* tliat patents 
as to whu'h patent agents had adxi.si'd that there was no subj(‘i.t matter in them, 
wen* ])<issed by the I’ateiil ( )ftice, who M liloni eoiikl relnst* t}u‘ grant, only to be 
.Mil)se<|uently tound ni\<di(l 1 )\ tiie Courts The position was esp(‘cially serious in 
coniKHtion witii wirc'k's^ app<ir<itns He liad tre«juently been tidvjsed bv counsel 
tliat y)ati*nts on wtk'Ics^ appaiatus whieh had Ihh*!! ]iassed bv the Patent Office 
had, 111 fait, no subjiM t matter, and yet the aiticli's w»'re \ tn v successtul in prac.ticc 
and (*\hibit(‘d at the (fKnipia Kxlnbition bv a largi* number ot firms. What 
was the position m such a c.ise They had an article which was undoubtedly 
new and was of pio\ed utility, and yet eviTyone sai<l it had no subjt‘ct matter. 
He tliouglit the Pattmt (Jffice very well knew* that a good manv patimtswaTc granted 
for subjects winch wm* not really subj(‘ct matter for a p.itent Ht* submitted 
that thr introduction ot something intcTiiiediati* betw'eeu a patent and a design 
was good common sense 1ln* author had rec(*ived information from Germany 
to the elleel that manufacturers did not like th(‘ Gebt'ciiti hsfnii.^ier system. The 
information wducli lu* (the speaker) had obtained was to the contrary- that they 
did like it. Gne point liad been overlooktHl in tin* disciis'^ion : a good many of 
the Gch}iU{chsnins>lcr wa*i\‘ tiled simultaiu'ously with the patent application, the 
reason being that ih* (ichniuihsmn^tcr was registered wTtlun twa) to loui weeks; 
it it was an article Mu h as was used m wireless, for instance, il could be put imme- 
diately on the mai Ket and infringements couJd hv stopped. The author had pointed 
out a difficulty which might arise between the GibyaiichsmuUer and the ordinary 
])atent. that somebody nnglit obtain a pahTit with a good wide claim, and then 
otlier p«*o})le might ctniie along and file any number ot GcbvaiichsntUhtcy wnth 
practicalK no subject matti'r. But the holder ot a \alid patent could stop infringe- 
ment or e xact a r()valt\ ; on the* other hand, theuv was no nevd for the patentee 
to filt‘ any number ot GchuduJisnnntc} if then* wt're so main' ob\ lous imitations 
Ht* therefore repeated wlnit he had said in the beginning ot his remarks, that so 
far as the* Gcbrauili^uiustii was concerned it was a commonsfuise proposition and 
a necessit\ He had dealt wnth the* ]>resent iinsalistaclor\ por>itiou. and the remedy 
by way ot “ ITility Patents,” in a short artulv pubhstied in the* hlt‘ctni uui (p. ^53), 
of August 2()th, 1027. 

Mr. a. 11 . Dvkrs said tJmt although he was excecvlingly interestcsl in patents 
and had committed the indiscretion of taking out a fair imniber ! imself, he did 
not claim to be an expert in Patent law*. He did, howevc*r, desire to alhuh* to a 
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})oint which was, Ik* thought, gcnnanc to the discussion, although it did not directly 
hear on it. The object of reforniing tht* patent law’ was, he took it, to encourage 
res(*arch and invi^ntion ; the li(‘st way to do that w^as to see that thos<* who devote d 
their tune to that resea, n'h and invention reaped the reward of their work. I'here 
w^as one subject which he had taken up more than once ; he had taken it up witli 
the ('omptroller of the l^atent Oftice. and also with I'hc 7 inirs, which had been good 
enough, a y(‘ar or tw^o liefore, to take up the matter and comment on a letter he 
had wTitten ■ it was that a vt^ry large proportion of pat(‘ntees were not vi ry wealtliy 
men . wlien they got out a patent thev verv Ireipiently spent w'hat was to them 
a very large sum of money in prelnmnarv work : fmallv, they ]ios.sibly got th(*ir 
patent taken up on a royalty basis l^ut directly tlu‘y rect‘iv(‘d their tirst royalties, 
the income-tax peopli* came down on them, charging them inc(;me;tax on those 
royalties at the unearned increment ratt*. He submitted that w^is absolutely 
wTong, because if vver then* w'as an income properly (‘arned it w^as an'^income from 
patent royalti<‘s. The inventors were not alloweil to ik‘dnct for incoiiK'itax pnrpost‘s 
preliminary expenses to which they might have b(*C‘n put Ix'fore th^y got those 
royalties , an inventor might ha\e spent (,500 or yd ,000 on preliminaty^ expenses, 
but wdien he got a /,5 royalty he was not allowed to set ott against that hiV t‘xpt‘Tis(‘s , 
1 k‘ had to j)ay income tax at the full rati* 011 that amount 

Mh. h' b' Towi.lk saul tluTe was one aspect ot wdud tin* author c.illed the 
(‘Xt(*nsion of patentable subject matli'i which should be gj\’en a little iurther 
consideration than it had receivisl 'I'lu* ri'port ot tin* Hrilisfi Science Could recom- 
mended - -and the <mth()r appeared to .igrei* with the recommendation —that theT'* 
shoukl be an I'xtension ot pab‘ntal)le ?>itb)i*ct nuilter in the direction of allowing, 
tor instance, biological iin entions to be patented ; lint with regard to such iiiventioiK 
he was unable to see that then* would bi* any consid(‘raiiou that the patentei- 
could givi* for the grant of a pati'iit. That had also struck him with regard ti) 
some things which were actually patented at the presi'iit time ; lor example, mveii 
tions in connection wath the production ot substances by means oi particnlai 
bacterial cultures. It a man jiroduced, say, a rustless wheat nobody whs going to 
go to the trouble of reproducing tliat same wheat when once it had bi?eji produced , 
it W'ould alw’ays be simply repro(luc(‘d m the ordinaiy biological way by the seeik, 
ot the parent plant ; all that the patentee could give 111 his spedticaition wouki 
Ik* an account of the manner in which he had produced that particular specie-^ 
or variety. Whilst that account might be ot considerable value to liiture biological 
research, there w'ould be nothing m it that would enable the public at tlu* end 
of the monopoly to produce what the j)al(*ntee himself had producer 1 That same 
consideration held good with regard to the ]>rofluction ot certain .'>ubstances bv 
means of bacterial cultures ; the patentee would describe how he obtained the 
particular bacterial culturi*. but it was not to be siipjiosed that anybody would 
taki* the trouble to produce tliat particular strain oi b«ictena again . he would 
simply carry on his work with some that Ik* had produc(*d from the strain that h.u) 
already been isolated. 

Mk H J. Nicii.i. d(*sired to say a few words on one point which had not been 
dealt with except by the author , that was, the proposed extension (>f the Patent 
( 7 fhce official search to cover more than British patent specifications Any s<xir( h 
for novelty meant a searcli to find out that there was not anticipation ; such a 
search conld never be conclusive because it w^ould lx* manik^slly ridiculous t<« 
suggest that (*very printed document in the world could be examined. 7 hu 
conseipience was that tin* best a search could do w^as to give a reliable indication 
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„1 the state ol the art or industrv The .14 

Patent Office afiorded a very go(xl ind,< -n ‘ made by t\ie 

( (unitrv Tnirfhor luAr 4 - iiKliUAtion ot \hc staio the ludvistrv ni this 

countp^. l urthir investigation and res, -arch, varbcnlartv toreign mv,-sligat...n. 
would involve patentees in very eonsi.lerable ixpense in otitaiuing their speci- 
h('ations , it would moan tht‘ tibtaimng ol loroign spocilicatious, which wtis not 
i‘asy, and tlicir translation those nsisons he thought tlu‘ extension ot otficial 

s('arcli beyond tlu' British sptr-itications would not. by tlu' benefit it gave, 
justify the additional exjKMist* on lht‘ jiart oi tlu‘ Patent ( )lfice, and the additional 


tiouble to wdiich tiu* patent(‘(‘ would In* ]>ut It tlu* patentee w'ishtxl to assure 
hinistdi by the ver\' best ad\ic(' lliat his jiaUsit was going to bt^ valid, he could 
foive conducfcsl cm his behalt a scan h as expeiisiv(‘ as he lik(‘d, and if he thought 
his iiivcntiOTi w’as wortli siteli exptaise, h(* w’ould do so d'o extend the scope of 
thc' otficial search would be putting an nntan onus on tin* ])at(Mite(‘. li(^ tJiought 
anothei point had not been ap])reciat(‘d in the remarks that had b(‘<*n made on the' 
^hort-term patents lor utililv modeds Some lime btfore h(‘ had had a long talk 
with two < lerman jxitent agtaits tin this subject, aii<l had conu' to the conclusion, 
as th(j result of what lie liad heard tnan lliem, that tiu' reijuirtanents of subject 
matlt^r or inventi\(‘ ingi'iiuitv tor oblaimng and holding valid a (German patent 
wiT(' very much higher than the Ksjuirements for obtaining jiatents in this (aiuntry ; 
the re(juirem(‘nts lor holding valid a CiiTinan (icbrcutrhsjinistcr, altliough not (piite 
.IS higli as the lasjiiin'meiits tor holding a I^ritish jxitimt, wen' getting on that w'ay. 
\ IVitish patent at the present moment was granted and could be held, as had 
bc‘en pointed out bv the <iuthor, on tht* imaa'st scintilla of invention Were we 
going to grant any form ol ])at(‘iit for anything loAva r than that ? 11 in this (‘ountry 

\v(.‘ W'tTc going to ha\(‘ tliese shoit-tcTin p.itcaits, it seemed logieally to follow that 
ttu‘ retjuirenu'iits loi a lull-term patent must be a nxilly substantial invention, 
it {irobably being a Tecjuirement, as it was in Ciermaiiy, that it siiould be tor doing 
something mwv, and not inendv for doing an old thing in a dittennit w^ay Hefore a 
(>etty <»T sliort-term pat<*iil s\ stem could lx* iutr(KliiC(‘d into this country, it would 
lx* necessary to alter try some means or othei 1h(‘ recpiin'ments for validity ol 
tlu- full-term ])at(*nt which would have to be ol more substance than they were 
at th<j pres<*nl time II that were done, there was iindoubtedh room tor the utility 
model patent. ])ut with the reijuiremeiits as to subj(.*ct mattc'i* wdiich tlu* ('ourts 
now inijioseil, there was absoliitelv no room loi .mytlung ot small(*r subject matter, 
.nut partivularlv ot l<‘ss mveiitive iiigenuitv 


'Iiih tHAiKMVN said thev had had a very interesting discussion, he did not 
w<int to add much, because criticising the }>.qx‘r w'ould lx* rather like review'ing 
an encyclopa*dia lie mt‘n‘ly wished to mention one or two jHiints which he did 
m»t think had be(‘n mentioned 1'here was the* (juestion ot the Comptroller acting 
as a Judge in tht*se cases Just .it present they happt'mxl to liave extraordinarily 
good men at the he.ad ol tiie Patent Ollice, but soim* ol thosi* presc'nt had memories, 
and perhaps it would not always lx* as it w.is now Hut, (‘veil at the jiresent 
time, the Patent Otlice olticials had as iniu li work as the)' could possibly do. Apart 
from that, the princijile vv.'us tundam(‘nlallv wrong. Peo]>le wdio warv to exercise 
judicial functions should be trained as kuvver.s, should be cajiable of weighing 
evidence, and should loallv have the sort of training that a Judge had. It had 
often been suggestt^l tliat it would be a gocxl thing tor patents to be referred to 
arlntrators ; he submittixl tliat that was entirely wrong, becaust* the arbitrator 
liad to be an expert, and experts had not alw’ays the judicial capacitv which was 
n(Tessary in dealing with a patent. 
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The next point wa<s that of compelling patentees to work their patents iu iix; 
country in which they were protected. They might think he was a Liberal, tn 
something dangerous of that sort, but, as a matter of fact, he was not a pglitu ian 
at all ; he was a student of economics, and wished to point out that the idea of 
working patents in the countries in which they were protected was really bad 
economics ; it was a form of protection and was really derived from the fundamental 
errors at the basis of protection. 

He was afraid he would b(' against the general feeling of the meeting with regard 
to small patents. Tht‘ origmaJ idea of the patent was that the State gave to a 
man a monopoly if he had product^d something lor the njition that otherwise would 
not have been introduced to tlK‘ nation for at least sixteen years ; but now we 
were trying to give a man a monopoly for producing something which somc'body 
else w'ould probablv’ introduce next week if h(i wwe left alone. that w^a\ the 
nuisance to mamifaidurers wt»s verv serious ind(‘e<l. In Amencal for instance, 
a car might b(‘ produced by mass production , to alter that method of mass 
production w^'is a very expiTisive process. Hv the time th(‘ car (ymie out, the 
manutactuRT might fmd that somebody had patented hall a dozen little gadgets 
which w^ere of no rCiil importance, but which patents ha])pened to covVr somethnig 
which had for convenience be<‘n used m the production (^f his car. That v\as a 
very serious nuisance, and the same sort of thing was going on m Ivngland. Then* 
was no real r(*ason why a man wdio invented some little ]inprovt‘in(‘nt sik h as a 
draughtsman was in tlie habit c»f producing i vtny day ot his life, should have a 
patent and lx* able to annoy other peojile with it. 

Mr. Kober'I Hurrkii.. in reply, acknowledg(‘d his verv giMteiul thanks to 
ISIr. Gordon and all the other speakers who had maih' such Kind refen‘n.c(‘s to the 
paper. With regard to what .Mr. Haycraft had said, lie liad to cont(‘Ss that it w'as 
somt'whal news to him to know that the Patent Olfue was a body wdiich regarded 
things with such resignation ; li(‘ w'as also sur|>ns(Ml to know that the Patent 
Office was always so pre^iared to do what it was told to do ; in his own t'XpeneiKe 
uiifortiinately tlicre ware many occasions on which Ih* had asktxl them to <lo some- 
thing and they had clone the v er\ oppositi' Mr. Have rail had rather suggestixl 
that the position wtis one ot either doing or dying ; the reason why hi* (the sjiealcer} 
had supported so many suggestions m this report winch imposed addilion.il work 
on the Patent Offu-e was because he had tit the saini* time suggested that new Ide 
should bo put into the* Patent Office by rric*ans of vigorous reinforcx‘rni*iits 

Mr. Gill had been rather tied, and had not been able to dcNil with the subject 
with the freedom wuth which, of course, he would have dealt with it had that not 
been so. He had, liowevcT, referred to the ([uesfioii which (‘xcited most interest 
in the report, namely, the ciuestion of short-term patents. He (the speaker) had 
receivc‘d information from one source as to the way in whicli the (tehrauch'^musU i 
w^ere regarded in Germany ; another speaker had then said that his information 
was cjuite the contrary , it seemed to him, theridore, obv ious that the one thing 
they should certainly do befem* they went any furtVier was to lind out detinitelv 
wffiat was the position in Germany. Mr. Gill had rather suggCvSted that the system 
must necc‘ssarily be a good one bc‘cause it was growing ; but that did not loUow. 
If the danger were beemning increasingly recognised, it might bo that people would 
apply for more Grehrauchsmitsier in order to defend themselves perhaps n^on 
vigorously than they w^ould before. It did not follow that because a largi^ numbei 
of Gebratichsmustcr were applied for they were nec(‘ssarily useful. Mr. Kilburn 
had referred to the suggestion which he (the speaker) had made that there might 



Aiig. 2, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


951 


i,v international difficulties arising out o! G<ln„urhmtmy. What he had ui mmd 

.ountnes then industnal property systen.s as a rrvcarrs ot tewrng taxes; 

h It were seen that 51 000 Lchvauchsmmter vseie \,.,n„ ^ppped tor anuuany, it was 
always rather a temptatma to use that method to supply the Exchequer with a 
htUe ready money. If that systen, were adopted ,u a large numbe, ol «ountrk-,s 
dmiCAiUiUh would r\ns(\ htTiuisu at Iht^ pvest‘i\t Umv a inanufacturt r \vht» had to 
prot(‘C± hinisulf in tlu‘ ordinary vYa\ >>v jiatcnl, piotorled himsolf in a uumhor 
of coiintru'S ; if he had an obvitius variation which did not involve anv nivention, 
t g., a c'onimonjilace addition to his niacliiii(\ lio did not worry to S('arch all the 
files in foreign countries to set* wliether he could soiut that aliened rnachim* into a 
forc'ign country without infringing a patent. lint ii ihesfi short-tonn pat<‘nts 
could be takf'n out in ex'ery count ly, it bc'c-anu* <i vor\' s<*nous matter ; 51,000 of 
these short-term patents might be* issued ev^ery year in iMch country ; in se.ven 
years tliat w^oukl mean that then* would be about 550. (>oo oi these Grhvaui Jismusfey 
in any one country to be searclu*(l before an\ iiianufactuiTT could bo certain that 
he could send liis ma( hme to that eoiintry. 


He (li'Sired to exjiress his gratitiuii* tc) Captain Huuk, lK*caLis(‘, as secn'hiry oi 
the l^ritisli Seien< e (lUild ( omniittee, he h.ul Ixmui l.ngaly responsibk* foi tlie lucidity 
with wliK'h thc' reLommenclations w(Te staterl. I >r \rlhur Haydou had suggested 
that it w'ould be tli'smibk* to put into the A( t some definition of what w^ould 
constitute a patnitablo invention ; that suggestion was to some c^Ktent met by 
the report of the* Hntish Science (hnld He had not time to deal wuth the particular 
(jneslion which Hr Haydon had m mind, but tluit raiscTl another d(‘lc*rt in our 
patent law, or at le.ist drew attention to a Sex tioii ol tlie Vc t which rociuired further 
consideration, rr , Sc'C'tion which di'alt with patents lor foods, and so on. 

It might M ry well lx* (ousid(T(‘d wludher the word '* s])t*cial,*' having regard to 
a r(*C(‘nt decision, should not lx* nnuoxed from tliat Sc*ction. He did not know 
wdiethiT Mr. 'low let’s siiggc*stion, that then* was no consideration tor a patent 
with legal (i to a biological invention, was strictly trut* It an inventor showed an 
agriculturist how he ccmld produce a rusth'ss wheat, one would have* thought 
that was of sona* use ; he apprc'ciated the ditticuliv ot winch Mr. I'owdcT spokc^, 
but would have* thought that th.it might have been o\(tcoiu<' bv < laiming not the 
first sec*d but the* second, 'fhe ( hainnan had Mancwliat i ntic iscxl (he suggestion 
that the Comptroller shcaild dc'al with pal(‘iJl ae tums. and sugg(‘sted that wa* ought 
t(j bi* congratulati'd on the prc'sent state of things . but if it was desirable* to have 
a lawyer as CemiptroilcT. Hu n if lie w'C*re give-ii jiuhcial junctions tliat was the* very 
best wav of ensuniig that the* next appointment, w htai it took ])lae:e. wamld be that 
of a knvyer, anel ol one who had the ]>.irti( ul.tr caji.te'itv to which the ( hairrnan 
had referred. 

The Chairman had bc‘cn the only .s])eak(T wlm liad elealt with the* question oi 
WTarking of patents in the ceiiintries in which they were* protcxtcxl 1 le (the speakc'r) 
had fear(*d he would be trt-a.ding on manv ceariis when he suggested the abolition 
of the wcjrking clauses ; it had b(.‘en ratht‘r a surprise* to him to tmel that only 
one bpeakcT had relc'tre'd to tliat matter, and tliat speakei h.id bee*n inclined to 
favour it. On the cjuestion whether it was a form of protect urn he was neit preparcxl 
to go so far as the Chairman ; but wdu'thor prote‘C‘tie)u wtis a gooel thing eir a bad 
thing was a matter (juite apiart ; the point was th.ii tliere was a tendency to 
prostitute the industrial property laws of this country for preitcction purposes. 
If protection were a good thing it should be se*cure*d b\ preiper meins and not 
ky industrial property law. 



952 JOUI^AL OF THE ROYAL SOCIETY OF ARTS: Aug. 2, 1929 


He wished to thank the meeting for the kind way in which they had recen erj 
the paper, 

Thk Chairman proposed a ht^arty vote of tJianks to the author for Ins paper, 
wfiich was carried unanimously. 

Mr. a. P. Thurston, D.Sc., M.I.Mech.K . h’.K. Xe.S., writes 

I did not havT' the opportunity of reading before the meeting the very intiTestiii- 
paper of Mr. Robert Burrell or of joining in the discussion, but tlu‘ subject ot thr 
paper is of sucli great interest that I should appreciate the opportunity (»( inaKing 
a communication. 

The chief criticism «igainst the paper appears to n^side in the fact that sutlKu iit 
regard has not been paid to th(‘ rights of the nnentoi and to the limdanuntal 
object of the British P<it(‘nt Law, which exists lor the purpose' ot impro\ing t}i< 
arts and the mannfactun's ot the realm by (‘iieonraging the inventor and Unaabs 
raising the standard ol living ot the whole' nation It is not lor th - purpose' o! 
enabling large \'ested interests to acejuin' new invi'iitiems for ne»thmg eir a leu 
pounds and then to heild the natie)n te) ransom ie>r (‘ne)rine)iis sums unde'i pate-nt 
monopoly, as may be done at pre'seiit. Neithe'r is its objee't to t'liable' the use* of 
obsolete, inetficient, eir ont-of-date pre)C(‘sses to be e'.ontmue'el by suppressing more' 
eflicient and improM'd prticesses 

The object of tlie Patent Law is te) re'warel inge'mous nu'ii teir e euitnbutiug the' 
product of their eiwn lirains, their e)wn intelU'ctual pre)perty te.) the' starting ol new 
arts and manufacture's This sale ol the epiestion, wlne h se'ems te) be ot immense- 
importance from the point of \ lew e)f pre)S])e‘ritv ol the country as a wluile an<l tie- 
cure of imeinploymenl 111 j)articular. appears to ha\’e received little' or no atte'ution 
in the jiapcr. Under tlu' existing Patent !,aw it is possible' te)r an mva'iitoi te» 
communicate his inventie)n to ( iovi'rmnent 1 >epart me'iits. vane)us manutactureis. 
all in confidence, to be discouraged by the rebuffs whiedi lie rect'ives, and to drop 
his patent , then it is jiossible fe)r se)meone* e'Le, who has pre)bablv hearel e)f his 
invention, to patent it anel to obtain a perfectl\ valid patent }e)r the* lelentical 
invention and large sums of money from the* (iovt'rnmeiit and publit at large 

The T-a\\ is so heavaly wcigliteel against the inve'iitor who is not alse) a wtiaUhv 
man, anel against the start ot ik'w industries, that tie* manufactures of tlie realm 
are l)eing retarded in a most unnecessary degree'. 

1 wT)ulei venture to suggest that in elrafting any pre)j)e)s('el refe)rm e)f tlie Patent 
Law, more attention should be* paie] to the rights ed tfie inventeir in his e>wn intel 
kictual property, and te) the essential foundation ot Patent Law, iiamelv that it 
is for the purpose of improving the arts anel the manufactures of the realm b\ 
encouraging anel rewareling the invcnte>r. Many e)l the* sugge.'stions raiseei m the 
paper are e>f great interest, but their discussion at the pre'sent stage appears te) be 
unprofitable until meire* attention has lK*en paiel to the aspect e)f the qm'stiou 
raised in the ton'geiing remarks 

NOTES ON BOOKS. 

British Floods and DKoreiHis. By C. E. P. Brooks, i.).Sc. and J. Glasspe)olt', 
M-Sc., Ph.D. London : Ernest Benn Limited, los. bd. net. 

Floods and droughts have many times in human hisleiry spelt disaster and death* 
and though modern conditions of life have reduced their destructive powers, thev 
are still of great importance. 
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Tlie authors of this book are well known aiithoriti(‘s ; Dr. Brooks on cJimak‘S 
|>ast times, and Dr, (rlasspoole on rainfall in general. The book begins with an 

iUA'onnt oi tbc oS \s\es, anA the causes of persistent rain. These 

art' various and seems at first siglit sufticuMitU' rcMtiotc I'Or instance our weather 
,l<'pend8 in great measure on the intensities and elianges of position of th(‘ Azores 
anticyclone and ol the Tc(‘laiulK' deprc.ssion. and t}i(se<iTe inllnenred h>' still more 
innote factors. 

( hapter IT is entitJ(*d J he Wet ^ ear i<»j7 The I urn of the J idt^ Che 

ijuestion has already Ih'chi an.swc'red in tlie iK'g.uue, lor, in spile ot a fine snininer, 
was a y(*ar of more than a\«‘rage rainfall in tlu* British Islands Sinc(‘ too 6, 
as the authors point out only six out ol 21 cear.s li.ivc rectaved a rainfall below 
(Ik* average " and in 22 years we lia\e liiul iieaiiv 2^ years rainfall.” But no 
vear in th(* present eentiiry was as wet as ‘ tht \('aT VMth two wet spells.” 

So w<*t was it that in 100 years it was only exceeded by 1^32 and iSy^, As a. whole 
the sc'venli<‘S ol the last century were abnormtdK wet. and a chapter is devoted 
to them. \Mu*n we go turlher back to lledorK' Rams ” wc* are dependent on 
( ha nee records 111 various writcTs and ehionules, and the «iiithors <'onie to the 
( onclusion th<\t tlu* p('iK)d (euti(‘d bt*twecii 1000 ,\ 1 ) and i^ck) A 1 ) was one ol 
e\cessivt‘ raininess ft seems to us that clianc e rt'tc'ieiUK s ot old writeis to clroughts 
and floods must be used witli gieat rare Bopular opinion ot the* weather is well 
known to be jirone to exctssive exaggeration, and imicli Ksearcdi mav he needed 
hedore any idea c<iii lie la'aclu'd ot the se<pi(‘iu<‘ of t limatK' change's during the 
middle ages. But it is oiiR tair to s«iy that the authors altemtit to gel over this 
difficulty and in <i note at tlie end ot the hook tliey gi\e a method of calculation oi 
' Raniincss ” dt'peiuh'iil on thetotal number ot K'cords av'ailabk*. and the'- luindier 
oj re^ceirds eit droughts and great rains re*spe‘e 1j\ elv 

Tw'O piece's of ('\ ideiue' ol gre'atei weight, tis it se'cms to us, are' me’ntieme'd l^y the* 
aulluirs. IVlr. <b M .Me'ye'r luis studu'd wate r mills in hbisl Kemt and ” has brought 
teirw^ard e*vide‘iu'c‘ ol a deerease' of laintall about 1273 • b>i e*xample‘ in 1 130 the^re 

we're twelv'e* w.iter nnlls iie'<u ( ante*rl)ury , in i55^‘ tiu'y liad elecre*tised to live*. 
Again in Koiiiaii time's \dlas are ” foinul close* to the highest springs of the* wiiiter- 
boiiriU'S. which run only m the wettest se'asems.” and at W'e)odyates in Dorset a 
Remian bucket was found at tlie* bottom of a vvt'll ()e) ie'et above' the leve-l to whiedi 


moejern wedls hava* to be sunk in tbe* ne'ighbourfiood 

In consielcring droughts ehapte'i is de*v'ote*el to e-ach e>t the years i<)2i anei 1887 
and another to the' diy xt'ais of the iSih century \vh(*n the* dryiu'ss ” was so markexl 
and pe-rsistemt as almost to eoiistitiite' a elitferent climate from that of tlie last lialf 
of the nineteenth anel the' begiTUiing e>f tlie* tweiitielli cenluiu's 

In a chapter devote'd to ( \ ele'S ol weatlier semie indications are* giv en ol a maximum 
ol raininess about 200 A.D . a minimum about 7eK) A.D , a second maximum about 
1200 A.D. and a se'Ceind mininuini about 1700 A D. : but the* authors w'arn us 
against a too hasty assumption ol a period of a thousand ye'ars. C oming down to 
shorter periods sev en cyedevs aie conside'reel, from one of 5 « 7 > 

1.71 years. Jdg. 13. combine's these periodicitic'S from 1870 to 1(^30 and gives the 
curve of actual rainfall. The- tuo certainly give re'inarkable agree'inents, though 
at times thev are ” weiefullv at fault.” The eniwe is exmtinued till 1030. but we 
are told not'tei build toe, much hope' on the elreap in the' mirve of raimne'ss aften 


i<)28. 


Tho <,uestion as to whHh. v wo arc likely to sc-c a recurrence of the city yea s 
from 1737 to 1750 " is one of vast importance, for if a single dry y-ar like. 1921 
tailing in the miclsi of a s.-nes o( wet years, si.lfices to cause grave doubts as to the. 
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suificiency of the water supply of London, only the pen of a sensational novelist 
could adequately picture the effect of a long series of dry years on the, presumably 
greater, London of the future." The book is thus worthy of study nf)t only for the 
meteorologist and the historian, but even more for its suggestions of the profound 
effects that may occur in relation to modern conditions of civilization. 

C. J. P. Cavk. 

Lunge and Keane’s Technical Methods of Chemical Analysis. Second 
Edition. Edited by ('harle.s A. Keane, D.Sc., Ph.D., formerly IMnnpal <>\ 
the vSir John Cass Technical Institute, London ; and P. C. L. Thorne, M..'\ , 
M.Sc., Ph.D., Chief Lecturer in (diemistry, Woolwich Polytechnic. Vohinie 1 1 . 
London and Edinburgh : (iurney and Jackson. 35. net. 

The second ot the six volumes of this monumental work has mtw appeau'd in 
its revised form, and new editions of the remaining four are in active preparation 
It is now about tvventy years since the first edition of the first volunie'^w'as publishetl 
in England, and the technique of analytical clumiistry has advaniied so rapidU' 
in the meantime that the need for an overhaul will not be disputed. 

The treatise is so well known tf> analvlical chemists that but little genei.d 
description need be given, 'fins particular volume is devoted to the metals, botii 
ferrous and non-ferrous ; the metallic salts (with a large special stTlion on potassium 
salts) ; paints and pigments ; and paint vcdiicles. jripans and varnishes. 

All the sections hav«‘ been thoroughly revised and brought 11]) to date, tlu' 
latest luiglijih and American methods having bemi incorporated ; and luiblishci" 
explain that the arrangement ol the contents has been modili<*d by grouping n)i- 
related industries together, so as to nuike tlie volunu* v ery largely self-contained 
It is well tliat this should have been done, and chi'inists will agree tliat the Inrtl'.ri 
this principle can be earned the better : those who de not lia})[)t'n to he profivssion. ! 
analysts n<itur,iliv find some hardshij) in havang to purchase sevei<d volumes t-t 
such a treatise in order to deal witli some ]>roblem whose various .isp<Tls tould 
easily have been covvied in one 

The refereiues to original pap<Ts are iuiiiktous and well chosen, while mo.st of 
the .sections are provid(‘d in aildition wath vaiuabk' .se])arat<‘ bibliogiaphu's I 
index is sntficiiaitly full, but one is glad to note that a st'parate imh-x-v oJume 
to the whole work will be issued on completion of the new editum. 


OBITUARY. 

Ilhin EV Pi f ION, K.P -Mr He<lley h'ltton. wlu* died at his H isU‘men^ hoim 
on July iQtli in his 73rd year, was well-known as an (‘tc.luT and draughtsman ot 
architectural .subjects in his early days he was associated wath the 1 )aily ( hrnim !*' 
under Massingham and illustratvxi a number v>f articles bv h'rederic Harrison on 
Repair or I^estoration. His work, in winch atmosphere and te\turt‘, and nduirv- 
of quality in light and shade were the distinguishiug featuris, obtained 
recognition lioth in this country and in Prance. He was awarded the Gold Mtjdal 
of the Societe des Artistes P ran(,ais in i<K) 7 and three yt^ars later became an Associat*' 
oi tlie Societe Natioiiale des Heaux .\rts. while two ot his etchings -the Kur 
Hotel do Vdle and Tkmtt* Vecchio were selecttxl trom the Salon tor the pennam n' 
collection at the Petit Palace. He was also elected a Juilow ot the Ros'al Society o‘ 
Painter- iytehers and P'ngravers, to whose exhibitions as well as to the Acadeinv 
and the Salon he was a regular contributor. He* liad been a Pelhnv of the Koya! 
Society of Arts for nearly a vjuarter of a century. 
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A(}rlJ>hi, (j.) 

PROCEKDINCS OF THE SOCIETY. 

(CANTOR IJCOTITRLS. 


THE I'RITVrMKNT <)!' , 

]\\‘ ('. Tl. J.wpiic ('.ILIT, M.Inst.(MC., M.l ,M('c1l 1^.. I'MiislJV, 
Dirurlorof lou-l I >c|Kn tin('nt ol .‘^ch iiI ific ami J iidu' 1 1 ial K*cs(‘arrlu 

i. 

{Dt'livch’d jrs/ JtDiiittry, lOJO.) 

In tliis ^(MKTatioii i)1 tcchiiHail. aial induHrial arhicvcaiicnt it 

diliKadt lo iinaKiiK' a woikl ii^^noianl of da* uses of co.il, \’ei its exploitation 
on a really lai^e sealt' has eMeiided cA'er a ivlativeiv sliorl peiiod. In i8iu^ 
E.rcat Hritain’s annual ('oal pnKliiction amounted only to to million tons, 
hut this rose steadih' to a maximum ol 287 million tons in khj, oi which 
i8() million tons was lelained loi home ns(‘. h'ollowmg u])on an abnormal 
])eriod due to war and post-war conditions, llu* home consumption of coal 
has again reaehi'd almost its tormer inaMmum level, showing slight variations 
above or below a mean of about 175 nnlli<»n tons annuallN'. although (exports 
have serioiLsly dixdinod. 

The following table, taken from the Sexaailh .Annual K(‘p(.>jt ol the Stx'retarv 
for Mines, shows the inanntT in which this coal is em]do>ed, Koughiv 20‘;„ 
of il is tnxited by carbonisation industries, mmilx all ot the remainder is 
tM,rn(‘d in its raw' state, much of it for stiaim-raising ])m})oses. It is (Wident 
from these figures that whatever develotmients of lU'w pnxasscrs the futmv 
may see, the elhcient utilisation of raw coal imTits (dose atltaition. 
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Hie application of the numerous ty[)es of coal (o the purposes for which 
they arc best suited entails a hnovvled|i’e of then' physi<'al and chemical 
characteristics, a lull understanding of wliicli flt*pends upon tlu* elucidation 
of the cnnslitution ol coal. 1 his is being sought after in M'veral ways, including 
chemical analysis, microscopical examination and the use of X-rays, certain 
asfMH'ts of <‘ach of vvlncJi will be consideied hrit'ily. 

( laanical analysi.s, in addition to its use* tor scicaitilic n'cjuiit'menls, has a 
wide held ol application in (onnection with the' Inning, selling and com 
inerrial utilisation ot ('oal. Ihu' all jnirposes .1 c(*rtain standard ot acciirac\' 
is desiiable. It is well kiuiwii that the ligur<‘s obtained by ditfeteiil workers 
for the same (i(‘t(‘rrnmalion fi(‘(|U(‘nt ly sIkav wide vanations due to diflerences 
- eithtT fundanK'ntal 01 of detail in the methods tanplowd. In order that 
all tli(^ results of any determination may 1><‘ of the utmost value it is essential 
that the methods empl<>\ed sliall be, if not identieal, at l(‘ast cafiabk' of giving 
('oinparahl(‘ results In this eountm th(‘ Imu'I Res(*are]i Hoard, feeling that 
some degre(‘ ol agn'ement upon imdliods was desirabh*, m i()2i appointed a 
eommittee to examine tin* wliole question The onteome ol this was the 
publication of detailed iiislruetions for carrying out tlu* ]>rincipal determinations 
invoIv(‘dJ W'ltli a \ lew to an {*\tension oi their nsi* these* methods were 
brought to the* notice of tlie British Engineering Standards Association in 
ordt‘r that this l)od\' might consider the adoj)tion of some or all of them as 
standard me'tluxb (or the analvsis of coal. As a result a widely representative 
committee was apj)oiult‘d to deal with the matt(‘r, and sub-coinmittees and 
[)anel< are tkjw ac tn'eh' engaged in an endeavour to tornuilate m(‘thods which 
can be widely ado])ted lor the auah'sis ot eoal for commercial purposes, 

( areful analysis by '>ueli methods will, howevuT, give results ot little or no 
\ alnt* unless the sample test<*d is truly n*presentative of the bulk from which 
it is tak(*n, 'Flu* (piestion ot sampling is e\*(‘n mon* difhcult than that of 
aiiahsis. The kugu the sample, uj) to a ])oinl, the more likely is it to be 
trul\' Tepreseutati\ e of the consignment, but the cost may then become 
prohiliitive. A coitipioimsc lias thereloiv to be ri'acluMl in which the accuracy 
ot the sample is sulheientlx good for comnu‘rcial purposes without the expense 
incurred in obtaining it being too gnvat. Methods of sam])ling have been 
considered bv a committee ot tlu* Fuel Research B(x\rd. and a large number 
of special tests have betMi carried out. not only at H.M. Fuel Research Station, 
but also at actual ports ot slnpment. with rcfeience to sampling from stationary 
bulks, hop])ers, railway waggons and ships, and during delivery from chutes, 
conveyors, etc. These tests included experiments m regard to the size of the 
iner(*ment.s, tlie si/.e of the gross sample in ix’lation to the (jUcintity iej)rescnted, 
and tile crushing and reduction of the gross sample to a size suitable for the 
laboratory. Much data has also been received Irom outside parties interested 

> :^lothods of Analysis ol f 'oal. Fuel Frsijn h Hoard. Fhysicnl mu} Ckenucal Survey of the 
\atnnuil ( oal Hesoitrre^. \o 7. H.M. Stationery OlUce 
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in the question. Much further information is necessary, however, before final 
methods for the sampling of coal under different circumstances can be formu- 
lated. In the meantime th(* question is l^eing considered, as in the case of 
coal analysis, by the Hritish Engineering Standards Association, all tin 
relevant data collected by the hTiel Research Board having been placed at 
their disposal. 

The aid of the microscope lias also been enlisted m the examination of toal, 
the aims being to determine the botanical nature* ol the original material and 
the nature of the physical and chemical changes winch accompanied its trans 
formation into coal, and to correlate this information with the; properties ol 
the surviving material. This was rendered possible by the beautafu! t('clmi(}U(' 
developed by Lomax, who was one ol the first to succeed in ]:)rppVring strlion^ 
(jf coal sufficiently thin to be examined with ea.se bv transmitted light, fhe 
important question of the identification and correlation of coal .seams is also 
being investigated by the application of microscojacal nu'thods. ' 

Thiessen,^ in America, apj)li(‘d microscopic methods to coal when, m 
attempting to discover the cause of the differenct's betwe(‘n caking aiul non- 
caking varieties, an exact knowledge of tht‘ origin and com})ositi()n ol (oal 
became nece.ssary. For this work la*, enqiloyed thin (translucent) sec tion^ 
and polished but unetched sin faces. Thiessen recognist'd three coinponeni- 
in ordinary bituminous coals -bright coal, dull coal and the so-caJled iiuiMTa) 
charcoal ; the last occurs usually in ver\ thin Jainiiue, the first two component ^ 
constituting the bulk of the seams. To the bright and dull coal he gave name^ 
indicative of their origin ; the bright coal, each lenticle ol which lu' <:()nsidered 
to be derived from a single portion of a coal-forming plant or tri^e, h(‘ called 
anthraxylon ; the dull coal, compo.sed of rinely-comminuted }>lant debris 
a kind ol botanical mud- -he called attritus. In pas.sing it may be siattMl that 
recent evidence appears to show that some bright bands inav also be dt rix td 
from debris. 

It is essential for complete knowledge ol a coallield to be aide to tiace wba h 
seam is which over the whole area. Fre(|uently this can 1)1* effected by geological 
means alone, but Thies.sen and his collaborators'* have employed microscopK al 
examination to assist m the correlation of coal seams. They showed tliat 
different seams contain different assemblages of spore-exines (the outer coatsol 
the reproductive elements of non-flowering jdants), and have succeeded in (or rt 
lating certain seams by the recognition in them of characteristic imcrospnres. 

* Thiessen, R., Structure in Paljr^ozoic Bituminous Coals, S. hureait of Mines llnlldfe 
1 1 7, 1920. 

® Thiessen, R., and Voorhees, A W. A Microscopic Study of the l‘reepr)rt lit 'i. 
Pennsylvania, Carnegie Institute of Technology, Bulletin 2, 1922. 

Thiessen, R., and Staud, J . N. Correlation of the coal beds in the Monogahela Fornuljnu 
in Ohio, Pennsylvania, and West Virginia, Carnegie Institute of Technology, Bulletin 

1923- 

Thiessen, R., and Wilson, F.E. Correlation of coal beds ol the; Alleghany Formation oi 
Westeni Pennsylvania and Eastern Ohio, Carnegie Jnstitiite of Technologv, Bulletin 10, 10^ | 
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The signiftcance of spores for correlation purposes has studied 111 

Europe by Lomax, Lange, etc.,* and by members of the South Yorkshire 
Fuel Re.search Staff of the Department of Scientific and Industrial Research/' 
The latter have also investigated the distribution ol s]X)res in certain Yorkshire 
seams. By nu‘ans ol thin sirtions representing the seam from flooi to loof 
the megaspon\s have been classihed, and the numbt*r of each type in tlie 
different sections has been recorded. The results so far olUained indicate that, 
even when no single distincliv(‘ megaspore characterises a seam, thr ri'lative 
concentrations at different horizons may be utilised for correlation puipos(*s. 

The constitution of coal lias l)een the .subject ol a ('onsiderable amount ol 
inicrosco])ical work. Slopes,'* in a jiaper jiiibhshed in kjkj, lendered the 
distinctions between bright and dull coal 11101 e delinite by the introduction ol 
lour terms based upon the jihysical charactias of the banded const itiKuits 
These terms viinwii and clarain lor two tyjies of bright ('oal, and duraiii 
and lusain foi two tN'pes of dull coal— have beiai widely ado])t(‘d in Europe, 
though not without some uncertainty as to their meaning, due to at1(*mpts 
at (‘orrelation with terms based upon botanical considerations, such as the 
anthraxylon and attritus of 'riiiessen jneviously mentioned. Slopes’ delmi 
lions were based [irimarily u])ou macroscopic lealures. and although shi‘ 
gav(‘ an indication ot the microscojiic characters ol tlu^ constituents th(‘ 
establishment ol tlu‘se must Ik* tlu‘ task ol latc i inx estigalors. 

A. Seylei , ol Swan.s(‘a, has made a notai>le ('onlnbution to this asjiecl 
ol th(* work in de\ eloping tlu‘ te('hnu)iie ol the metalIogra})hi(' method iirst 
apjilied to coal b\* W'mter. S])eeimeiis are ground Hat, ])ohsh(Ml and I'ti'hed, 
and examined under the muroscojie 1)\' retlect(‘tl light. H\ this method 
Seyier has shown that jdant structuies in coal are more mlmeroU'^ than was 
j)ievious}y suppo.sed, and that \dtram -originally consichaed by Stopes K; be 
structureless -may contain traces of plant remains. Moreover, lenticles of 
both vitrain and clarain — tht‘ briglit constituents ol coal, togetliei corre- 
.sjKaidiug to Thiessen’s anthraxylon- -ait* not necessarilv (kM'ived tiom single 
plant fragments, as d'hiessen a.sserls, l)Ut may originate from plant d ‘hris. 
St»yler has also shown that, sometimes in a single plant fiagmenl, well del med 
structures may pass by various stages into a nebulous stau*, becoming obsiaired 
and tinally lost, 

A further advantage of tliis method ol examination n that, in order to 
determine the true iialure of pilant remains, sptoiinens can lx* examined in 
three planes at right angles by preparing three snrfates in those directions. 
By this means it is possible in some cases to as.sign a fragment to the particular 

* Lange Th., Dio liedeiitung dur Spoteii liu* die Stratigrapliie des Karlxais, /nl 
Oberschles Berg. u. lluttotmdnu . Ver,, 1927, 06, 340. 

^ Evans, M. M., Correlation ot the Parkgatc Seam : a l^relinmiary Stmiv, / },ins 
Min. Eng., 1926, 71, 451 

« Stopes, M. C., On the Four Visible Ingretlients in Banded Bituminous CoaL Studie?. 
m the Composition of Coal, No. i. Proc. Roy. Soc., 1919 (B)» 470- 
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genus, or even species, to which it belongs' and it would thus appear that the 
method may perha])s be applicable to the correlation of seams, 

Kellett/ W(^rking under the direction of Professor (]. Hicklin^ of Armstrong 
LoUegc', (Muploys the microsco])e to tiace tiu' vertical and lateral variations in 
the ash lontents of ceitain coal .seams of Durham and Northumberland. By 
means ol scales of thin sections cut from jnllar sain])les rt'presenling the entire 
thickness ot tlu‘ seams, and l)V ('heinical analysis, he has rcTorded the variations 
in the percentage and nature' of tlu* ash. The* j)reliininary invc'stiga lions have 
shown that the (.hstribnlion oi the ash and ot tlu' banded constituents m<iv' be 
chaiacteristic ol a '^eam, and attention has been turned to (‘orrelitK^n b\' this 
iiu'thod. 

The a|)i.)hcati()n of X-r.iys to the t'.samination oi toal, the tiisl K'cordc'd 
exam]>]e of which occurred as long ago as i(S()7, has in lect'ut years f)e('n taken 
11]) by many woikers, in this country, notably by ('. N. Keni])." This lint' ol 
investigation is concernt'd with the sludv ot tlie .isli in coal and de[H‘nds upon 
the ditfen'uces in trans])arency to X-ra\'s of tlu' organu* cr>al substance and 
the inorganic ash constituents, the lattei, being ii'lativt'ly non trausjiaient, 
are seen in markt'd contrast in tlie resulting radiogra]di. h'lom the results 
.so tar obtained it seems ])robabl(* that, with imj)ro\'ed te(‘hni<|ut% the method 
should provide a rapid means ol determining the distribution, natiiie and 
amount of the ash m coal ; while, with the aid of stereo radiogra])h^, it should 
be pos.sible to study in detail the structural characteristics of tlu' a.sh. 

Much of the work described was assisted bv grants Iroin tlu' Dejiarlment 
of Scientific and Industrial Re.seaich. 

The foregoing illustrates sornc' of the mon* important scientific nu'lhods 
which have Iieeii adopted in recent years to give a closer knowledge oi the 
coal .sub.stance. The nece.ssity for .sucli information increase's with the com- 
plexity of the proce’ss to which it is intended to .subje'd the coal, but wIk'ii 
it is to be burned in its raw state many of the details referred to are not ol 
primary importance. In this case the calorific value must be known, since it 
IS a measure of the ma.xiTmim eneigy obtainable ; also the ash (ontent and the 
fusibility of the ash, since these determine the amount ot inert material and 
the pn'cautions which must Ix' taken to deal with thi' slag. The moistun' 
content td a coal is of obvious significance, and sonu* knowkalge of its caking 
pro]X"rties is needed since these determine its iuduiviour in various types ol 
grates. The volatile matter also affects the design of furnaces for smokeless 
combustion and efficiency, and limits to some extent the ap])lications leasibk*. 
All these factors can be determined by relatively simple methods. 

" Sevier, C. A., On the Dictvoxylon Cortex of lAxopodiales as a ('onslitutMil ol C'o.il 
Phil, tram li., 2 TO, 333. 

® Kellett, |. G., The Physical Constitution of Bituminous Coal and ('oal-seams, 7 'mx> 
Jnst. Min. 1928, 73, 400 ; and The Distribution of Ash in Bituminous Coal-seams. 

Trans. Inst. Mtn. Eng., 192S, 75, 413. 

Kemp, C. N., The X-Ray Examination of Coal Sections, Proc. Roy. Soc. Edin . 
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( oal is a highly complex organic substance Jiiade up mainly of the elements 
carbon, hydrogen, sulphur, oxygen and nitiijgen ; and coal and its d(M i\'atives 
are of great importance m the cliemical industrit's, since they provide the 
law material lor tlu' manufaclure of a wide range of commodities, indispensable 
to modern (avilised life, such as dyes, drugs, disinleclants, JertihsiMs. etc. 
Nevertheless, an o\’erwhelnnng proportion of th(‘ woild’s \'asl output ol coal 
IS used mainly In viitn(‘ ot its eneigy content, lor the ])roduction oi heat, 
])owtT atid light. It is thus (‘ssential that as largt* a [iroportion as j>ossib](^ ol 
tlu' heat units in this ('oal should la* r(‘lea.s(al and subsecjiient ly utilised lor the” 
lecjinnMl ])ur])os(‘s. and th(‘ most dir(‘('t im^asuic ()f tlie v.diu* of aj)j)lian('es lor 
heat jaoduction is th(‘ “ elticiencx ratio*’ ol lieat utilisi'd to ])ot(‘ntial hc'at 
in tin coal buriKaL 

Although ot considei iible sigmhcanit'. siu'li thermal eJlK'U'ncy tiguics (!<► 
not always run in Inu* with true commenaal (‘IficuMKn , winc h is c'ontiolled bv 
a \'anet\ ol lac lol^ other than the mer(‘ jiiopurtion («1 lic^at iitihsc'd in a ])rocess, 
and must take into account a complete^ langc* ol o])taations It is concuaned 
not c)nl\ with therm.al eneig\', but also with the m.itcai.d'^, labom and ap[)lian(‘es 
nc‘('c‘ssaiy to cdc’ai a site, c'lc'c t anci ecjiiip a ladoi'v with the' I'ecjuisite heat- 
])rocluc-ing <md othei ajipaiatus (c'afiital c'osts), and to c an \ out tlK’ maini- 
factmmg proc'c'ssc's iuvoIvchI (running costs). R.itc's and tiauspoit c*h.ugc‘s 
must also be taken into ac'c'ount. 

II the g(‘nc'ratic>n ol a maximum ejuantitx' ol heat, xsilhout ic'gaid to its 
loim or ap])]ic'ation, wcae the* sole* aim, the best method ol utilising c'oal would 
m most ca.sc's he to burn it dircM'th- in its law state, sine e in tins way it is j)ossiblt* 
to hbcaate a Ingliei pioportion ol its constitucMit lic-at c‘n( rg\ than can be* 
obtainc‘d thiough any svslt'in ol ])rt*lreatment , Ihil bc'cMiisc* it allows ol a 
mon* efticacioiis a{)plication of tlu* heat proclnc'ed, bc'cau.sc' it inllueiices 
lai'oma])ly sornc' extraiu'ous lactor, pietic'.itment max' none' the lc*ss in a large* 
mimlier ol cases be advant<igc*e)us. 

In the eaiiiei methods oi heat and jxnvei production coal xvas alxxaxs tired 
by hand. With carc'ful and intelligc*m stoking surprisinglx good results can 
bt‘ achicx’ed bv this jiriinitivc* method, hut in .iddition to mtrodiicuig a tioublc*- 
.some (‘lenient of human umeliabilitx', haiuLlinng sutlc'is horn inherent losses 
and disadvantages con<c\jiu'nt upon its mtt*rmitt(*nt natuu*. 'riiiis during 
the slokmg periods the increa.sed acx'e.ss of air causc*s a e'oc)Img down ol the 
furnace whicT not onlx rc'sults m smoke ]Moduction, increased due* losses and 
decreased elhcic'ncy, but also makes unifoimitx' ol xxoikiug impossible oi 
attainment. R\' rendering tlie jirocess oi liring mcx'hamcal, miudi has been 
done to imjirovc* the elhciency ot boiU*r liring units. 

The chief problem in burning coal is to bring the tuel into intimate' contact 
with a suiliciont cjuantity of air for its complete oxidation. In jiiactice the 
difiiciilty is illustrated hy the necessity foi siipT>lyiug a ciuantity ol air in 
c'xcess of that theoretically re'Cjuired ioi complete combustion, which yet is 
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not able to prevent completely smoke production and the escape of pot(‘ntialK 
useful unbumed products up the chimney. 

In gaseous fuels, since each particle of combustible matter is in the molenilui 
state, it is comparatively simj)le to secure sucli intimate mixing as will allow 
of every molecule being brought rapidly into contact with the oxygen necessar\’ 
for its combustion. Liquid fuels similarly, by vaporisation j)ri<)r to combustion, 
-can be given free access to air, but since the molecules of a liquid are much mon 
complex than those of a gas, the process of buniing is less direct. The primarv 
considerations in oil burning appliances are thus the evaf)oration of the oil 
and its subsequent contact with sufficient oxygen. With the heaviei 01 K 
mechanical “ atomisation ” is necessary in order that vaporisation nia\ 
proceed rapidly and efficiently. 

In solid fuels, the aggregation^ of molecule.s mv enornioiisly larger than 
those of licjuiil or gaseous fuels. When one imagines a |)iec(' of (‘oal lying on 
a furnace bed with only its surface molecules e\])ose(l to air, and with tlu 
air supply contaminated by inert gases, it is indeed a inatttM of some surprise 
that such high efficiencies can be obtained in practice. 

('onsider the princi])al C()ni])uslibk‘s, carlion and h\'clrog<‘n rih'se ran 
exist either separately, or in (’iionnous numl)ers ol differ(*m coinbinal ion- 
cither gaseous, liquid or solid, at atmo.^-pheric teinpirralurt'^ and piaNsiurs 
Some ol these, although licpiid or solid at atmospheric teinj)(*ratur(\ can }>< 
gasifi(*d under an inci eased temperature, but wv ma\' havt* aggregations dI 
solid molecules which cannot be gasified by llu' action of heal aloiir O' 
mohcules of the same composition, ('oal falls into the latU'r ( lass. 

It IS on]\' in th(‘ simplest ('omjHumds, siicii, ^ay, vis carbon monoxidt^ and 
hydrogen, that it is possible* to imagine that by thorough mixing ('a('h inolt*(ailr 
-can be bnnight adjar(‘nt to the ^e(a‘^sar\’ mok*cule of ox\g<‘n tor its ('oinpl' U' 
com])ustion, that they may (oiiihine immediately the tempeiatiire ol thr 
mass is raised to sucli a degree that chemical (minhination ai an a]>precia!>l* 
rate is possihk*. (bven such an intimate mixture of simplt* mok‘cules it is 
possil>le to imagiiu* combustion taking ])lacc without aii\' furtlua- circulation 
of th(^ iiKdecules iieiiig noce.ssarw The ease of burning, with liigh fianu' 
tenqKrature, ol wat(*r gas, which consists of approximately efjiial parts In 
volume of carbon monoxide and hydrogen, is due to this. As soon as tin 
molecule Inromes more (omplex, such as methane i)r ethane, it is no ]ong(‘i 
possibk* for all the atoms composing it to be so favourably placed in relation 
to the oxygtai molecules that they can immediately pick iij> the oxygen 
ncc(‘ssarv lor combustion, but relative motion must take f)lace between tlu' 
molecules ol tlie combustible gas and the oxygen, so that the atoms forming 
the int*thane molecuk* may make contact with the four atoms of oxygen 
necessary to attain complete combustion. Although relative motion is 
necessary , in such an example iis that quoted the degree of so-called turbulcnct' 
required to effect rapid combustion need not be very great. But as the niok' 







,„!,„ complex nioleculis. Professor Bono has shorn that 

I X I seneb of successive reactions between the atoms of the molecu/es them 
s( h ts and thf oxygen atoms within icacli with the fonnation of mtermeduk 
, (iiuiwunds before tlic tiiul ovidation to i irlioii monoride and water ■» It at 
my stage in the icaition th( partnllv split molunle linds itself out of reach 
ol the necessary owgtn, hydiocubons or laibon may be Immed which au 
more difhcult to bum <|iiKbK and tend to imuasi of soot formation It wc 

imigini 1 single mokcuk to be suuoumkd h\ the necessaiy numbfi ot 

nu)l<:\.ul( s to l)iun li tlu I will o1)\io\asI\ >rt.wp\ ilug^ci iiid laigci spiu 
th( < omlnisiibk laokfalf )>(( onus mriK (ompU\ so tint the more complex 
tht moleciiU tlu !on^(i tlu uhtne jiith which it must mo\t thioughbdon 
jt in lu\c puk<(l u]) ill tlu. owgui tor tompldc combustion 
When W( cojiu to tlu ot solid juituks o{ c.\tii tht smillest sizt 

fh t cun be piodnctcl ]>\ juihtiisdnn c uh ic;gRf.,ition of mokcules is so 
Ml uitMtid tint c\ti) when < ich j>uik1i of combustible is it Ihe c^entre 
I (1 I ^pluu contiiiuiv ih tin ncc(s*>u\ ow^cii mokcuksfot complete 
< m)>ii tion ihi^ sphcH will it itnuK|luiK umptiitiuc be ibout 23 times 
th diuiutcroi tlu puiuk 01 i*- o tinu s its \ olumi \t 2500 h thest 
^i^mts l(c.onu dunu If 1 ttincs \<hiiu (x) t) x imus mid the rtlvti\( 
in\cl of toiiil usiibU t > nwf^tu will luccssiuh in \ isiK plater llun that 
n < in tlu c isf oi ibe simpk mixtuic. oi two ^ however complex the. 
n )Ucuk oi tlu conibustilli ^ is 111 1\ be \\i tluuloic gel horn tlu burning 
i s ( 111 on nionoMck to the 1 mum < I i )>oiucs\\ pwUch ol cubcm <1 
om\>htc mviisuMi t>\ tlu ulitivc 11 jcituicc ol lutii uU mixing is such md 
niitivc vtlontusof tlu niokfiiJcs Jn Uk toiinci c I's mtimitc mixing is of 
(I iMinoiujt inij)()it iiK c in tlu litUi uUtuc \clocit\ isfvavthmg \ lump 
t ( iihon King oil tlu v^i Hi <d 1 boilti in i\ cvfntndlv ic comjikttlv con 
sunud h^ I hrgf voliinu oi iii In bnn^mg owgin mokcidcs in sii(.ccssion 
into contut witli tlu suititc of tlu coil When gist iic evolved mixing oi 
com St t ikes p] n( Init intense eombustion so is to obt 1111 miximiiin tempi 1 i 
tine c in (uilv If Keomjdished In i 1 ipid vtkxit> of in dong the surface oi 
tlu (oul 


These eonsuki itioiis (Jtmeiifii}- us the \ ue explnii tluMk \ elopments which 
have taken uul an t ikiiig place m the m uinti ot burning ])owdcie'd (cmI 
and tiffotd a re ison loi the. sue cess of the so e. riled tiuhulcnt buinci Turbulence 
Is such IS, however in uncontrolled wav of uttaimng lelative motion between 
eoal and air partieles and involves 1 breaking u]) of stream lines What is 
luedtd IS to obtain is stable and streamline a feirm of motion of the air as ts 
W A ( oal 1 nd its Scicntihc I sts Cluptei \ (I msimans 
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possible, and induce the particles of combustible to move from one stream-line 
to another in as controlled a manner as possible. During recent years burners 
and furnaces (for the latter are of equal importance with the former), have 
gradually tended towards getting a better control of this relative motion, but 
mathematical analysis of the problem shows that much more is possible and 
that the limit to the amount of heat release which can be obtained in a furnact* 
of given volume is only governed by the impossibility of obtaining furnact^ 
materials which will stand the drastic action to which they may be subj(Tted. 
Recent years have seen reductions in combustion vohimt's, and the appli<'ation 
ol ]>owdered fuel to th(‘ fui naces ot Scotcli boilers which a l('w y^\ars ago was 
considered impossible. An extreme case of limitation of furnace voliiiiK* 
occurs in the locomotive*, but although some success for pulveri.sed fuel is 
claimed e\’en m this held, tlu* small volume of the lurnaces still pr^enls great 
dilficulties. The writer is eonlident. however, that eventually it will be ])ossil)I(* 
tf> utilise powdered coal in locomotives with higli efhcienr\- ; ])ut this will not 
(K'cur until tlie design of both furnace and burner is such as to incorporal(‘ tla* 
principle of a controlled motion of the particles relatix’e to or across the stieain 
lines of the gas, with the abandonment of \hv idea that uncontrollable turbulence 
is all that is required. 

Since the simple molecules carbon monoxide* and hvdrogi'ii can be mduci'd 
to 1 urn rapidly by men* inlimatt* mixing, the problem of burning materials 
ol groat molecular aggregation would probaldy be snnphh(*d if the porticm ol 
the con.suming appliance dealing with tlu* solid particles could be reduced to 
a minimum, since tliis ])ortion of the ap})aratus is tin* one where high relalu’c 
velocities ])etw'een particle and air are needed to get high stniam-line int(‘i- 
changes. As soon as the })articles have* lieen reduced lo the* gaseous lonn, 
whether by physical changes alone in lupiid fiu*), or b\ ch(*rnical (hanger in 
.solid fuel, th(! high velocity factor becomes less important and mainly induca*^ 
rapid mixing. It would thus appear that the function of that jiortion of the 
apparatus dealing with the solid material could best be* reduced to the deliveix' 
as end jiroduct of producer gas. The remainder of the furnace would not 
tlu‘n require the n*linements of design necessary to ensure the maxiinuin 
degree of stream-line interchange. Also the temperature involved in tin 
burning of carbon to carbon monoxide is considerably less than that involved 
in burning of carbon to carbon dioxide ; and on account of the smaller heal 
release the provision of refractor}' material, or the cooling of metallic w'alls, 
becomes of much less importance. The tempcTuture might possibly lie reduci^d 
to such a degree as not to fuse the ash. 

The combustion of solid material must always suffcjr from the di.sability that, 
unlike even the heaviest oil particle, coal cannot be immediate^ vapourised : 
but it can, nevertheless, be brought by pulverisation into a state in which tlu^ 
surface exposed to the action of air is enormously increased over that of tlu; 
lump, or even of the slack, form although, even with the finest pulverisation 
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attainable, the ])articles still remain largo coinj>ari‘d with chemical molecules. 
For instance, by grinding a piect‘ of coal i inch cube so tinely that it will just 
pass through a sieve containing ^00 meshes to Hit' inch, the total exjiosed 
surface of the resulting jiarticles is increased to joo times tliat of the original 
single lumj) of coal ; but the relation which the mass of eacli of these particles 
b(‘ars to the mass of molecule, s.a\’ ol methane, is still about the same as 
th<‘ mass of a lump of coal the si/x‘ of the earth would bear to a lump of al>out 
25 yards. 

Kulverisatioii aloiu', liowex’ta . as v\e havt* already sta ii, doe.'% not atiord the 
key to comjik'te combustion . a lump coal, foi instance, will burn moie easily 
than a slac'k, a slack coal rnoH* easilv than a b< d of dust. It is nec(*>sary, 
having obtaiiual thiough i>ul\ (Tisation th(' nia\'imnm leasibh* iuci<\ise in surface 
area, to ensuri' tlie ('ontact oi th(M‘\posi‘d area with owgiMi Tlu' tirsi stagt'in 
the proce.ss is ii^iialK- to bring a cloiul ol the hiielv'-dix’ided j)article'-> into suspen- 
sion in air \\ Ik'U tht' ratio of combu''! ibk* matter to air is j)ro])ta I v pi » )[)ort loned 

-bt'tween laiiK wide limits siu'h clouds become' highlv intlamiuabh , and 
indeed hav(‘ la'eai the cause ol sonu' ot tin* most disastnuis ('olhtMv (Aplosions 
on R'cord. i'he abo\’e considei at ions au‘ so ob\'ious that it n, not surjirising 
to find that Nu'pi'e (‘\])enmented with, piilve'iiseel liitl more than ttai v't'ars 
prior to tlu* adxamt ol tin* first mechanical stok<*i . {\\'m. Ihuton, ) 

From handlnmg to mechanical stoking. howe\’ei , w.is a <'omparat naily 
smij>le step , the i'onditions ('onsistent with succe-ss m liand-hring were lairly 
well known, exeai at that (‘arlv dale, and the juoblem presented was one only 
of the apjilicaiion of known princi]>l<‘s. All that was necessarv was to ensure 
that m tlu' substitution oi mechanical tiring dtwices llie ncct‘ss<ir\' provi.sions 
lor .satisfactory combustion .should be retained. A \ct\" dillerent state of 
affairs jmwaik'd in r<‘gard to the ntilrsation ol coal m the jiowdered form, 
exttaided research work ha\'ing^ to bt' mulertaken befoia* its commercial 
development became at all feasil>le. 

Sj)ace would not allow ol a lull account ol tlu* giaulual progrc'ss ol powak'red 
fuel. During the piuiod alread\' n*feiT(*d to, sporadic attempts were mad(' tt; 
apply it in the nu'talluigical field, especiallv foi tlu* production ol iron, as wadi 
as for lu'ating btu k kilns and lor gki.ss manufacture. Tt may h>e worth noting, 
how'(‘ver, that in 1*^77 the /', rej)orted tlu* apjilu'ation of piilvi‘rised fut*! 
to a ( (^rnish hi e-tube boiler, an e\aiporation of lb. w^ale^ per lb. of coal 
bt'ing claimed. This boiler ajipears t<> have worked k>r some lime, but wa.s 
eventually shut dowm owing to tlu* high cost of pulverisation, and j>robabIy 
al.so from Jack ol know’^ledge ol proper iurnace design foi pui\erised fuel. 
The many problems iinmlved in the burning of pulveri.sed liiel in a minimum 
va)Iuinc cannot yet be said to have been completely solved, hiit ja ogress ha.s 
been so rapid that it has already found most interesting applications to tank 
boilers, such as Lancashire or Scotch marine boilers. 
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Since pulveri.sed fuel lends itself to the production in simple appliances of 
long flames, it is }>erhaps natural to find its first commercial success in rotary 
kilns for cement burning. It was first experimented with for such purposes 
about 1895 has now largely superseded other forms of fuel. The particular 
requirements of this industry are such that full advantage can be taken of the 
l)est features of tiring witli pulveri.sed fuel, while its more doubtful j)oints are 
of little significance. Long flames can be fully utilised without being subjected 
to any considerai)]e cooling effects. The lining of the kiln may suffer from the 
action of the ash, Imt the dispo.sal of the ash caii.scs no difficulty, since its 
presence in the final products can be allowed for by adjust mtmt df the r(‘lative 
quantities of th(‘ raw materials. \ 



Use of Pulverised Fuel in /America . 

Fig. 1. 

The earliest successful aj)plication of powdered c(.)al to boilers is usually 
credited to Bettington, who. as the result of e\perit*nce with powdered fuel 
cement plants, designed an upwardly fired vertical boiler with a burntT at 
the bottom of the firebox and water-cooled furnace walls. 'I'roubles w<‘ie 
experienced through slag formation and the slagging up of the vertical bunu'r 
nozzles, but some of Bettington s installations are still in operation. 

So long as pulverised fu(‘l was applied only to furnaces such as crmient kiln^ 
where the long flame could be injected coaxially with the furnace, and when' 
large furnace volumes with comparatively low values of lieat release per unit 
volume were sufficient, tfie problem remained comjiaratively simple ; and, 
generally .speaking, success is much easier of attainment where large combus- 
tion chambers can be provided, as in many types of water-tube boiler, than in 
appliances where more restricted conditions obtain. Mucli progress ha.^ 
been accomplished during the past decade, and, particularly in America, 
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there has been a rapid development of pulverised fuel firing in large water 
tube boilers for central electricity generating stations and similar installations. 

With pulverised fuel complete combustion can be ensured with relatively 
low air supply, and high working tilficiencies can b(' maintainc‘d. Flexibility 
is a further advantage' of pulverised fuel installations ; fires can be started at 
very short notice, and response to changing load requirements is rapid 
1^'urther, th(' ])lant can be ojHTated snreessfully on a wicU' range of coals, 
h'ig. I, which has been adajrted from a R(‘port of the Pulverised P'uel Sub- 
('ommittee oi the U.S National Itlectric Light Assoc iation (1928) shows the 
total licating surface' in millions of sepiare f(‘('t ser\'(‘d by unit systems and 
< ('I'ltral storage' s\\stems installed in ])ublie utililv ])lants and industrial plants 



The Use of Pulveriied Fuel in Ekigund 

FtG, 2. 

ill the U.S A. at tlu' ciid of each ot the past ten years. 1 lie eurve.s show a 
rapid increase not onle in the total hoiler horse-power installed, but also in 
the average horse-powi'r of pnlveriseil fuel boilers. J he increasing popularity 
of the unit system of firing is evident, jiarticularly in the case o1 industrial 

plant.s. , . 

Data given by Kosencrants" and illustrated in hig. 2 show a Mniultaneons 

“ .Sosencrants, V. H., ' I’uherised I'iiniS.'’ \Vo,ld Fowci <: ouU'rence, lueH ■’fiference 
1928, Hection M . 
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increase in })uJverised futd systems in England ; but in 1927, the latest year 
for which comparisons arc available, while the total boiler horse-}M)wer installed 
in public utility and industrial plant in the United States amounted to ()}, 
million sc[uare feet of heating surface, in England it had reached only 2 or 
3 per cent, of this iigure. 

The centralised system, in which coal is lirst dried and tlien ground in a 
centralised ])Iant from which it is delivered by piping or other suitable arrange 
ment to all the boilers of the station taitirely held the held until about 1923 
About this time there were introduced both in (ireat Britain and ATneri('a, 
small self-contained pulverisers, (‘ach designed to fe(‘d its produ('|s directl>’ to 
its own separate boiler. Pri()r to th(‘ advent of the unit pulveriser it was not 
usually economical to adopt pulverised fuel firing on otlu‘r t]uin\i V(Ty jarg(‘ 
scale, and even at the present time by far the greater pr(»portion (it pulvcTiM-d 
fuel is consum(‘d in a relatively small number (»f \(Tv large* mstalkuions, most 
of which utilise* the* e'entral systems 

So far as (ire‘at Britain is conce'rneel, the practical a]>])lication ol pulve'riseel 
fuel IS still in its infancy, but in *\me*nca ove'r 23 million ton'> eoal wen 
consume‘(l in this form during i()2S I Ihs was disinl)iite*d roughly as lollows 
Boilers ... ... ... ... u million tons 

(ement .. ... ... ... 

Metallurgical turna('t‘s ... .. 3 

Co])])er smelting .. ... ... 2 

Misce‘llaneous ... . . ... 3 

Total . . 23 

The* total amount of this })iilverised coal was aliout e(|iiaiiy du'ieled beuweeii 
direc t and storage* systems, although in point of mimbe‘r the unit installation*' 
])articularly in industrial plant, greatly excee'ded the* central installation*-, 
showing that the former system is ap])lica])le mainly to small scale* plant 
For beulers of re*ally large size the central syste*m still liolds the field, but the* 
unit system, which although probably .slightly less (‘flicient tlian the* cential 
system is low(‘r in capital cejst, appears also to be obtaining a footing Whcthe i 
or not its development for large scale work will continue, it is impos.sible 
forecast, since efforts are being made to reduce tiu* capital cost of the* centralised 
system by careful design and by such means as the elimination of coal dryei^, 
etc. It is probable also that the apparent eivertaking of the centralis(*d .syste'in 
by the unit system is due* in some de^gree to the fact that at the* moment unit 
systems are fashionable, and many unsuitable apjilicatioiis, which may tend 
later to cause a set back, have been made. Unit mills have* bee*n useid witli 
boilers as small as 16 feet by 5^ feet, or about too h.]). nominal rating, etheien- 
edes of 74^^) 75 ‘,^0 having been reached. For metallurgical and copper work 

central systems are employed almost exclusively. In large scale ]KTwdere*d 
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<'()al installations vcr\’ ettirieiK'ies oJ steam raising, sav to 90'*,,, can 
l)r maintained It is also elaimed that owin^ to tlie f;eneral application of 
water or stt'ani cooling of tlu‘ combustion (diambers of pulverised fuel ])lant, 
inainftMiance ('osts, (‘sj)eciallv repairs to funuu'e refractories, art' relatively 
low, whik' sto])pa^('S due to breakdown arc ininimist'd. On th(‘ other hand it 
must ])(' remembered that modern practice has mad(‘ possil)le almost etpially 
hii^li elhcit'iicit's in stoker-fired boilers 

When a relatixc'ly ni^'w dt'velopment is ad\o(ated, and adoptt'd as an 
alternative’ to established practice, it often ha])[)ens tlrat incidental im])rove 
iiKMits of (k’si^m, e^piallv aj)])licable to th<‘ otlier UK'thods, c an b(‘ incorporated 
in th(‘ new plant, j.^i\'m,y^ it an apparcmt overall advantage' to wiiich it is not 
altogethei entitled. ( )n the otlu'r hand, costlv but adv antageous c’lements til 
(k'sign m the new plant, wlm h would be ('(pially nect'ssarv in older designs it 
maximum elheienr y w<'re looke'd for, inav' untairlv' bc' a(e'ounte<l diawbacks 

Among ttie former niav lx* ( itc'd tlu* adoption of wate'r-e'ooU'd walls where 
high rate's of burning ])iilv e'list'd fuel are* lu'ee'ssaiy I’or similar performane'cs 
sue h ('oe)ling Is (‘(piallv nee essary with me*e haiiieeil ste)kers, but has el(‘ve*lope'el 
far more' ra])iellv in connectiein with ])ulveris('(l firing as a nu'ans of obviating 
the' ('utninous furnace v(»hune's which ha\ e hitherte) bea'ii re’ephivel to avoiei 
the dt'struetive e'fle’e t e)l tile' impinging of flamevs. or of inte'iise raehatie)n em 
the furn«i< e walls 

The' large' < oinbustioii volume's aj)|)aic'ntl\ lU'e'ele'd tor burning ])ul\ e*rise el 
fuel have m the* past tende'el to la-act against it, anel the figure' of -i5,oe)e^ to 
',e),e)Oe) R 'I'll U per e ubie' foeit pc'r heiui of he*at rt'U'ase' adeipte'd by elesigners 
eif [lulveTise-d liu'l furuaeH's. we'ra* compareel with the So.oeio to 100,000 ] 3 .Th.U. 
of the* me'e'hanical steiker furnace. 'Ibis latter figuie’ had, howe'wr, bee'ii 
aelojiteel as a e'om]>i eiinise betwe*eri the e'lioi nioiislv ine're’ased capital cost 
assoe'iate’d with furnaee' volume' incre*as(' in a steike'i fireel installatiein anel the 
sav ing elue ii< nieeie* ('Ihe ie'Ut (oimbustiein Ae tually tlu'ory would inelieaite' that 
the' pulv e'rise’el fue'l furnace teii ee]ual consumptions really U'epiiU's volume's 
k'ss than those re'cpiire'd for steiker hi'ing Much exjiennumtal work has bt'en 
e arrie'el out to finel the' cemditieins neta'ssary for ('ombustiein in the' minimum 
volume' Auelibert, in Idarice, buriu'd piilve-rised eeial in a tube furnace* with 
v arious ve'leecities of air up tei tlieise' wlu'i-e' an unelulating iimtion e'orres]ie)ndmg 
to the’ ])re>peTtie*s eif the tube were attaineel When this vibration was attairu'el 
a lapiel incre'ase* in sjUM'el of eombustion wa^ e)bse'r va'ei, and the* flame* sheirtene'el 
to half its j>re‘vie)us le'iigth 

Se‘\a*ral ye'ius age) some (‘-xperiments w'e'iv carrit'd e>ut .it the* huel Reseaioh 
Statiejn on bnrning ee)al in the simple circular lurnace* shown in idg. >. As a 
furnace tlie e\pennie‘nts weie not entireR' successful but the results showed 
cjuite clearly that coal e'ould be burned m sj)ace's much less than had been 
considered nece.ssary np to tliat time. The figures given m 1 'able IT show 
some of the preJiniin.arv results obtained during a test designc‘d ter gasify the fuel 
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xpt'ninciit . j 1 Pulvcnsod (Onibu^tion ( h.jinhfi 

at I'licl Pcsoan h Station 


only. The heat release amounted to (|0,ooo H.Th.U. ]k*j l U. ft js a^amsl 
the designing tignre of say 27,000 ITTh U. 


TABLIC II 

’J’YJ'* 1 CAP l-l(il.d<KS OHTAIMCI) IN FXPEKLMICNT \l . Pri A l-KISI D 

t OMPrs'l l()\ ( nAMlU'K 

\ oliiiiu* ot chamber 
IA»o<l ol coal 
H.Tli \K in coal 

IF'rh.ll in solid iuel piojctteU (roin chamber 
with gas 

Heat liberated m chamber 
Potential heat leaving cliamber 111 prodiuer 
gas (c.v multiplied by \olume) 

Heal liberated m <diambei pei < nba loot per hour 
1 .810,000 

00,300 P 'I h I . 


I ICP 


^o cu It. 

420 lb /hr 

4, joo.ooo B i'h I ;hr 
-()(), 0(H) P.'J'il.l Ill 

1 ,S 10,000 B J'h I ' /hr 
i.Soo.ooo H d'h P /hr 


'I emperature of combustion chvimber walls 
i Percentage of ash in coal 
Percentage of total ash depo.sited 111 chamber 
\'elocity ot coal and air stream entering ' 
chamber 

Jncliriatiou ol stream at entry to horizontal 


1220 C 
25 per lent. 
30 per cent. 

I 10 It S(‘C. 

T5 


JTobabJy the Itighest figures so fai reached are those (quoted f)y i^rookes 
in a paper read before tht‘ Engineers’ Society of W'estcrn Pennsylvania in 
3925. An attempt was made to simulate the action of the tornado in the 
furnace illustrated. (Fig. 4.) For details of this work reference .should b(‘ 
made to Jirookes' paper, but it is intere.sting to note that the enormous 
figure of 1,100,000 JB.Th.U. per cu. ft. j3er hour was obtained. By the adoption 
of a similar principle reductions have been made in the furnace volumes of 



Auf;. 9, 1929 JOURNAL OF THF ROYAL SOCIETY OF ARTS. 


97 » 



l' 2 xj>on niont.il l*nl\ 01 isod 



Flo. 

l*'uol Furn.no snnul.itint; tornado aition. 


‘‘wi'II" type furnaces, and sc\'eral installations ol .1 design dascil upon tins 
cxpcrinuMital work luv in ojieration in tlu‘ IkS.A. It would not Ik‘ jiossibic, 
liowt'vcr, witli material available ;it th(‘ ])resent time to ap[)ioach in practice 
anything lik(' tin* figures obtained by Brooke's, wlio considers that 100,000 
B/rii.lb is probably the jmictical limit at jnesenl. 

A point of diflereiice between stoker tired and jiulvt'iised iiu*l tired furnaces 
winch has always given trouble is ash dis])Osal. \Mieii a bed ot (oal hiniis on a 
liiegiate the ash lends to sotlk' to the bottom tlnoiigh the bed. and finally 
to Imd its wav din'CtK into the ashpit without ('Vt'r having enten'd the actual 
cfiinbustion chamber. In ])iilverised fuel firing the ash is mieclt'd into the 
combustion chamber in a lint'ly divkk'd state 111 association with the coal. 
So long as jnih'erised fuel lurnaces remaineel eom])arativel\ small m size' no 
great trouble was exjierienced. The furnace tenijH'rature was not usually 
high ('iioiigh to fuse the ash which was ejected in line discrete' particle's through 
the sme'ike stack, Init with larger installations this me‘the)d e>l ash dispejsal 
tende^el rapidly to hecenne a public nuisance. A hevilt r installation consuming 
i,ooe> terns of coal per da\', for instance, and ejecting half its irsh by wuy of the 
smoke stack would, if burning a coal eif lo"',, ash ('ontent, deliver into the air 
50 tons of ash elaily. This ash. unless carru'd awav rapidly bv winds, would 
tend to settle upejii the surrounding property . Naturally, Iheretore, many 
bitter complaints have arisen from residents in the neighbourhood of pulverised 
fuel plants. The trouble has been partiall\ overcome by the provision of 
higher chimneys, liy cyclone or other dust catchers at the chiTuncy base ; or 
in one or two instances, the Lodge-Cottrell system of (‘lectrical ash precipitation 
has been installed. 

In the earlier types of l^ritLsli pulverised fuel furnaces, where air cooled 
refractory walls only were used, and greater intensities of combustion attained, 
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inulten particles ot ash tended to fuse on to the wall and rapid d<;terioration of 
the refractory took jdace. According to Ro.sencrants, with modern completely 
watei c(K>led walls the fused ])articles do not attach themselves very firmly 
to the walls, so that after a fimt' the weight ol the acciiimilated lumps caii.ses 
them to loostai and fall down. In some types of lurnaces under develo])ment in 
Amt'iica. tht‘ a^h is dehmtely fused to slag and is caused to run down into a 
slag ])il at the liottom, Irom which it <'an lu' extract(‘d liom time to tinu*. 

In marine ap])li('at ion, an important ])oint is to ])iev(Mit the ash irom settling 
down on tln^ d(‘cks. It is understood that tiaiuhk* was evpcaienced m the 
earlier voyages of the S.S. Mercer through tins cause, but th|s Nassel had 
unusuallv low sme^ke stacks, and llu‘ writer is miormed that tli^^ tioubk^ has 
now been o])\ iated by lengthening the stacks i 

Thr a]»pli('ation ot j)iil\’erised fuel to marmt' ])ur])oses is exceedmglv attractive 
in a 'oimtrx which has no nuligenons supplas of natural oil, 'I'he 
full ad\*antagt‘s oi oil hung are not likely to be obtained by pulvauised luel 
but it is \<'ry probable that many of tht*m can b(‘ realised, 'fix’ first sueeissiul 
pulverised fuel oc(.‘an-going steamer wais the al)o\’e mentiomal S,.S. Men'er 
belonging to the l\S. Shi})])ing Hoard Troubii^s of a minoi tv])e wen* 
ex]KTi<*nced during th<^ widely adverti.sed first vovage when the ves.s(‘l reached 
Rotterdam in J)eeeinl)ei 1927. The shij> is still in I'ommeicial se.rvK'e using 
pulverised tuel and in Noveanber r(i2<S had completed her t)th voyage without 
having once lieen behind schedule in s])it<‘ of minor tronl)les. At the pn'seait 
tim(‘ the U.v's. Shipping fJoard are investigating a vv\y attractive lorm ot 
pulveriser in which, instead of there being one ])n]vensing mill for one, two 
or evt-n tine e boilers, a .small complett‘ installation of pulverise'r, fan and biirnei 
is fitted to eacli turiuK'e ot a Sc'otch boiler. The author had the privilege oi 
seeing this test in.stallation at the Philadel])hia T(‘st Navy Yard in Noveinhei 
last, and was impies.sed with the simplicity of the ajiparatus and the excellent 
results winch were lieing obtained. It is understood that the Shipping Board 
are at the presiait limi* fitting a ve.s.sel which will he fired entirely with this tvpe 
of equipment. 

In tireat l^ritain, useful work is going on in sevaaal directions, the voyage ol 
S.S. Stiiaitstar with unit equipment of the Woodeson type being especiall\ 
interesting. A new .shi]), tlu‘ Herwindmore, is being equipped to burn ])ulv('rised 
fuel and half the boilers of the New Zealand S}ii])ping ( ompanvN ves.sel Hororata 
aie l)eing tried with the Howden Buell system. 

In some of the eailier t*xpenmental work carried out during tlie War, au\iliar\ 
combustion chambers were l>uilt outside the boiler. The present method, 
which is likely to render pulverised fuel for marine* use* commercially practicalih*, 
is entirely due to tlie development of buriuirs in which by the induction e>t 
so-called turbulence the long flames previously asseiciated with pulverised 
filed e'om bust ion have* been considerably shortenenl. 



Aug. C), 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 973 


The above considerations illustrate the fact that when heat only, as distinct 
from ])ower, is recjuired, ))rovided tlial tlie apjdication is one when* com- 
paratively low temperatures are aimed at, as for itistanc(‘ in tlu* prodiu'tion ot 
steam, j>roi)ably tlx.* inosi ellicKait inethod of utilising (‘oal is in its raw stale. 
But there are manv industrial operations such as metal working and various 
chemical j)roc(Nses, wliich demand larhighei t(‘ni[)eiatur(‘^, Ion nac(‘s d(‘sigiH*d 
for thest* j)ur]>ost‘s iu*('('Ssaiily liavc* niiK'ii poon*!" ejhci(‘n('i('s than sit^arn boilers, 
since tlie coml)usti<jn gas(‘s an* inop(‘rati\'i‘ for the j)urj)()st‘ in hand as soon as 
their temperature has been redii('c‘d to tlu* temperatme at which the o}K*rations 
are being ('anL‘d (uit. The higher tlu* iurnact* t(*inp(‘taiure the grt*al<‘r tlie 
ielati\a* heat loss 1 )\' sensibh* heat in tlu* tine gases, and llu'U'fon* tlu* [loorer 
the elliciencw’. In siu h cases, of cours<*. the woiking eflK'ii’ncii's ina\ usiiallv 
be considerably iin])rov’(*d by leciuirst* to u cup(*Tation 01 rt'g(‘n(*rat ion ; or, 
vvlu*n then* is a rt'adv di'inand lor the sl(‘«ini ])iodu('('d, b\' w’ast{* lu*at boilers. 
A furtlu'i' loss may o('cur through ini'ompli'ti* ('ombusiion of the turnacc* 
gas(*s, and mav be paitiallv unax'oidable on ac('oimt of tlu* ii(M'essit\' lor a 
reducing atnu)splu*n* inside tlie furnace (duimbei. 

In ail furnai'es op(‘iating at high t(‘m]H‘!atur(*s (‘Ifec'tive control of 
combust u')n ('oiulilious and (*lli('i<*nt n*('ov(‘iy ot Hue gas heat th(*n’foie jilay a 
vital jiart in the attainmeiit ol good n*sults, and on this at'count gast*ous or 
liijuid fuels ollt‘r man\’ advantages oV(*i r.iw coal. kde<iii(‘ furnact*s, not bt*ing 
dep(*iidcnt on hot combustion gases lor their ojicration, are no icss i*riicient 
at big!) than low t(‘mjH'iaturc‘s excet>t through incieased “ radiation” bosses. 
In such ('as('s tlu* higlu*i w'oiking efficiencies and gn*ater convc'ni(*n('e may 
more than com])t‘nsatc‘ lor the t‘\tra initial cost ol tlu* jiotential lu‘at units, 
although if tlu* (‘l(‘ctricil \' i> g('iu‘rat(*d Irom C(»al the* maximum o\a‘rall thermal 
etiicicauT coal-heat pow’(‘i c‘lt‘{'tricit\ -heat \'(*t ]>ossH)k‘ is oiiK' about, jo^lk, 
mainly on account oi tlu* low (*rfici(*nc\’ ol (‘onvc*isioii m tlu* ste[) heat to 
mechanical jiower. 

W'here, how'C'Vei, mechanic'al ])owx*r is n'cpiiied as such, tlu*re is little diffc'r- 
ence betw'ec'ii the o\'erall thermal eflicaencies of tlu* various methods of supply, 
since at one stage or another the low elficiency transformation of lu*at into 
power is inevitable. For instance, although electricitv is prodiicc’d Irom coal 
at only about 2o'\, etticiency, the subseejuent convt‘rsion of electricity to 
mechanic'al ]>ow('i can in large units be c*llc*eted walh little lmtlu*r loss ; w'luTeas 
although }u‘at can lu* [irodueed from eoal at V(*ry high c‘tlieienc'y, the subsc'quent 
conversion ol lu‘at to mec']ianic:al ])0W(T is a kwv elhcic'nc'y one, say 25 tc) jo‘‘^,. 

Tlu* domestic held offers a somewhat dilhc'ult j>rol)lem in c*rfieient fuel utilisa- 
tion since, generally speaking, a div'crsity of lu‘at recjuiiements, small 
individually, but substantial in the aggregate*, have* to lit* provided ior se])aiatelv 
in every household. Raw coal is still the fiu*! mainly used, altliougli its sub- 
stitution by gas, coke* and elc'ctricity gradually taking plac't*. Ihe tumual 
consumptmn in this country is about 40 million tons, or cjver 2o“o of Ihe total 
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quantity mined. This on the whole is l)iirnod very extravagantly and prodnres 
relatively large quantities of tarry smoke, Th(‘ unsatisfartorv results obtained 
are to ])e attrii)uted in part to the facts that a snigle tire is usually n^lied upon to 
])erform s<’V('ral separate services, that small a])pliances ar(‘ inlu'rentiv ineH’icitMit , 
that with solid fu(‘l il is usually ne(‘(‘ssar\' lo maintain ('ontinuously th{‘ lires 
of plant iu‘('d<‘d ()jd\- inlt'rmit Itail ly, and that the aviuage hoiis»"wif(‘ is lotallv 
ignorant (»f tlu* ])rinciples of ('ombustion and heat transf(‘r. 

As a rul(‘, gas and (Lrtricity apj>lianct‘s an' far mon' ellicicait than their 
solid fiu'l ('oimtc'rparts, l)ut the advantage is not always suiTK'U'iU ^lo ox'erronu' 
the liigher initial cost ot tlu* heat units. ^la^. however, is ]>e('()min^ g(',neral for 
('ooking and intt'rmitti'nl lieating pmposes, for both ol whii'li it wan usually 
conijx'te favouiably wilh law coal in ])oml (‘f (ost. lint tlu' extept to whii h 
raw coal still holds the doliK'stie held is e\'id(‘n('<*(l 1)\' tin* jX'rsis'p, nci' f»f so 
(mormons a di'inaud tor it. llu' rational solution of tlie pioblein ‘a]>|X‘ars to 
bt' th(' piox’ision of a suiok('less fuel at a ('o]n])etit i\ ft is patlK' foi 

this n'ason that so li\’el\' and \v!despiva«l an inttai'sl has been shown in tlu' 
]>()ssibilili(‘s ol the production, iby low l(mpeiatun' cai'boiusa t ion ot othf'i* 
methods, ol iinpio\*r(l foinis ol ('oke. 

NOl'KS ON BOOKS 

Art in Sciioois l>\' | I jtilei<»lms. rTii\(‘rsit\ ol I.oikIoii Ph'ss, lo'' t>'/. 

IJoth the body ol this book and tlu' int rodin t ion, bv Mi. K U. I'oininison, 
show iinu.siial humour and InimanitN'. It is a leippv fact that the " littk' bov-s 
sluiuld b(^ st*en but not h(‘ard " attitude in edueation is ra])idl\' diminishing , n<a 
in “ ('iMiiky ” schools oiilv, l)ut also in st'hools und<‘r th(‘ (iovernnuMit little boys 
ar<* being united to I'Xpress thems(‘lves. 'I'he debt ue owe to modern })s\a hology 
IS imimmsi*, for this new scietu <* helps us to prevent as well as to heal damage to 
tlie spirit and the eharact<'r. 'khe proplnkudie me.isures advocated consist lai gels' 
in emcouragement tor the young to I'xpress themsels'es through the' medium ol some' 
art or era II. 

Already m their iirst two or three y<'ars, in wliat Mr. d'oTnlinson c.ills th<‘ 
stagt' ol Mampuhitiou,” ehildnai gain by being .dlowc'd to nsc' a ])i‘iie]k \V(‘ art' 
not surprised to line! that tin* ni'xt two slagt's, those' o! Symbolism and Keahsm. 
conit' in the same Older as the corresponding stages in 1 lu' history ol art ; as naturalK 
they an* followed by the* stage ot “ Awakeiiing,’^' wht'ii the childnm wisli to ('X]n('S'i 
tluar own personality with greater c‘m]>hasis. 

In th(’ past, tc'aehers neitlu*r kiu*w' these' broad laets nor were in a position to 
learn them and aet u])on the (*xpe‘rienee aeejinre'd. Ihit jirogress has Ix'eii made', 
and ])y an inte'rexsting circuitous route* evem taste is a hllle coming into its own. 
It is recognised that a teacher w’ithout semsibility will be unable*, lirst, to (‘stablish 
the ntwssary eontact with children whose individual prope'iisilie's it is int(‘nde‘fl 
to foster, and, se'conclly, direct their attention to suitable' mode'ls, 

d'his book, w’luch is to be highly recoimnende'd, contains a mimbt'r of (‘xe'ellent 
hints for t(*ach(*rs on how to stimulale tin* powc'rs ol olisi'rvation ; tlwse* hint 
sugg(‘st tvf>es of ('XjM'dieiiis winch can ahvay.s l>e \aried ac'cording to iJie.' cir 
cuinstances and locatiem of a school. F.B. 
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NOTICE. 

THE QUEEN AT THE SOCIETY \S EXHIBITION OF DESIGNS. 

H,M. ihv Oiiucii, arc()ni})aiiied by tlu* Hon. Margaret ibgge and the Hon. 
Gerald Chichester, paid a visit on Friday, August c)th. to the Royal Society of 
Arts lixhibition of Industrial Designs which is being held during tliis month 
in the Exhibition Pavilion of the Imperial Institute, Soutli Kensington. Her 
Majesty was received by Mr. IJewelyn P>. Atkinson, M.l.hMi., Chairman of 
the Council (jf the Royal Society (d Arts, LicTit.d'u^n Sir William Furse, K.C.B., 
D.S.O , Director of the Imperial lnstitutt\ and Mr W. P(Try. the .Assistant 
Secretary of th(‘ Society. 

Her Maj<‘sty insjH'<'t(‘d all the work .shown, (‘.\pre.ssed nuK'li inttTt\st in the 
Exhibition and was graciously phrased to purcliase on(‘ or two picres of pottery. 

The lixhibition will be open free of charge', no tickets hc'ing required, until 
Se}>tember ist, (‘very we(*k-day from lo a.m to 5 p m and on Sundays fiom 
2 30 to () Jl.UL 

PROCEEDINGS OF THE SOCIETY. 

CANTOR LECTURES. 


THE TREAl'MENT OF COAL. 

By C. H. Landkk, C.B.E., M.Inst.C.E., M.LMech.E , F.lnst.P., 
Director of Fuel Research, Department of Scientilic and Industrial Resear(ih. 

LECTOR E 11 . 

{Delivered January 2 Xfli, I9-9-) 

In the first lecture, after touching on some of the newer methods of investi- 
gating the constitution of coal seams, it was pointed out that in dealing with 
the .scientific aspects of burning coal in the raw state, the .simpler forms of 
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physical and chemical investigation give adequate information. Where 
processes of carbonisation or hydrogenation of coal have to be considered, 
however, a more exhaustive and intimate knowledge of the coal substance is 
desirable. The subject has been studied for many years in some detail, but 
it is only comparatively recently that the work of different experimenters has 
tended to converge and produce results of tangible importance. It would be 
impossible in a series of lectures such as these to deal adequately with the 
immense mass of work which has been carried out. Sufficient for the present 
purpose will be to mention one or two of the more recent outstanding 
researches. | 

In a long series of investigations on the extraction of coal by various organic 
solvents. Bone' * has interpreted his researches as showing that a group of 
nitrogenous “humic'* bodies, var5dng in quantity according t^ the nature 
of the coal, can be extracted by l>enzene under pressure, and he considers 
that these bodies are mainly responsible for the coking propensities of coking 
coal. He points out that the residues left after the completion of the extraction 
are non-caking, and he believes the bodies extracted by benzene to be pre- 
existent in the original coal complex and not derived from it by chemical 
decomposition, 

Cockram and Wheeler' » have extracted coal with a series of solvents and 
in this way have separated a number of fractions, to each of which they 
attribute definite prop)erties. They conclude from their research “that the 
agglutinating medium during coke formation consists of the resins and hydro- 
carbons contained in the coal or is yielded by those resins and hydrocarbon.s 
during the early .stages of heating in the coke oven.” 

Francis and Wheeler'* have also developed a new method of studying coal 
composition which they term “ Rational Analysis/* and which forms a 
valuable addition to the u.sual methods of analysis. A rational analysis of a 
coal can be given in terms of the proportions of free hydrocarbons and resinous 
compounds, organised plant entities, and ulmin compounds, together with the 
reactivity towards oxygen of the ulmin compounds. In rational analysis, the 
■hydrocarbons and resins are grouped together. “ These are oil-yielding 
constituents of high hydrogen content and their presence in the coal in suitable 
.amount affects (but is not wholly responsible for) its coking power." “ The 
•spore exines and cuticular tissues, which form the bulk of the morphologically 
organised plant entities, are of high hydrogen content and are oil-yielding 
constituents of the coal, the oils consisting mainly of paraffins and unsaturated 

Bone, W. A. Researches on the Chemistry of Coal, Part III. The Extraction of Coals 
hy Benzene nnder Pressure. Proc, Roy. Soc. A., 1924, 105, 608. 

Cockram, C. and Wheeler, R. V. Studies in the Composition of Coal. The Resolution 
of Coal by means of Solvents. J. Chem. Soc. Lond.» 1927, IV. 

Francis, W., and Wheeler, R. V. The Rational Analysis of Coal. /. Chem. Soc. Land., 
1928, 2967-2979. 
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hydrocarbons.'" The ulmins form the major portion of the coal and they vary 
in composition with the rank of the coal. 

Bone and Quarendon^^ found that wIhui the residue resulting from the 
extraction of coal with benzene under pressure was oxidised by treating it 
with alkaline potassium permanganate, 20-40% was recovered in the form of 
acid oxidation products, from which mellitic acid and benzene — i 12:3: 4 — 
tetra-carboxylic acid was obtained. From this they conclude “ that coal 
actually contains 6-ring structure." The continuation of this work has been 
assisted by a grant from the Department of Scientific and Industrial Research. 

Some confusion exists regarding the interpretation of the term “ decom- 
position point " of coal. It is clearly necessary to distinguish between products, 
distilled from the coal without change and thos(‘ resulting from the decom- 
j)Osition, however slight, of organic matter King and Willgress' * have carried 
out experiments to ascertain the initial temperature of carbonisation of coal. 
They have shown that if coal is carefully heated out of contact with free 
oxygen decomposition takes place with the liberation of visible amounts of 
liquid oils at t(miperatures varying from 180 ‘'C. for ])eat, tr> 215° — 245X. for 
bituminous coals. With bituminous coals the temperature of initial decom- 
position appears to increase with increasing oxygen content and decreasing 
carbon content. 

Holroyd and Wheeler* ’ have published a paper in which a method for deter- 
mining the decomposition point of coal is described. ‘ ‘ The method of experiment 
involved the heating of 250 gram charges of finely powdered coals under a 
high vacuum at difh^rent temperatures. Under the.se conditions the action 
of heat on the individual ingredients of the coal could be followed compara- 
tivelv easily. No marked decomposition occurred with any bituminous coal 
below about 300 C." A considerable number of coals were studied by this 
method and it was found that the decompo.sition point ranges from 290-300X. 
to 360-365T. Holroyd and Wheeler state, " Wc are satisfied that the tempera- 
ture at which oils first make their appearance when a bituminous coal is heated 
is not the temperature of initial decomposition of the coal, but that such oils 
are distilled unchanged. In our experience, the temperature at which such 
oils first appear bears ]io relation to the carbon content of the coal. It has, 
however, a tendency to be lower the greater the proportion of free hydrocarbons 
in the coal." In view of such conclusions it would appear that some more 
accurate agreement upon the use of the term " decomposition as applied to 
the coal aggregate is necessary. 


Bone, W. A., and Quarendon, R. Research on the Chemistry of Coal. Part IV. The 
Oxidation of the Residue from the Benzene-Pressure-Extraction Process. Proc. Roy. Soc. 

A., 1926, no, 537-4^' ^ 

'•“The Primary Decomposition of Coal." Puel Research Board lechnical Paper ^ 
No. 16. H.M. Stationery Office, 1927. .... 

Holroyd, R., and Wheeler, R. V. Studies on the Composition of Coal, Oil Yielding 
Constituents.' J. Chem. Soc. Lond., 1928, p. 2669. 
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A question of more immediate practical value than the above-mentioned 
considerations is a method for determining the coking characteristics of different 
coals. Several types of assay provide the requisite information about the 
type of coke produced from a given coal and indicate also the comparative 
yields of tar, gas and liquor. By means of correlation with a considerable 
number of results from experiments carried out on a large scale in different 
carbonisation plants it has been shown that assay results can be successfully 
interpreted in terms of large scale working. Further, the method 
can not only be used for the characterisation of coal buf also for the 
determination of the most suitable blends of two or more coals for coking 
purposes. \ 

In dealing with high temperature carbonisation it must be renfernbered that 
this pnK'css forms the basis of two very large industries at thel pre.sent time 
together consuming nearly 40 million tons of coal, namely the gas industry 
and the coking industry. I'he technique of these' industries is based upon 
experience extending over something like 100 years. Although siiftering from 
present industrial conditions, both industries have bec’n ])rolitable in the past, 
are in many parts of the world profitable at present, and will most probably 
become profitable again in the future. In industries such as these technical 
advances are not likely to follow some revolutionary change or discovery, but 
ratlier to result from the painstaking labours of the men in charge in applying 
up-to-date knowledge to their own local conditions, so as to produce minor 
improvements, perhaps individually of the order only (>f i or 2 per cent., but 
which in the aggregate may reach enormous figures. 

In this connection it is of interest to mention one economy wliich has arisen 
partly from the work at the Fuel Research Station. In a .setting of vertical 
retorts the whole face was studded with ca.st iron sight boxes through which 
what was going on in the combustion chambers could be seen. As a result 
of .some repairs being necessary to the retorts the opportunity was taken of 
replacing the sight boxes by fireclay plugs. The retorts, of course, had been 
used and were always used for exf>erimental work. There was accurate 
knowledge of the amount of heat that was used in the setting, including the 
amount credited to radiation. After the change, the amount of heat required 
was reduced by one-sixth, equivalent to a thousand cubic feet of water gas per 
hour. 1 1 is not claimed that this result was .solely responsible for what followed, 
but it certainly bore its part. It is now recognised that the putting in of such 
boxes resulted in an enormous w'aste of heat, and the makers of those retorts 
are now putting in fireclay plugs ; in their house journal they said it was tht 
result of the investigations at the Fuel Research Station. The total saving o 
fuel to the country, multiplied by four-fifths, the amount automatically pa.ssei 
on to the consumer under the Gas Regulation Act, comes to about £45,oo<) t 
£50,000 per annum, which is the total cost of the Research Station at Ea.^ 
Greenwich. 
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The aims of the two established high temperature carbonisation industries 
are distinct. The function of the gas industry is to provide, through centralised 
sources, gas at the lowest possible cost to the consumer. The function of the 
coking industry is to produce coke of a type which shall fulfil the requirements 
of the user, mainly at present the iron and steel manufacturer, so that his 
overall operations may be profitable. To be able to buy coke as such at the 
lowest possible price is not necessarily the primar\^ consideration ; the chief' 
desideratum is rather that the character of the coke procured shall be such as 
to enable the subsequent operations of iron and steel making to be carried out 
with the greatest overall commercial elficiency. 

Dealing first with scjme of the points of high temperature carbonisation as 
affecting the gas industry, it is not always recognised by the critics of this 
industry that the cost of gas into the gasholder is only a fraction of the average 
cost to the consumer, anrl indeed that the cheapest gas into the holder is not 
necessarily the cheapest to the consumer. A gas company is both a wholesaler 
and a retailer. Its customers consist of practically every hou.sehold in the 
area which it supplies, most of these households taking gas in very small 
quantities, and on this account distribution and management charges must be 
high. As a result, the ])rice of gas to the consumer is usually about three 
times the cost into the liolder, and it is obvious that the reduction of charges 
other than those directly associated with actual manuhacture may in many 
cases have an eftect on the supply of cheap gas as great as or greater than 
any to be accomplished through improvement in manufacture. In other 
words, the cost to the consumer includes, besides the cost of manufacture, 
the following items : - (i) distribution (2) maintenance of fittings, and 
(3) management. It is obviously of great im[)ortance to adjust the processes 
of manufacture not merely in such a w^ay as to olHaiii the lowest price in the 
retort house, but also bearing in mind the possibility of savings in distribution 
or other costs. 

The main factors of manufacture which have an effect on the distribution 
costs are as follows : -(a) S])ecific gravity, since this affects the cost of pumping 
and the total amount of heat that can be got through the mains, {h) Calorific 
value, since the volume of gas which must l)e delivered to the consumer is 
roughly inversely proportional to the calorific value, (c) Water content, 
since this also affects deleteriously the cost of distribution, {d) Naphthalene, 
which tends to deposit and choke the pipes, and which, if allowed to accumulate, 
entails increased pumping costs, (e) Carbon di-sulphide, which causes rapid 
deterioration of fittings. These are only some of the points which have to be 
taken into account by every gas manager in determining the degree of elabora-‘ 
tion which he must face in order that the cost of gas to the consumer may be a 
minimum. ' 

It is sound policy to introduce more expensive processes for effecting reduction 
of specific gravity, increase of calorific value, removal of water, freedom from 
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naphthalene deposits, reduction of organic sulphur compounds, etc., if their 
additional cost can be more than counterbalanced by consequent reductions 
in distribution, maintenance or management expenses. 

During the past 25 years a quiet revolution has taken place in the gas industry. 
The greater use of gas for heating purposes, coupled with the replacement of the 
old baCs-wing burner by the incandescent mantle, has gradually rendered the 
old illuminating standards obsolete, and at the present time the only require- 
ment of the consumer is heat. The trend of the industry during this period 
is so well-known as to render any detailed discussion superfluous. It will be 
remembered, however, that the whole question of illuminating standards and 
calorific value was brought to a focus in 1919 when the Board of Trade asked 
the late Sir George Beilby, then Chairman of the Fuel Researcl\ Board, and 
Director of Fuel Research, to examine the question generally and'^ advise as to 
any changes which ought to be made in the legislation governing', the matter. 

Much experimental work was carried out at that time both by tihe industry 
and by the Fuel Research Board on the bearing of calorific value per se upon 
the consumers’ requirements, and it was showm that within certain wide limits 
the consumer could be as well served by a gas of low calorific value as by 
one of high calorific value, provided the consuming appliance was designed 
in such a manner that it could supply, by an increase in the volume, sufficient 
gas to give the total heat requirements for the particular purpose in view. 
This result, whilst including such o|>erations as the boiling of water which 
do not require high temperatures, was somewhat le.ss easy to demonstrate 
where flame temperature is of importance, as in the heating up of an 
incandescent mantle. The question of flame temperature, however, and its 
bearing on incandescent illumination was studied at Leeds by the Gas Investiga- 
tion Committee of the Institution of Gas Engineers. ' * When gas is burned the 
theoretical flame temperature depends upon the ratio between the heat 
developed and the heat capacity of the so-called flue gas, and it was shown that 
over a wide range of gas mixtures this ratio remains substantially the same 
and that the theoretical flame temperature attainable is therefore much the 
same throughout. In other words, equal amounts of light will be got in an 
incandescent burner f^om two gases of widel}^ different calorific value, provided 
the appliance is such that the necessary number of B.Th.U. can be delivered. 
Actual experiment revealed differences, but these could be accounted for by 
such factors as size and shape of flame, etc. 

It was pointed out by the Fuel Research Board that the fixing of a uniform 
low standard of calorific value might be as great a danger in the development 
pf the industry as the fixing of a uniform high standard would be, and that 
the desired elasticity could best be obtained by so safeguarding the interests 
of the consumer that each gas undertaking might be given freedom of choice 

* • Second and Third Reports of the Gas Investigation Committee of the Institution of 
Gais Engineers, igig, 1920. 
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as regards raw materials, processes of manufacture and quality of gas, so tliat 
it might be in a position to meet the needs of the locality most satisfactorily. 

It was therefore recommended that the consumer should he charged for the 
thermal units which he actually received in the same way in which the con- 
sumer of electricity was charged for the Board of Trade units recorded by his 
meter/®, and this recommendation was subsequently incorporated in the 
(ras Regulation Act (i()2o), which decreed that gas should be sold by the 
therm {100,000 B.Th.U.). Under this Act there is a self-declared standard of 
calorific value to which each gas undertaking must adhere, but which can be 
changed after due notice. The important duty of adjusting the consumers' 
fittings to the new calorific value, however, devolves u])()n the gas comj)anies. 

Since the Act of 1920 there has been a gc'ueral r(‘duction in the price of gas. 
This is due in part to the gradual reduction in the costs of labour, materials, 
etc , which has taken plact^ since the war ; but it is tair to claim that a con- 
siderable proportion of the reduction is to lx* attributed to the freedom which 
has been given by the Act to the gas manager to adapt his operations to his 
own local conditions, taking into account all tlu* factors which affect cost, 
both in the retort house and in the distribution system. 

Another great change in gas industry ])ractice has also occurred during the 
past 25 years, namely, the introduction and development of the modern 
verti('al retort, which is now' so widely used that roughly 
carbonised by the industry is effected in this type of appliance. 

The history of vertical retort.^ is another illustration of the point made at 
the beginning of this lecture, namely that in an established industry such as 
gas manufacture, progress depends essentially upon refinements capable 
individually of effecting only small improvements. That this is so is borne 
out by the fact that vertical rt^torts have not completely replaced horizontals. 
'Fhe points of advantage which vertical retorts can fairly claim are the following. 
More gas is made per square foot of ground space than can be produced from 
horizontals. Under the confined conditions wdiich must necessarily exist in 
a large town this point is obviously of the very greatest importance and tends 
to become more and more so as time goes on. When vertical retorts were first 
introduced they occupied for the same gas make about one-seventh of the ground 
space of horizontal retorts ; but with more recent developments in horizontal 
retorts, such, for instance, as the ^gradual increase in the practice of high 
benches, the vertical retort has lost*some of this advantage, and now occupies 
about one-third of the ground space of the horizontal. This is an example 
of the way in which new appliances put older types on their mettle and tend 
to the improvement of the whole practice. Another advantage of the vertical 
retort is that in general the labour cost per therm of gas made is less. The 
capital cost per therm may also be lower, and again a lower fuel consumption 

>®"The Therm,*' Department of Scientific and Industrial Research, H.M. Stationery 
Office, 1922. 
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per therm gives a higher carbon efficiency. The gradual development of waste 
heat boilers during the past few years has again increased this important ratio. 
Another point in favour of the vertical retort is that it is easier to produce dry 
coke without complicated auxiliary appliances. 

Such a recital of the merits of verticals necessarily begs the question as to 
why the horizontal retort still survives at all, but it should be pointed out 
that vertical retorts work best with nut coal, although they will give satisfaction 
with any size except tine slacks. On the other hand, they are more susceptible 
to variations in the type and quality of the coal, and on this account require 
a higher grade of intelligent control. In gas works of any apprjWiable size, 
however, it is usually recognised that the best possible supervisioi^ is essential 
in any case, and therefore this requirement of verticals cannot properly be 
accounted a disability. Th<' chief advantage of horizontal retorts \s that they 
will take any coking coal of any size and give satisfaction, and a, change in 
the character of the coal within fairly wide limits does not affect their working. 
To get the best results in any method of carbonisation, blending is of grccit 
importance, but it must be carried out in the light of extensive knowledge 
of the properties of the coals dealt with. Mere partially-controlled blending 
of the two types of coal will not give the fullest adv^antage. In general, 
blending is of more advantage in horizontal retorts tjian in vertical retorts. 

The relative advantages of low and high grade gas have in the past been 
the subject of bitter controversy. It is possible that low grade gas could be 
produced by complete gasification at a lower cost j)er therm, but its true 
position in relation to high grade gas must in every case be based also upon 
close analysis of its effects upon distribution and storage charges. Low 
calorific value gas involves the delivery of increased volumes, and since its 
specific gravity is also higher these two factors combine to make it more 
expensive to distribute, owing to their influence upon such factors as the 
size and cost of mains, distribution pressures, size and cost of meters and 
service appliances, etc. 

The above considerations do not by any means exhaust all the points which 
have to be taken into account in the running of the gas industry. There is 
one point, however, which is perhaps not always appreciated as well as it 
should be, namely, the question of benzol scrubbing. 

At the conclusion of the War the gas industry very rapidly dropped the 
extraction of benzol, the line of argument being that with gas at lod. a therm 
the value of the heat content of the benzol, if allowed to remain in the gas, 
was the equivalent of is. 3d. a gallon. Before this benzol could be sold it had 
to bear the cost of extraction, and before it could be supplied to the internal 
combustion engine it had to bear the cost of distribution. Suppose, for the 
sake of argument, the cost of extraction is taken as yA. a gallon and the cost 
of distribution to filling stations or in cans as 6d. a gallon ; then the cost of 
gas works benzol, without including any profit, into the consumers’ motor 
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car, would amount to 2s. 4d. per gallon. At first sight this appears to be a 
very potent reason why it may be more profitable for the gas industry to sell 
benzol as town's gas rather than in the liquid form ; but, although admittedly 
it would in any case be difficult to compete with petrol at its p>rcsent price, 
it is doubtful whether such arguments are altogether sound. It must be 
remembered that since the gas supply has to be maintained benzol extraction 
would entail an increase in the amount of coal which has to be carbonised, 
and taking everything into consideration the cost ()f bquid benzol to the gas 
company might be considerably less than the hgurt' assigned to it on the 
above assumptions. Further, gas works benzol is now protected to the extent 
of 4d. a gallon, and any increased extraction of bt'nzol in gasworks for subse- 
quent utilisation as motor spirit tends to national advantage by avoiding the 
importation of so much petrol. The difference may be very small, but it is 
all to tlie good. 

The question of lieating retorts is worthy of consideration in some detail. 
The built-in producer is at present the accepted method, but by adopting in 
suitable cases a centralised supply of clean producer gas the saving in retort 
repairs, tlie better control secured, etc., might more* than pay for the loss of 
heat involved in not delivering liot gas direct from the producers. For experi- 
mental purj.)oses the Fuel Research Station has always worked with a central 
supply of fuel gas delivered under pressure to the retorts. Accurate knowledge 
as to what effect the introduction of this practi(‘e would have in gas works 
is not claimed, but it is extremely likely that it would tend to better control 
of the heat. If th(^ producer gas were clean and ash free this would be rtiflected 
in the cost of upkeep and deposits in combustion chamber. Again, by carrying 
a slight pressure in the combustion space, outleakage of coal gas would be 
obviated, and, instead, a slight leakage would take place inwards to the carbon- 
ising chamber. The disadvantage of inleaking is dilution in the “ make " 
gas, but the disadvantage of leakage outwards is the consequent tendency of 
gases to ignite round the leaky place's and cause rapid deterioration and failure 
of the retorts round these spots. A most striking illustration of this has 
recently been afforded at the Fuel Research Station, where after two years’ 
working under ])ressure, the combustion chambers of the horizontal retorts 
were in a condition almost indistinguishable from new. (Fig. 5). Whilst 
cooled down the plant was ins]:)ected by a number of experts, including coke 
oven managers, who were all impressed with the success of this method of 
operation, which is largely due to the abilities of the Works Superintendent, 
Mr. G. Percival. It is understood that the method is being tried in one large 
gas works. 

The question of heating the retorts by a proportion of their own coal gas 
during off-peak periods merits some attention. This has frequently been 
done at the Fuel Research Station when experimental work is not being carried 
out . With coal gas in its jmre state difficulties may arise due to the formation of 
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Fig. 5. 

Combustion Chamber of Horizontal Gas I'ietorts at Fuel 
Research Station after working under slight positive pressure at 
i35o°C. for two years. 

lamp-black, and careful supervision is required ; but if the coal gas is subjected 
to a mild cracking process before being utilised, so that it is transformed into a 
rich producer gas, no difficulty at all is experienced with as much as 50^0 coal 
gas and 50% fuel gas made from coke, pro^dded that proper precautions are 
taken. Similar experiments are being carried out by the industry and by the 
use of modified burning appliances it may become possible to utilise 100 per 
cent, coal gas. 

Turning now to the question of coke, there is an undoubted demand at 
the present time for improved qualities. It is |X)ssible to produce gas coke 
which posse.sses many of the advantages claimed by newer types of 
low temperature fuels ; but if present day developments continue, the market 
for gas coke may be seriously affected by the competition of cokes from other 
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processes, including that from coke ovens. In order to develop the fullest 
advantages of gas coke it is essential that it shall be (a) dry (h) clean and 
(c) screened. Dry coke can be obtained by greater attention to quenching. 
Clean coke can be made only from clean coal. At the present time the gas 
industry has to pay something like 2/- per tun more for cleaned than for un- 
cleaned coal. This comparatively large increase in ])rice is due to several 
factors, and introduces the question as to wii ether the gas industry should 
install their own cleaning plant. Gas companies, however, usually have to 
draw their supplies of coal from man\' sources, whereas cleaning plants are not 
appliances of the greatest flexibility, and in order to give the best efficiency 
must be adjusted to the type of coal dealt with. The correct place for cleaning 
plant is at the coal mines ; in this situation, when once adjusted to the optimum 
results from the collieries’ coal, it would continue to work under the best 
conditions with very little trouble and adjustment. Again, the market for 
cleaned coal is not a large one, and even where cleaned coal is a\'ailable it is 
likely to account for only a small proportion of the collieries’ output. If, 
however, there were a greater demand from gas works for cleaned coal the 
cleaning operations of the collieries would be stimulated, and the price of the 
treatment should tend to fall. 

This question of cleanness of the raw material cannot be stressed too strongly 
if a fuel is to be made for household purposes, whether by coke ovens, gas 
works or low temperature carbonisation plants, .situated either at a colliery or at 
a gas works. Experience with low temperature coke has shown the amount 
of ash left in the grate to be a common cause of complaint from householders. 
It is a curious fact, although one capable of explanation, that 7 per cent, of 
ash in a coal burned in the raw state in a household appliance is much less 
obvious and less of a nuisance than 7 per cent, of ash in a coke of any kind. 

Some of the considerations given above are ecpially applicable to coke oven 
practice, but it must be emphasised that, at any rate at the present time, 
the major output of the coke ovens is for blast furnace purposes. The blast 
furnace manager recognises the fact that he must have coke ot a certain type 
and quality and he is willing to pay for sucli a coke. 

Blending has been made some use of in the coke oven works of this country 
for many years, but it is now becoming an essential control factor in Conti- 
nental practice. Some of the enormous installations on tlie Continent 
incorporate the most elaborate coal blending arrangements, which are super- 
vised with the highest skill. During the last year or so attention has been 
paid on the Continent to the possibilities of blending with low temperature 
coke. For instance one works on the Saar, using a particularly fat fonn of coal, 
have had in the past to import a more feebly caking coal from a considerable 
distance. They have now experimented in the direction of using some of 
their very fat coal in a low temperature plant, and employing the residue so 
obtained as a blending material in the main coking works. The advantages 
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claimed are a considerable reduction in the carbonising time, and the production 
of a coke better suited to the purpose for which it is needed. 

vSuch experience indicates the necessity of installing an experimental large 
scale coke oven plant in this country so that the effects of changes in working 
can be accurately’ studied. The present method of relying upon bag tests is 
uncertain and frequently gives misleading results. The tendency of industry 
in this country to look at the aggregate cost of the research work which it 
undertakes, and lose sight of its cost relative to the large interests involved, 
is to be deplored. The appointment by the Board of Trade on the recommenda- 
tion of the National Fuel and Power Committee 2" of a Committee to consider 
the po.ssilulities of closer co-operation between gasworks and coke ovens in a 
certain delined area is a ste]") which will clear up many uncertainties and 
controversies in the particular fields concerned. . 

The type of work which has been described in this L(icture consists in obtain- 
ing improvements which result in the aggregation of a number of small 
economies, rather than in anything phenomenal, or anything which would 
provoke big headlines in the newspapers. Such work is often of a kind ditliciilt 
to carry out satisfactorily by research associations, or in any industrial concern 
where large .scale apfiaratus must defer to the interests and demands of con- 
.sumers. The Fuel Research Station, on the other hand, is specially equipiped 
for it. At the Station there is close contact with certain firms intenisted in 
fuel utilisation, as well as with technical jieople who ar(‘ familiar with the \’arious 
branches of the subject ; but it would probably be an advantage both to us 
and to them if some closer measure of co-operation could be assured. 

Keport of National Fuel and Power Committee (1928), p, 30. 

WATER POWER IN SWITZERLAND. 

& In January, 1927, tlie rating of hydro-elcctric ]dant installed or in course ot 
‘^^.rcction in Switzerland was given as 2,220,000 li.j) , made up of i,85().ooo li p. 
installed at the end of i<>25, 4 J,c>(k) h.p put into service 'in 102(>, and 320.000 h.p. 
building. In 102s 140,000 h.p. were installed. .Xcconhng to a report by Jhs 
Majesty's Minister at Herne, the present development represents atx>ut one -fouiih 
of the total power resourees of the country. 

The power output of Swiss electric works in i<^2(> is jilaci'd at about 4,000 million 
kwh., or roughly, 80 per cent, of Hu* maximum available output. Power and light 
absorbed 2,250 iiulhon kwh., about 775 millions were exporietl, and a similar 
amount was consumed m the e]ectro-ch(*mical anti metallurgical industry, whilst 
200 millions wer<‘ used for traction. Atmospheric conditions were fairly favourable 
for power production. A large station working on accumulation and compitdt d 
in 1925, afforded valuable assistana^ in tiding over a period of drought at the end 
of the winter 1925-26. Exports of ix>wer are being looked upon as an increasingly 
valuable source of national revenue, and the steps taken by th<* Federal authorities 
in 1924 to bring about a more healthy state in export conditions are now bearing 
fruit. Considerable care is exercised by these authorities in issuing export licences. 
Ck)ntracts on an exchange basis were concluded in 1926 by some power companies 
for the export of surplus summer output and the import in winter of power produced 
bv thermic stations abroad. 
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LFXTURE HI. 

{IJelivercd Fehritary i(} 2 ().) 

The third and final lecture of this senes is to ])e de^’otecl particular!}' to a 
consideration of low temi)eratiire carbonisation and also of those chemical 
]:)rocesses whicli have for their object the conversion of a much pfreator propor- 
tion of the coal substance into liquid fuels than can be efiected by an\' method 
of carbonisatioiT 

In view of tln‘ large amount of discussion, both at confereiu'es and in the 
])ress, whicli has taken jdace on low temperature carbonisation during the last 
two years, it seems unnecessary at this stage to descril>e at length what low 
temperature carbonisation is, or to go closely into the benefits which it is 
claimed would result from a wide application of the system. Low* temperature 
carbemisation has becMi put forward from time to time by interested parties 
as a panacea for various ills in such exaggerated terms as have tended to 
discredit it. On the other hand, largely owing to the painstaking efforts of 
certain groups of im estigators, working in harmony with each other, there 
has undoubtedly been a great acce.ss of knowledge ; and although there does 
not lie behind low^ temperature methods the wealth of j)ractical experience 
and information which backs up the successful commercial operations of the 
established high temperature carbonisation industries, the technical problems 
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involved have now been largely overcome, and at the present time there is 
taking place in various quarters a steady development of types of apparatus 
based on sound principles. The time is definitely past in which the enthusiasm 
of over-sanguine promoters dare venture to make such claims as that low 
temperature carbonisation should be substituted entirely fui high temperature 
gas works operations, or be applied generally as a preliminary process to all 
our coal. Much confusion has resulted from a Uuk of proper aj)pi'eciation of 
the bearing of local conditions upon the commercial .success or failure of low 
temperature methods. From time to time plants are reputed to/ be in com- 
mercial operation abroad, and in certain cases, although not so |iiany as are 
sometimes supposed, with a foundation of fact ; but here again tdie question 
is affected by the different requirements of the different countries. For 
instance, in America the problem presented is essentially dissimilar from our 
home problem. In the United States the primar\' requirement is '<not a coal 
substitute for use in the open grate, hut a product which can be made from a 
cheap raw material and sold as a competitor of high-priced anthracites. 
Further, the liquid products in a country so rich in natural petroleum have 
not by any means the same significance as in the British Lsles. It is o])\'ioiis 
that when there is a large margin between the price of the raw material and the 
I)rice which can be obtained from its resultant product, the chances of com- 
mercial success are greatly enhanced. In this country the claims made foi low 
temj>erature carbonisation, which in the main are (|uite justifiable, are twofold. 
Firstly, it would provide a source of fuel for'thc domestic grate and so would 
tend to make the country much cleaner, since a large proportion of our 
.smoke nuisance is derived from the ]>urning of coal in the.se appliances. 
Secondly, since our geological formations are not able to pro\dde directly any 
appreciable quantities of natural .liquid fuel, we are forced to import from 
overseas a material which during the last twenty years has rendered itself 
vital to the continuance of the social conditions of the country in their present 
form. The quantities of oil and light motor spirits which arc now uscid have 
become so great as to render it e.xtremely unlikely that the com}>lt‘te rt'plactj- 
ment of sea-borne oil by a home by-product obtained from a carbonisation 
process could ever take place, but it is almost platitudinous to say that anything 
that could be done towards this end would be of great national advantage. 

The question of national defence has often been empha.siscd in this connec- 
tion, since very large quantities of liquid fuels of various kinds are essential 
in times of national emergency. Considerable stress was perhaps legitimately 
laid on this point some years ago, but the great growth in the estimated 
requirements for national defence now render it absolutely impossible to satisfy 
them except to a ver}^ small degree by a mere by-product. If, on the other 
hand, a really large proportion of the coal substance could be directly con- 
verted into oil, the position would be very different, and when discussing 
developments in the hydrogenation of coal, or the synthetic production of 
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motor spirit from water-gas, these arguments very properly come into the 
picture. 

Although it is not feasible to discuss in detail the numerous designs of low 
temperature carbonisation plants which have been proposed, certain of the 
more outstanding types which have been tested by the lecturer in his official 
capacity will be briefly described at a later stage. It is of interest to 
note that all these can be se])arated broadly into two main groups, according 
to the method of ap])hcation of heat. In one group are found a large number 
of systems in which the cOvUl is treated in a gas-tight container, the heat being 
applied from the outside and having to traverse the walls of the container. 
Such processes may lie either intermittent or continuous, but in general an 
intermittent or semi- intermittent system presents advantages in this type of 
plant. The second group comprises those plants in which the heat is applied 
internally by the introduction into the coal container of a heating medium, 
which is usually either some form of producer gas or super-heated steam, or a 
mixture of the two. Loth of these methods have their arlvantages and 
disadvantages, and (hey are not really competitive. When a dense smokeless 
fuel in lump form for household purposes is re<iuired tlie externally- heated 
type of retort has certain obvious advantages. If, however, for the particular 
purpose in view the fuel is not necessarily required 111 the lump form, or if there 
should be some ])ro})er(y inherent m tlie coal to be treated which renders it 
possible to produce a satisfactory proj^ortion of lump fuel even by interna! 
heating, this latter method makes for economy, since tlie time necessary for 
carbonisation is shortened. 

The Fuel Research Board put the question of low temperature carbi)nisation 
in the forefront of the programme which they drew up some twelve years 
ago, and they have worked steadily on with it ever since. Various methods 
were tried in the tjarher .stag(\s ol the investigation, but it was soon decided 
to pursue the work mainly along thc^ lines ot externally heated retorts. As a 
preliminary the Board examined the results already obtained by various 
experimenters, but witli one or tw’o exceptions such results proved to be 
extremely ni‘bulous, and, in addition, the whole sulqeci was found to sutfer 
from a certain lack ot concentration. Inventors had tried to do too much at 
once; liaving obtained, for instance, a partial .succiiss on one type of coal 
they were immediately anxious to prove that their system could be extended 
to many other types ; and so wasted time, money and energy in the exceedingly 
superficial survey of too wide a field. In certain cases, 011 encountering some 
difficulty in connection with details m plant design, there had been too great 
a hurry to change .such details befon^ the scientific factors governing the 
disability were fully understood. Few people stuck to a w^ell defined path 
and resisted the temptation to explore by-paths until they had really found 

Report of the Fuel Research Board on their Scheme of Research and on the Establish- 
ment of a Fuel Research Station. (H.M. Stationery Office, 1917)- 
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what their main work was leading up to. Serious failures occurred through 
the erection of large batteries consisting of a multiplication of units long 
before the unit itself had been properly tried out. In the early days very 
large amounts of money were squandered, and the whole subject offers a 
striking example of what has been aptly termed research by catastrophe." 

When the Fuel Research Board commenced its operations there werc^ 
however, several types of externally-heated plant which were the subject of 
careful and conservative development. One or two internally-heated types 
of retort were also under investigation in very able hands. The Scottish 
Shale Oil Industry had for many years successfully employed lov^ temperature 
processes for the distillation of shale, and many useful data vv^re available 
from this source. It must not be forgotten that this industry itself was 
originally started to develop James Young's patents for making itmp oil and 
paraffin wax from bituminous coal. The early operations of the ^as industry 
also incorporated what were really low temperature methods, since carbonisa- 
tion was carried out in cast-iron retorts which could not withstand temperatures 
much in excess of Goo^'C. to joo' C. The methods adopted, howevtT, in these 
old industries required radical modification and development before it eould 
be hof)ed to make a commercial success of the treatment at low temperatmes 
of bituminous coal under modern conditions, an important factor in which is 
the competition of naturally occurring oil. 

Up to the present it has not been definitely proved by anyoin' that commercial 
success has been obtained, and indeed the t,ime has been too short for such 
definite proofs to be forthcoming. Many of the earlier plant by their inalulity 
to survive have demonstrated the dilficulty of making a real f)r()ht, but so 
far no installation of reasonable size has reached the stage of b(*ing abh* to 
put forward a satisfactory audited profit and loss account. In this c(jnnection 
it is important to remember that the technical working of a plant is In no 
means the only factor controlling its commercial prospects, but that thcsi* 
are also affected to a considerable degree by local conditions. Further, 
successful commercial working is probably more dependent upon competent 
management than upon any other single factor. 

Although the economic position of low temperature carbonisation must 
still be looked upon as somewhat uncertain, there is little doubt that tlu^ 
process is now definitely launched. .Several large scale plants are already 
running, others are in process of erection, and reliable commercial data should 
shortly l)e available. The different systems will stand or fall according as they 
can or cannot pay dividends from the results achieved in ordinary day-to-da> 
working. 

The primary object of the work originally undertaken by the Fuel Research 
Board was to obtain systematic and accurate technical data relating to low 
temperature methods. It was obviously an impossible undertaking for an> 
single organisation, however well equipped, to try out all of the many method.^^ 
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suggested ; on the other hand, at that early stage of the subject it would have 
been invidious to select any one proprietary process. Further, it was the policy 
of the Board to avoid as far as possible any du{)lication of work already being 
carried out effectively by industry. 

For these reasons a small-scale horizontal setting, incorporating the method 
of external heating and designed essentially to meet the various ends in view,, 
was erected eit the Fuel Research Station. 

‘ There was another direction, howtwer, which a|)]H‘ared pronii.smg, but 
which had mU b(‘en explored at the time. ])crhaps because it did not lend 
itself easih' to the obtaining of patt'uts ; and that consisted ii] an adaptation 
of the typo of retort used in the Scottish shale industry, or indeed tlu' (ordinary 
eontinuoiis A'erti('al retort of the gas works .\ftt*i a('euniulating a laige 
amount of data whic h was made available to olla^r workcMs, from the small 
and intermittent plants, the fust expiTiments in carbonisation by the iiietliod 
indicat(‘d weri' actually made in the; high temperature ndorts at the Fuel 
Research ,Station, tlu* temperatures being nahuc'd for this pur]K)S(\ Ibese 
further (’xjxTiments were sutTiciently ])romising to justih the t'rection ol a 
s(*tting of cast-iron vertic al retorts design(*d essentially loi low tc'inperatiire 
carbonisation I'liesc' W(*r(' c)f average section. 2 h*cl t> ins by 1 toot and aV)out 
20 fe(‘t in lieight, which was substantially the same* as thc' high temperature 
\a*rtical,s alreach' meiuioiu'd 'I'he method ol lusating adopted, however, was 
c'onsidc'rably modified As low temperature carbonisation implies, there need 
ho no straining aflei high ternpewitures in the combustion chambers. Indeed 
the c'ontrol n(*cc'ssary is usually far more im]>ortant in tlu* other direction,^ 
namely that the* temperature on the metal of the retort itself shall not exceed 
a c'ertain limit This limit was provisionally fixed at b5()''C., but owing to* 
troubles experienced at tliat temperature it has been sinc e reduct*d to 625'C. 

The question of the* rno.st suitable temperatures foiTowtc'mperatiirecarboni" 
sation has been the subject of some controversy. Tc'nqvratures lower than 
600 '"C. may give larger quantities of liquid fuels, but (except with special types 
of coal thc lower t(*mperatures are not in general conducive to the more robust 
types of smokeless fuel. Values of from Ooo-625''C. wete therefore adopted 
at the hAiel Research Station as being likely to give a good hard coke, and a 
r(‘asoiiable amount oi tar and rich gas. After obtaining experience of the 
working of the original setting of continuous cast-iron \'ertical retorts these 
were replaced by other settings, in which the cross section was considerably 
modified. Thc retorts were made narrower acrcjss tlieir minor axis in order 
to facilitate heat transfer through the coal mass ; at the same time they W(.Te 
lengthened out along their major axis. These retorts (Fig. (>) were roughly 
7in. by 6ft. 3m. at the top, widening out to iiiri. by Oft. qin. at thc bottom, 
and were 21ft. high. I'hc first setting of these now retorts gave fairly good 


« Report of the Fuel Research Board for the years 1920 1921. Section ; Low 

Temperature Carbonisation, pp. 21 et seq. (H.M. Stationery Office. 1922). 
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results, but for some time it was found impossible to reduce the breeze made 
to anything like a practical limit when contimious working was employed. 
Ihe melhcKi of working was therefore altered, and for a time full intermittent 
working was resorted to, the breeze thereby being very mncli reduced, and the 
cok(‘ renderc^rl more robust. This chang(\ how('ver, ltdt the* retorts expost d 
to tlie artit)n of tlie incoming heat without thtTt‘ Ixang anything to absorb 
it during the periods wht'n they were t*mpty betwt'en disc liarging and clnirging. 
and it became very difficult to ensure^ that the metal should not be subjc*cled 
to teinjxTatures gr eatly in excess of thos<‘ known to cause growth and to pi'oduce 
other delc‘t(‘rious eiforts. It thu.s soon becanu' appanuit that redorts of this 
type wei'e not likelv to ]ia\e a nnsonable life* if worked on the intermittent 
system. A compromise' was therefore tricxl, in which thc^ level of tlu' coal was 
allow’cd to fall pxiriodically through a pre-determined distance, such, for 
instance*, as (> feet, c'vc'ry two hours, the v'acant spaca* being then immediately 
filled up with fn'sli coal By ad]nsting tlu* fall and the* ]xuiods it was found 
that \'aiious tyjxs of cord could be worked with, and indeed snccc'ssful results 
have* beem f)])tairie‘d ovc'r rnanv type's of coal tiom l(‘e*hl\' e aking to the most 
strongly swe*lling variedievs. In common with most \e'rtical rc'torts, these low 
t(*Tnpe*i'ature r*etorts worked lx‘-t witli nut coal Alternati\ ely fine slacks 
ceaild be* utilise'd, but the tlirnughpul was the*rel)\' reduced. The* present 
method is to scre’e*n out the' fine's be*low dn , whie h le'a^X‘S a raw matei'ial 
id(*allv suit(‘d to the- s\'ste'm. 'I'he line*s r,m tx' dc'alt with in various w’ays, 
c'ither bv rnrming some of tlie* retorts with a redin e'd throughjnit, or by prc'- 
bii<]uetting the line's with |)itch and su})pl\’ing the* re*sulting Iniepu'ttC's to 
scjiarate retorts, 01 niixeel in with the lai'ger si/t'^ of e-oal. 

A senii“Comnn'rcud battc'ix' of forty of tlu'se retorts has now been erected 
at the Kicliinond (ias Works by tlie Gas Light and Coki* ( ompany. (bigs. 7 and 8). 
In conjunction with these* a sc'tling of Hird retorts is also to ho tried. 

It is not necessary liere* to go in any detail into the lU'gotiations wliich took 
place betwec'n the Govc'inment Departments exmcenied and the (uts Light 
and Coke ('ompam^ before the arrangements we're e‘e)ncluded for this seini- 
coinmereial trial, but it may be mentioned that Sir David Milne Watson was 
asked by the Government to select some one type' of plant for experiment, the 
Government undertaking to guarantee the cajiital cost of the plant under the 
Trade Facilities Act. Under the agreement the plant would be run " as 
continuallv^ as is reasonably practicable ’’ for a jiroloiiged perkxl in order to 
obtain accurate information both as to the* technical and commercial possibilities, 
of the method, the lesults of which would he made pul)lic.-=* 

C areful consideration had already heeii given by the (rov^crnmeiit Depart- 
ments concerned .some three years ago as to the i)est way to stimulate the 
development of low tempeiature processes in private hands. Subsidies had been 

*8 Report of the Fuel Research Board for the period ended 31st March. 1928. pp 4. 22, 
24, 2(>. (H.M. Stationery Oftce. 1928). 
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Cast Iron VcrtUal Ketorts for Low Tempcratuie Carbonisation under tion at llie 

HKhniond Gas Works. 


suggested, and various schemes mooted for tliis purpose. The Department 
of Scientihe and Industrial Research wjis not in a position to inalce a close 
investigation of the claims of inventors or companies, but could only accept 
or reject such data as were gh^en to them, basing tlieir conclusions perhaps on a 
visit of a few hours' duration by a member of the staff. 

The Director of Fuel Researcli was therefore authorised at this stage to test 
at public expense, and without any charge to the promoter, sucli plants as 
claimed to have reached the full unit scale, and to be capable of increase to a 
commercial size by mere multiplication in number. Details of the conditions 
under which such tests are carried out w'ere published.®* Sucli facilities 
strengthen the position of promising plant by providing unbiased reports by 
an independent authority as to the working, yields, etc. under the conditions of a 
reasonably prolonged test, ('omplete independent tests of carbonisation plants 
had never previously been made, and it was (juite obvious that the further 
development to the commercial scale would be considerably facilitated if such 
tests corroborated the claims made. On the other hand the necessity for sumt; 

Report of the Fuel Research Board for the period ended 31st December, 1924. 
Appendix III, p. 71, (H.M. Stationery Olhce, 19^5). 
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Low Temperature Retorts at Richmond (his Works, showing heating gas snp])lv main 
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such scheme as tliis was made' evident by the confusion resulting from mis- 
representation fostered by the over enthusiasm of the inventor or promoting 
group. Sucli tests were bound to clarify the position and to accelerate the 
progress of the sounder methods, and indeed the results have already justified 
the somewhat unusual course tak(‘n. 

The plants which liave liecn so far tested and reported upon aie as follows : — 

Low Temperature ('arbunisalwn Ltd. (1924). — ^The installation of Low 
Temperature Carbonisatiem Ltd. w'hich w'as tested consisted of a battery of 
thirty-two retorts. Each retort was formed from a single iron casting, through 
w^hich w^ere cored twelve vertical tubes, arranged in two row^s. Tlie casting 
was c)ft. in height and the tubes tapered from 5.Un. diameter at the bottom to 
4.Un. diameter at the toj). A coke cooling chamber was })rovided for each 
pair of retorts. During carbonisation the retort was separated from the cooling 
chamber by an iron swung door operated bv a w^heel on the charging platform 
at the top of the setting. A gas-tight door allowed access to the carbonisation 
chamber for discharging the coke. The retorts were enclosed in a brickwork 
setting forming combustion st)aces for the heating gas, and were therefore 
externally heated. 
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Midland Coal Products Ltd, (1925). — This plant consisted of a battery of 
four retorts, each consisting of a long tapering vertical cylinder having an 
internal diameter at the top of 4ft. 4in. increa.sing to 5ft. 6in. diameter about 
5ft. from the bottom. The bottom section was in the form of an inverted cone, 
the discharging door being at the apex. The total height of the retort chamber 
was 1711. A ganister brick lining i5in. thick extended ovct the upper 12ft., 
the bottom cone-shaped chamber being water jacketed. About one foot above 
the widest part of the retorts there was a series of twelv e tuyeres through which 
air and steam were pass<^d to tlie interior. Eacli i(‘tort held abc^iit five tons. 
The material treated consisted of bri(juettes jnade from a feebl>f caking coal 
and medium hard coal-tar pitch, ('arl)onisation was carried oul entirely by 
internal heating effected by burning part of the material charged into the 
retort. Air and steam were passed in at the tuyeres in the vicinity of which 
combustion took place. The hot gas pa.ssiijg upw'ard on its way to the off-take 
pijX'S served to heat the incoming briquettes. Tlu' whole of the coke made 
had therefore to run the gauntlet of the combustion zone. 

Fusion J^roccss. (i()25).~- This retoit consisted of a mild st(‘el lap-welded tube 
25ft. long and 2ft. f>in. in diameter, rotating in a liorizontal position within a 
brickwork chamber which formed a coministion space tor the h(‘ating ga^-. 
The retc)rt contained metal breakers, which may 1h* of v’arious t\'pes ; these 
were not fixed in any way. Each breaker was about 20111. in diameter, and W’as 
so arranged that as it rotated within the retort it kept th(‘ wall of the latter 
free from scale. Ingenious arrangements were provided for ensuring gas- 
tight connections betwc'cn the rotating ntort and the stationar}* ajipliances 
such as gas off-takes, etc. to whicli it W'as connected. 

Freeman low iemperaiure (oniinuous retorts. (H125). - This retort w'as of th(' 
vertical continuous type, and about 27 feet high and 5 feet in diameter ; it 
consisted of six cylindrical cast-iron chambers tSin. deep placed vertically 
abovx' one ariotlier. A central shaft }>assed through the retort and attached 
to it in each compartment was a circular })late w^hich rotated with the shaft. 
In the chambers, fixed to the top of the chamber and the underside of the 
rotating plate, were two series of ploughs, which served to push the material 
across the tables and floors from one chamber to the next and so through tlie 
retort. There w^ere four oil-takes at regular intervals round the top of every 
chamber, for removing the products of distillation. The heating was effected 
externally by gas burners and combustion spaces incorporated within th(‘ 
main castings. 

Crozier retorts. {J()2y). — This retort was of cast iron and con.sisted of two 
parallel walls ift. 3in. apart joined by semi-circular ends. The height of the 
letort was 15ft. and the greatest width was 5ft. At each of live levels were 
three inclined cross flues, passing through the retort from one flat .side to the 
other. Each cross flue had a cross section of the shape formed by the intei- 
section of two arcs at an angle of 45"'', the internal dimensions being bin. wide 
by 9in. deep and the external yin. wide by I2in. deep. 
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The retort was enclosed in a brickwork chamber built round it in such a 
manner as to leave a parallel space for heating gases. This space was divided 
into eleven compartments or flues one above the other, separated by lire-brick 
tiles, but communicating with one another througli ports fitted with dampers. 
The compartments were so built that the first set of cross flues led from the first 
to the second ootr.p.irtmonf , the second set of cross flues from the third to the 
fourth compartment and so on. 

Heating gases were su|)plied to the setting from a fnrnacs' burning either 


solid or gaseous fuel and comnmnicat ing with the lowest heating sjiace. 

Maclniiriu relorls. (i92<)). —This plant wa.« of the type in which tlu’ coal is 
carbonised by infernal heating by the conibiistion of a portion of the coke. 
The body of each retort or jirodncer was 20ft. high, stpiare in cross section, 
and lined with ifSin of ftn'hrick. Except for the flat walls it was in shape not 
unlike a hla.^t furnace, with a maximinn width of bft. 3m. at a distance of 13ft. 
from the toi). Ihe ref 01 1 then tajiered uniformly in both directions and was 
()ft. wide at the top and fift, (lin. wide at the bottom. Near the base it was 
dii'ided into two e(]ual ]iarls by a vertiixil wall tlirougb which lan a paii of 
air chanTiels, each conducting air to a series of twenty horizontal nozzles. 
Faring these were similar sets of nozzles supplving air through two outside walls 
of the retort. Steam was supplied with the air blast in order to reihire the 
po.ssibility of ehnker formation and to assist in the removal of volatile products 
from the iiruducer. Steam was also admitted to the ba.se of the producci, 
partly to cool the coke and also t<\seal the base of the iirodncer during discharge. 

Tests are also in hand on the H.iheoek and Wilcox (Mertz cycle), the N. 1 .1 - 
and the ruriier processes. All the jiroee.sses already tested have substantially 
proved the technical claims made for them, and it will be sieii that they typify 
both internally and externally heated plants. Table 1 II smnmanses the 
yields olifaiiied in the tests, together with .some interesting coniparativ-^e da a 
furnished bv several other firms for the purixises of the Carbonisation t onference 
organised by the Joint I-uel Committee of the Society of Chemical Industry, 
the Institution of (kis Engineers, the Coke Oven Managers’ Association and the 

Institute of Fuel, and held at Birminghamin Fehriiary, U) 2 S. ■ m 1 

Space would not permit of a more adequate description of the individual 
tests, but those who desire further information will find full details both of t ic 
plant and their operation in the series of official reports published. - It should 

« Report of Test by the Ihrcctor of Fuel Research on Parker Low 
bonisation Plant installed at Barugh. Barnsley, at the works of Low icinpc a 

Products, Ltd., Netherhold, Nottingham. L' _ ‘jj „„ the “ Fusion ” Rotarv Retort, 

l^^or on-I 

British Oil and I* uel Conservation, Ltd., „ ^ on the Crozier Retort, installed by 

Report of Test by the Office, 19^8). 
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be clearly understood that no attempt is made to pronounce upon the com- 
mercial possibilities of plant which may be tested. The likelihood of com- 
mercial success can only finally be judged after working a plant under a steady 
ioad for a long period, and in the light of complete knowledge of local conditions 
such as cost of raw material, quantity of raw material available, price and 
markets for products, cost of labour, etc. 

It will be observed from the table that the yield of tar U) be expected from 
low temperature carbonisation is of the order of 16-25 gallons per ton of coal, 
and although higlier yields might be obtiiinod under exceptional circiimstanc(‘s 
it is not likely that the figures could be increased by more than jsay 30 or 40 
per cent. If, therefore, the conversion of a really large proportiefp of the coal 
substance* into liquid fuels is sought, the aid of other processes musi be enlisted. 
Two alternati\’e methods which, during the past few years have'been much 
in the public eye are the Bergius process for the direct hydrogenation of coal, 
and the hydrogenation of carbon monoxide produc(‘d from coal, whicli was 
described initially by the Badische-Anilin-und-Sodafabrik and followed up 
and extended by FiscluT in riermany and Pa tart and Audibert in idance. 

The direct hydrogenation process, which consists in adding hydrogem to 
the coal substance under cemditions of elevated tem])ei'ature and prt'ssiin*, ha^' 
been shown by experiments both at the Fuel Research Station and t'lsewhere to 
be capable of producing from no to 130 gallons of distillable oil ])er ton ot 
coal treated, although an additional quantitv of coal may be required for 
power and hydrogen production. , 

The introduction of a solid material such as coal into a \'t‘ssel containing 
hydrogen under a pressure of 200 atmospheres naturalh^ presents a problem of 
considerable difficulty. Bergius has solved this by mixing ground coal with a 
liquid organic vehicle so as to form a paste which can be* pumj)ed by sj>ecial 
appliances. To this mixture is added a small proportion of iron oxide to 
act cither as a catalyst or as a means of removing sulphide of hydrogen in tin* 
gases evolved. In the continuous tyi>e of plant used at Mannheim and at tli<‘ 
Fuel Research Station tliree reaction vessels or bombs are arranged in seri(*s. 
the first being maintained at about 460'' -480^'C., and the two final oih'S at 
about 490^C. The exact temperatures required in the final bombs are somewhat 
critical and depend on the type of coal used. The product leaving the last 
bomb is cooled and its pressure reduced in two stages, firstly to 60 atmospheres 
where the gas ex’olved is scrubbed with oil in f)rder to extract motor spirit, 
and secondly to atmospheric pressure where the final crude product is 
collected. 

The final crude product contains the whole of the inorganic matter of th<‘ 
coal, together with the added iron oxide and a certain amount of partially 
converted solid material. These solids have to be removed before distillation 
can be effected. A typical example of the 3delds per ton of coal obtained in 
the continuous plant (one ton per day) at the Research Station is as follows 
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Yields per Ton of Coal. 


Hydrogen Consumed = 114//L 


Fraction 0° — 175® 

- 83 lb 

» I 75 "— 23 o‘^ 

==- 208 ,, 

,, 23o‘'~270° 

^ 197 » 

,, 270” — 310° 

-- - 

,, 310’ — 360'^ 

208 ,, 

Pitch 

- 32 () 

(ias Benzine 

4-^0 

Bergiii Gas 


IJncoin'erted Coal 

3^3 .. 

Water 

^79 ' ' 

Coal Ash 

iDl 

Lf)ss 

- 154 .. 


-M 54 


As a general statement it will be recogniseil that the products from tine 
hydrogenation of coal contain a greater ipiantity of saturated organic 
compounds than those obtained from low temperature carbonisation, and 
consequetitly th(‘ treatment of the oil from th(‘ point of purification should not 
be so intricate as is in^cessary for fhe treatment of low temperature tars. 

It would apjieai that the chief value of the fractions will be cither as a motor 
spirit or as fuel oil, althougli there aie indications that (‘ertain of them may be of 
value as lubricating bases. 

In undertaking liydrogenatiun investigations upon the coal seams in this 
cuiintiy it has hem necessary to carry out a great numl)er of ex])eriments in 
small experimental bombs. These experiments have been carried out in 
batches, the i)rocess not being continuous, and in attempting to correlate the 
results with thos<' obtained in the continuous plant (onsiderablc differences 
have been encountered in the behaviour of v^arious coals. Certain coals, 
for instance, which will hydrogenate readily in an experimt'utal bomb have been 
found not to bt' workable in a continuous plant. In view of this it is apparent 
that an entirely false im])ression of the chatactei of a coal may be obtained if 
the results are not correlated directly with continuous working. 

In planning the investigations upon hydrogenation at the Fuel Research 
Station it was decided that one of the most impoitant aspects of the problem 
was to determine the exact part played by the hydrogen in converting the coal 
into oil, and in ordvx to trace out the effects step by step it was decided to 
hydrogenate coal fractionally and to interrupt the processes of hydrogenation 
at a series of stages. The hrst result of this investigation has led to a most 
interesting observation. It has been found that in experiments in which an 
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extremely small amount of hydrogen has combined with the coal the first 
effect is to produce a material which is fluid at the temperature of the reaction 
but becomes solid on cooling. This product possesses some interesting 
properties but it has been studied especially from the point of view of 
its behaviour on carbonisation. Its caking properties have been found to be 
much greater than those of the coal from which it is obtained, and even when 
the coal used is a non-caking coal the product may possess very high caking 
properties. 

It would, therefore, appear that it is possible to confer on coals caking 
properties which may be in excess of those possessed by any naturi^Uy occurring 
coal. It has been found that as the amount of hydrogen combining with the 
coal is increased, the caking property is also increased, with an increase in the 
oil produced when the product is distilled. \ 

The following is an example of an experiment in which the interaction of 
about I per cent, of hydrogen by weight of the coal substance gave a strongly 
caking product. 


Condi Hons. 

Initial Pressure Kg.p. sq.cm. 100 

Maximum Pressure 245 

Final Pres.sure 87 

Maximum Temperature T. 360 

Period of Heating miiis. , 95 

Products. 

Solid gin. 218.4 

Water „ 22.3 

(las ,, 21.2 

Loss „ 1.6 


Hydrogen Reacting. 

Per cent, of dry ash free coal. 0.8 

This observ^ation has led to a more accurate knowledge of the part played 
by tlie hydrogen in the transformation of coal into oil, and it has been observed 
that in the first instance the effect of the hydrogen appears to be to eliminate 
oxygen from the coal substance, since a large proportion of the oxygen appears 
in the products from the hydrogenation in the form of water. At the same time 
the percentage of hydrogen present in the product is less than that found in 
the original coal. The phenomenon is being explored from a number of angles 
and it is not possible at this stage to explain fully the mechanics of the reactions. 
Although probably of great importance in the future, the process of hydrogena- 
tion, at any rate so far as the bituminous coals of this country are concerned, 
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is pot able to make oil as yet at a price anywhere near that of the cost of similar 
fuels obtained from natural sources. 

In other methods for the production of synthetic fuels from coal the first 
step is to break down the complicated molecules of the coal substance into 
carbon monoxide and hydrogen by the action of steam upon the red-hot 
carbonaceous matter according to the water-gas reaction 

A recombination of these molecules is then effected by the action of heat in 
the presence of a suitable catalyst. The subsequent products range from 
oxygen-containing compounds such as methyl and ethyl alcohol to liquid and 
solid hydrocarbons, for instance, of the paraffin scries. 

In the process developed by Patart, water gas made from coal or coke is 
led through water scrubbers and sulphur purification apparatus to a gas holder. 

From this it is compressed into electrically heated catah^st tubes by a 
compressor capable of reaching 300 atmospheres. For the product ion of methyl 
alcohol it i.s stated that temperatures of about arc the most suitable, 

while for motoi fuel manufacture 450X. is required. 

In the Fischer process the combination of the carbon monoxide and hydrogen 
is effected at atmospheric pressure with the production of liquid and solid 
hydrocarbons of the petroleum series, oxygen-containing products in this case 
being absent. 

It is evident that such synthetic processes as those desciibcd cannot be carried 
out without considerable thermal losses. The separate steps of a process 
all involve heat treatment of the material, and in converting the coal into 
coke and in the subsequent steps of water gas manufacture and catalytic action, 
some loss is inevitable. To what extent such losses will react upon 
the economics of the process and affect the commercial prospects of full-sized 
unit plants actual working experience alone can tell. High priced products 
such as methyl alc<diol are already being made commercially by these methods, 
but it does not appear to be possible at present to operate such processes on a 
satisfactory financial basis for the manufacture of liquid fuels in this country. 
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NOTES ON BOOKS 


HoMoioini.RMiSM. Tlic Origin ol Warm-Blooded WTt(‘brales. J 5 y A. S. JVarse 
and 1 C (L Hall, N(‘w York : John Willey A: Sons, Inc. London ; Chapman 
and Hall, Limited, lo.s'. m^t. 

Tlie authors give tf» the* inain title, “ Komoiotheniiisni,'’ a r.ither notable 
prominence, this exjiression being the only indication as to subject matter on the 
outside* of the book, 011 the half-tith-page, or as a running title over the alternate 
pages. Taken alone we can imagine it as a possilile, but rather far-fetched title for 
a treatise on Kelvin’s jiniiciple of energic dissipation ; but a careful reading of 
the whole book sliovvs the vadume itsi'lf as strictly true to that sub-title which 
vv(‘ find but (jik'c jirintt'd in ver^^ small type on the main title page, and which 
wv givt* above. As a. stu<ly ot the jirobabh* evolutionary origin of the highei 
v'ertebrata, tlu; book deserves special notice. 

The treatise opens with a study of conditi(ms for an optimum vital metabolism, 
as affected by timiperaturi* ; all highiT vertebrates depending on cells that “ live at 
a rather constant temperature'”; this temperature being close to the' optimum for 
their spt'cial metabolic activities ” The authors point out that C. Lusk suggested, 
in his study on nutrition, that const ant -teniperat u re vertebrates ” originated along 
the shores of tropical oceans, \vhich continually luul a rather high temperature, to 
which these animals gradually became adjusted.” (p.2 and p.To8.) 

Characteristics of animals that, when in health, live at a ” rather constant 
boilv-teniperature, like birds and mammals, are contrasted with the low-leinperature 
vertebrates, which often tolerate, or even seek such liigh temperatures as raise the 
body temperature considerably ; sometimes as high or even higher than the bc^dy- 
temperature of a bird or a mammal. Vt'ry varying aspects of tolerance are con- 
sidered in Chapter IV, when*, on p. 18, is a closely jinnted tabulation of the body- 
temperatures in representative lower animals, which are characten.^-d not only by 
being cold-blooded m comparison with birds and mainmids, but which are inconstant 
as to temperature in the sense that their vital metabolisms can function, despite a 
wto .rith,...! ln,m .oM or .Wlh tom lever 

T1k« i,.co„,U,„ts „s >0 tore .rr ell aeoo.k brio. l.to. .nd 

mammals- indeed the medusa, witli a IkkIv temperature about one^ourtb of a 
over the euv ironni.-nt (Valentine), heads the list, rhe oyster is quoted as 

having a body-tempi: P (j)avv) ' a range only exceeded in the tabulation 

body-temperature ot J ' ^ ^he ftog closes the tabulation : Berthold being 

by certain amphibia . 80 cltgnxb. me of water 
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In the first few lines of this Chapter we are reminded that the average 
body-temperature of all mammals is about 30 deg. C. ; of man about 37, and of 
birds about 44. A graph on p. 31 shows at a glance all the fundamentals, while tlie 
final two paragraphs of tlui C'hapter indicate briefly those princijiles of temperature 
regulation in tlie higher grades, which are afterwards considered under various 
headings ; as for exampl(‘, “ Mechanisms of Temperature Hegulation,’' p. 56, 

Effects of Decerebration and Spinal Sections tin 1‘hermo- regulation," p. 64, 
" Fever," p. 06, and " Fitness of Temperature Constancy," p})- ‘^0-03. 

The main ideas are easy to grasp, as tliey are given without an overburdening 
bulk of historical matter ; tlu* older Evolutionists from Empedocles to C'harles 
Darwin being practically neglected, except by tacit ac'.ceptaiiet‘ of tnain features ; 
but Sir Gciorge H. Darwin (fourth in the illustrious sequence of like Dai wins) is 
specially mentioned and considered in Chapter 11, " Tempera 1 11 re\ of the Earth 
in Time and Space." Thc‘ earth and the individual seem Imkedlinlo kinshq), 
perhaps ratlier hastily, by a suggc'stion on p. c)o, due to Macallum, that when 
the ])rotovc^rtel irate types first acquired a kidney, fht' degree of salimVy or osmotic 
pressure of their blood corresponded with that in the ocean of the tiii^ie and place*. 

This leads us to Era.sinus Darwin, who from the standpoint of evolulion may fie 
termed Darwdn 1 in the sequence of five. The lu^t edition of his last book, "Origin 
of Sociedy," by the sub-titl<‘, or " Temple of Nature " by the* first or main title, is 
the octavo edition printcxl at Glasgow by the University printtTS and datt‘d 1825, or 
about 23 years after the issue of the first edition and the death of Erasmus Darwin. 
Here the warm ocean in w'hich organised vitality is supposed to have had its origin 
is regarded as saltless or nearly so, like our ordinary w'ater supplies ; sahiu* impurities 
having drained into the ocean slowly and irregularly. 1 )arwin's " Origin c^f Society " 
is the first systematic, detailed and consistent work in which bodily man. his 
mentality and all Ins works, are displayc'd in secjueiue to natural laws, or as 
" images of the operations of nature " The; quoted w'ords occur in Darwun’s 
short preface to the first edition, (fated fiom tlie " Friory near Dt*rby, Jan. ist, 
1S02." The death of Erasmus 1 >arwin took plac'e on \pril i<Sth following. 

Much that bears on the vc»lume under notice is in Ivrasmus Darwun’s " Origin of 
Society." A footnote on Darw'iu's p. 5O touches on imaeasc generally; espcicially 
in thci mass of the earth, and .so is partly in unison with C'diaptcT 11 of tlu' voIuiih' 
under review', which includes the speculations of Chamberlain and of Darwin l\’, 
(George H.). Darwin I seems to think that our earth has increased by many 
additions coming to a somewhat irregular granitic mass surrounded with w ater, so as 
to form an unbrokenly tidal spheroid like lliat imagim.'d by Babbage ; sec p. 2.|8 
of the 1S38 edition " Ninth Bridgew^ater Treatise." Erasmus Darwin, in his 
Origin of Society, emphasises tlie w'arm ocean as indirectly liuilding the cretac;cous 
and magne^sian hills, also the vertebrates until " Cold gills acpiatic form respiring 
lungs." On p. 3O the principle of universal law^ is considered by Darwin as under 
Nature’s Lord, who : — 

" With heat and light revives the golden day. 

And breathes his spirit on organic clay 
With hand unseen directs the general cause 
By firm, immutable, immortal laws." 

As an easy suggestive, carefully accurate, and lucid study of heat, matter and 
law in what is generally now known as evolution, the work under review deserves 
a wide circulation in edition after edition ; but we hope the ill-fitting combination 
" Homoiothermism " may in some way be eliminated, so that one may quite 
unfetteredly think and speak of the book as " Pearse and Hall on the ' Origin of 
Warm Blo^ed Vertebrates.' 
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NOTICE. 

EXHIBITION OF INDUSTRIAL DESIGNS. 

The Exhibition of work selected by the Judges at the Sixtli Annual Competi- 
tion of Industrial Designs, which has been on view by kind permission 
of the Board of (Governors, in the Exhibition Pavilion of the Imperial 
Institute since August 3rd will be closed on September ist. 

The Exliibition is open free of charge, and no tickets are required. It includes 
designs for Architectural Decoration, Textiles, Furniture, Book Production, 
Pottery and Glass, Posters, Showcards, etc. 

The Exhibition has been visited by many manufacturers and others specially 
interested, and also by the general public. A considerable number of designs 
have been sold. 


PROCEEDINGS OF THE SOCIETY. 

SHAW LECTURES. 

THIRTY YEARS’ EXPERIENCE OF INDUSTRIAL MALADIES. 

By Sir Thomas Morison Legge, C.B.E., M.D., 
late H.M. Senior Medical Inspector of Factories. 

I. 

Notification of Industrial Diseases. 

{Delivered F^ruary, 1929.) 

After twenty-seven years work in the Factory Department and comparison 
of the conditions then in factory and workshop with those which exist to-day 
I am amazed with the progress made in the interval. Perhaps it is most 
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noticeable in illumination and locally-applied exhaust ventilation. In the 
early days I used to see rooifts warmed by lighting gas jets and a naked bat's 
wing flame on a moveable bracket was the means of illumination to a lathe 
or loom. Wlien I visited all the white lead works in 1899 in only two of the 
twenty-three was there a vestige of a primitive form of exhaust ventilation for 
the removal of dust. So it was, too, in the 860 brass foundries in Birmingham 
when I visited some of them in 1903 on the quest of those suffering from 
brass founders' ague. Now eveiy^ white lead factory is equipped with 
a system of locally- applied ventilation, and the conditions in brass-casting 
workshops from somewhat similar provision are vastly better* than those 
1 can remember. But more important than that is the spirit of mvention in 
the trades themselves in the discovery of labour-saving devices. 1 

I willingly and readily give praise to the unknown public behinq the Honit* 
Office for the urge and movement which it has set going. Although \he powers 
that be there may appear to be slow and tardy in their consideration of reports 
and in action upon them, the wheels grind fairly surely and finely in the end. 
To an impatient and impetuous person like myself (and if so to me, how much 
more to workpeople who cannot realise the difficulties on one side and another 1 ) 
the delay of one year, two years, or often much longer in fulfilment of what 
at first sight seems so obvious, is hard to bear. But I am convinced that long 
consideration given to a subject which is to be dealt with lastingh* is right 
and makes the chance of success greater. Time is so .short that it is an unim- 
portant factor compared with a happy afid unanimous ultimate solution. 
Perhaps it will be so with one or other of the Factory Bills in God’s good time ! 

I am here talking only of matters with which the Home Government is 
concerned, and not with international agreements or conventions, where w(* 
have not been so successful — ^at any rate in carrying them out. 

Many of the subjects dealt with have been and are extraordinarily complex 
and difficult. Take, for instance, two only--~silico.sis and .skin cancer. Thirty 
years ago the public conscience was stirred about lead poisoning and “ Phossy 
jaw.” We have, however, dodged phosphorus necrosis, and we know, at any 
rate, how to deal with practically all the manifestations of lead poisoning, 
although this is not the same thing as saying that we have always acted 
accordingly. And so in time will it be with~5ilicosis and skin cancer. The 
second will be more easily dealt with than the first and probably by the experi- 
mental finding of an oil which is free, or can be freed, from the carcinogenic 
properties present in lubricating oil as used to-day. It may take a long time 
to find, but that it will be found eventually 1 have no doubt. Silicosis 
is more difficult to tackle. Substitution of artificial stones composed of 
silicates {carborundum, etc.) is one partial solution in the grinding industry, 
and, failing that, sluicing the stone with water to an extent that has not 
been done before is another. Meanwhile effort to stop the dust in one 
way or another, must be the main saf^uard. 
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Throughout these lectures I shall lay stress, as a kind of test, on three 
axioms which experience has led me to enunciate. They are : — (i) Unless 
and until the employer has done everything the workman can do next to nothing 
to protect himself. (2) If you can bring an influence to bear external to the 
workman (i.e., one over which he can exercise no control) you will be successful ; 
and if you can't, or don't, you won't. (3) All industrial lead poisoning is due 
to the inhalation of dust and fumes ; and if you can stop their inhalation 
you will stop the poisoning. It is not due to dirty hands (i.e., eating with 
unwashed hands). 

Examples of the influences I have in mind are : 

(1) Prohibition, e.g., by the substitution of sesqiii-sulphide of phosphorus* 

for yellow phosphorus (effected by the Berne Convention). 

(2) Conversion of pulp white lead into oil paint ready for the market in 

automatic closed-in machines without dry grinding. 

(3) '‘Low solubility glaze" in pottery manufacture, by which the same 

amount of raw carbonate of lead may be used, but so combined in 
calculated quantity with siliceous material in a “frit" as to be 
practically insoluble in the gastric juice. 

(4) Plastic rubber, that is, rubber in which lead oxide has been incorporated 

in a “ mother batch" to the extent of 90 per cent., thus abolishing 
production of lead dust in later processes (first put into practice by 
Mr. C. A. Klein, Chemist to the Associated Lead Manufacturers Ltd.), 

(5) Disinfection of anthrax-inffected wool by formaldehyde-— the Duckering, 

process — as carried out in the Government Wool Disinfection Station,. 
(Home Office) Liverpool ; and finally, though not quite so successfully,. 

(6) Locally-applied exhaust ventilation by a fan. 

Examples of influences, useful up to a point, but no remedy, which are not 
external, but depend on the will or whim of the worker to UvSe them, are 
respirators, gloves, goggles, washing conveniences and waterproof sand-paper.. 

In the expiring hours of the Rosebery Government, after its defeat, Mr. 
Asquith, the then Home Secretary, placed the Factory and Workshop Act, 
1895, on the statute book, section 25 of which called on every medical 
practitioner attending on or called in to visit a patient whom he believed to be 
suffering from poisoning by lead, phosphorus or arsenic, or from anthrax 
contracted in a factory or workshop, to notify it to the chief inspector of factories 
at the Home Office . A similar duty was imposed on the occupier to report every 
case to the inspector of factories and to the certifying surgeon. A further sub- 
section gave power to the Secretary of State to add other diseases to the list as, 
and when, he thought necessary. In 1901 mercury poisoning was added in 
consequence of incidence in hatters' furriers' workshops and in the manufacture 
of thermometers. More recently, in 1917, toxic jaundice from tetrachlorethane 
and trinitrotoluene (T.N.T.), or any other poisonous substance, was added on 
. account of the mass poisoning from them among aeroplane and munition workers. 
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The reason why a symptom, toxic jaundice, and not poisoning by the substances 
in question, was asked for I will explain later. Still more recently, in 1920, 
epitheliomatous ulceration due to tar, pitch, bitumen, mineral oil or paraffin, 
or any compound, product or residue of any of these substances, and chrome 
ulceration, were added, and finally, on December 31st, 1924, poisoning by 
carbon bisulphide and aniline and chronic benzol poisoning became notifiable. 

Soon after the 1925 Act was passed a medical man was appointed, fortunately, 
as Chief Inspector of Factories in the person of Dr,, now Sir Arthur Whitelegge, 
K.C.B. 1 tremble to think what would have happened had the administration 
of section 25 remained in lay hands. Although 1 was not appointed the first 
medical inspector of factories until June, 1898, I can remember t^e publicity 
given to the prevalence of lead poisoning in the Potteries and White LIpad Works, 
involving in some cases permanent blindness, convulsions and wris1\ drop, and 
to the concealment of cases of phossy jaw'' in the manufactured of lucifer 
matches. Indeed, it is an ill wind that blows nobody any good, and these 
terrible facts blew me into the Factory Department, to follow up the cases. 

The statistics of notifiable diseases were in a state of chaos. I will let you 
into the secret of why the detailed figures commence in 1900 and not, as they 
might be expected to do, in 1896. I discovered that in the Division which 
included the most important white lead works the notification by the 
medical practitioner was treated as one case and the report upon it by the 
Certifying Surgeon as another, so that the number was doubled. I realised 
that unless the closely-scrutinised official fighres were, like Caesar's wife, above 
suspicion, there would be no end to the trouble. Consequently, stringent 
rules were drawn up for keeping them. No case of lead poisoning was included 
more thain once in each year — ^second notifications being probably due to 
relapse or incomplete recovery from the first attack. 

In form there is close similarity between this section dealing with industrial 
diseases and that in the Infectious Diseases (Notification) Act requiring the 
medical practitioner and the householder to notify the medical officer of health 
of every case of scarlet fever, diphtheria, &c. It is common knowledge that 
as regards the householder this enactment has been allowed to become a dead 
letter or, rather, to be held only as a sword of Damocles over his head, in the 
presence of flagrant exposure of himself orchis child when suffering from 
infectious disease, because he is thereby credited with medical knowledge 
which cannot be expected of him. The case of the occupier of a factory is, 
perhaps, not quite on all fours with that of the householder because, employing 
people for his own profit on work in which exposure to poisonous substances 
is incidental, his duty to take precautions is apparent and, should injurious 
•effects show themselves, his share in the responsibility for this must, within 
reason, be brought home to him. A defect in the section to my mind is that 
tiotiflcation by tibe medical practitioner has to be made to a layman. It was 
^ fortunate accident that Sir A. Whitelegge was a medical man. Industrial 
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diseases should be notified to the Senior Medical Inspector of Factories — or 
Chief Medical Inspector of Factories as he is in everything but the name — 
who is in the same plane as his informant and can enter into his mind. Fancy 
the medical practitioner having to notify infectious maladies to the town clerk ! 

Are there any other forms of poisoning or any other industrial diseases 
which should be added to the list ? The object of notification is not primarily 
to obtain statistics in the same way as devolves upon the Registrar General^ 
but to obtain a clue to conditions over which the inspector can exercise control.. 
Publicity, too, from the requirement to report cases is a salutary means of 
effecting, often enough, improvements in working conditions. I cannot say 
what strange new potent agents the chemical industries have in store for us,, 
but at the moment I should say there would be advantage in including in the 
list chronic poisoning from hydrogen sulphide gas and dermatitis due to dust 
and liquids, expensive though the latter would prove to be. 

Notification of industrial disease is more difficult than is notification of 
infectious disease. One difficulty the medical man is faced with is that, with 
the exception of anthrax, the j)oisonings he is expected to notify do not present 
the same unequivocal signs that acute infectious diseases like smallpox or 
scarlet fever do. No absolute definition of what constitutes industrial poisoning 
is possible, and each practitioner in reporting what he '‘believes” is one,, 
must form his own standard in the same way as he forms his own standard 
of what constitutes ptomaine poisoning or fish poisoning. The point is that,, 
owing to the slow onset of these insidious, industrial maladies, the patient 
passes through a stage of absorption which does not amount to poisoning and 
yet in which the stigmata of the particular compound — the blue lines on the 
gums from lead, the tremor from mercury, the cyanosis from aniline — are* 
apparent. The medical practitioner has, therefore, in the first place, to make 
a differential diagno.sis between the symptoms in lead poisoning, let us say,, 
and the commonest everyday ailments — ^headache, anaemia, stomach-ache, 
rheumatism ; and, secondly, he has to make up his mind whether absorption 
is so advanced as to have exploded in acute or chronic poisoning. Common 
sense, however, dictates the desirability of fixing in some way the degree of 
severity of symptoms which should lead to notification, and few medical men 
probably would deny that, generally speaking, any symptoms necessitating 
absence from work and appeal to a doctor for treatment constitute sufficient 
grounds for notification. 

But the mere presence of symptoms requiring medical assistance ma}^ not 
be all that is necessary to settle the question of notification. Take, for instance, 
T.N.T. poisoning. During the war it showed itself in the most protean way, 
first as a dermatitis, to which nearly all those coming into contact with it at 
first succumbed ; secondly, as a gastritis ; thirdly, in effects on the blood 
(formation of methsemaglobin, with consequent reduction of its oxygen- 
carrying power) ; fourthly, in specific destruction of the liyer cells characterised 
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by jaundice and atrophy of the liver — a very grave condition ; and fifthly, in 
the rare form (always fatal) of aplastic anaemia, characterised by destruction 
of the red marrow of the bones with resulting great diminution in the number 
of red and white blood cells. These various symptoms are by no means always 
distinct from one another. With exception of the first, they are all to be 
described as T.N.T. poisoning, and they may merge one into the other — 
•cyanosis may be present with gastritis or toxic jaundice ; jaundice may be 
present with aplastic anaemia — ^they may be interchangeable or concomitant 
manifestations of the same poison. I have mentioned them all separately in 
order to insist that, tor the purposes of statutory notification, all the forms 
are not equally important, although obviously the management of a factory 
ought to be aware of all cases. But when statutory notification has to be 
made, the medical practitioner and the occupier require a definite symptom 
to guide them. Publication of statistics of notification of tetrachlorethane 
poisoning or of T.N.T. poisoning during the war would have been unreliable 
as they would have simply referred to the number of workers coming into 
contact with tetrachlorethane in aeroplane works or T.N.T. workers in muni- 
tion factories, of whom there were thousands and thousands, who sought 
medical treatment for any and every complaint. But figures published monthly 
in the Labour Gazette of toxic jaundice furnished a real indication of serious 
illness calling in each case for inquiry and report on observance of ptecautions 
in the particular process at which the affected person was employed. This 
was the procedure adopted. It reduced e?tpense to the State, relieved the 
medical man and occupier of doubt as to when to notify, and saved endless 
worry and waste of time which would have resulted had a wider requirement 
been imposed. With the termination of the war the situation altered. Return to 
normal use of T.N.T, removed the fear of being snowed under with notifications, 
-even if information was thus received of any one of the symptoms named, 
and so now opportunity for this has been given by the requirement to notify 
aniline poisoning signifying the symptom complex which the Germans 
describe as '' Anilismus and the French as ''Anilisme.'' 

Principal Results Achieved. 

Now, what are the principal results obtained from notification i' Look at 
this Chart of the cases and deaths of the ii notifiable diseases and poisonings 
from the years 1900 to 1928 inclusive. 

The Chart is given to impress the eye by the peaks, the precise number 
of the cases and deaths for each year appearing in Appendix 1 . Each of the 
small squares represents an inch, with sixteen cases in each. Black represents 
the cases, grey {red in the original diagram) the deaths. The four years 1915- 
1918 — the years of the war — ^were coloured green in the original diagram 
and in the chart show grey. 
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You observe how lead poisoning dominates the picture and how negligible, 
comparatively speaking, appears poisoning by mercury, arsenic and, indeed, 
all the others, until you begin to read between the lines. 

With mercury poisoning, for instance, as it occurs from inhalation of the 
fumes given off in the manufacture of clinical thermometers, and from the 
gradual absorption of the metal through the skin of the workman's hands, 
on which tiny droplets can be seen through a magnifying glass, for one case 
notified you will find in the shop f)erhaps twenty showing slight tremor, 
hesitation in speech, a flabby, indented tongue, coated teeth, sligh^tly spongy 
gums and salivation pointing to absorption all the time of infinitesimal quantities 
of mercury. If you come up behind them and surprise the worker by a tap 
on the shoulder he will start as though he mistook you for a policeman — an 
indication of mercurial erythism. Similarly is it with the hatter^' furriers, 
who inhale the floating particles of rabbits' fur which has been “ Carotted,” 
i.e,, brushed with a solution of nitrate of mercury and thus becomes 
the vehicle for conveying the metal. Mercury poisoning, however, affords a 
magnificent example of invention — discovery of methods external to the 
workman removing the danger. The account we read of in Bernardino Ram- 
azzini's book on the Diseases of Tradesmen, published in 1703, of mercurial 
poisoning in the Middle Ages shows it to have claimed far more victims than 
it does to-day. And why ? Because the goldsmiths and silversmiths used 
an amalgam of mercuiy with gold and silver — watergilding— to decorate 
the ornaments they made and, to leave the precious metals behind, the mercury 
was volatilised by heat over a fire with evolution of toxic fumes. Mirrors, 
similarly, were backed with the same amalgam with terrible results to those 
who practised it in Fiirth in Germany. 

The introduction of electro-plating, largely due to Wright and the Elkingtons 
in the 'forties, and the nitrate of silver and ammonia process for the backing 
of mirrors, following on an experiment by J. von Liebig in 1835, have reduced 
mercury poisoning to very small proportions. And mass production of clinical 
thermometers by methods involving next to no handling and exposure to 
fumes will probably rob it still further of its terrors. Because mercurial 
poisoning is a very unpleasant form of poisoning. 

Arsenic poisoning, although apparently so trivial in numbers, is industrially 
as interesting as is the criminal administration of its salts, although for quite 
other reasons. And the symptoms bear little resemblance to one another. 
Arsenical poisoning industrially occurs in two quite distinct forms : (i) from 
inhalation of, or contact with, the dust of salts of arsenic, showing itself in 
skin eruptions, especially where the dust, say, of emerald green or sheep dip 
''flies '' and alights on folds of the skin, or on moist surfaces like the groin ; 
and (2) from inhalation of arseniuretted hydrogen gas, showing itself most 
dramatically in the development of a coppery jaundice and haematuria owing 
to the fact that the gas is the most powerful destroyer of the red blood cells. 
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You can never get rid of the irritation set up by arsenical dust unless you 
can find a means external to the workman, clothe and protect them with 
respirators, etc., however completely you may try. Fortunately travelling belts, 
automatic packing machinery, combined with locally applied exhaust ventila- 
tion, have done the trick, as the reduction in the number of cases shows. 
The little peak in 1917 is due to cases arising from the manufacture of arsenic 
trichloride, which was used as a poison gas. 

Phosphorus poisoning, the horrible redoubtable phossy jaw,” is now' only 
of historical interest, since practically all the civilised countries (commencing 
with Denmark) have bound themselves to observe the terms of the Berne 
Convention of 1906 prohi])iting the use of w^hite phosphorus in the manufacture 
of lucifer matches. 

Here a word will be apposite on the subject of prohibition. Many people — 
generally those who approach the subject on theoretical rather than practical 
grounds, or who have not themselves to handle, say, a dangerous material — 
take the view that prohibition is a confession of failure, like the extraction 
of a tooth, or amputation of a limb, to be adopted only when less severe methods 
will not save the situation as, e.g,, by Kegulations. 1 have heard w'oolbrokers 
say, for instance, W'e must bear with anthrax.” I held this view myself 
once, and especially in the matter of the regulation of the use of phosphorus, 
before I realised the importance and the truth of my dictum that only an 
influence external to the w'orkman brought to bear will remove the danger. 
Because when we thought the manufacture was safeguarded by stringent 
regulations as to locally applied exhaust ventilation, periodical dental examina- 
tion, prohibition of employment after extraction of a tooth, etc., unfortunately 
some unforeseen loophole remained eig., the surreptitious visit to a dentist 
without saying anything about it and immediate return to work with subsequent 
development of necro.sis of the jaw starting in that very tooth socket. And 
when the brilliant discovery of a substitute for white phosphorus in the 
sesquisulphide was made in France, the manufacturers themselves confessed they 
would rather accept prohibition than have to put their heads in the noose 
of almost impossible restrictions. And will it not be the same in regard to 
the prohibition of the use of white lead in the internal painting of buildings ? 

Of all indu.strial maladies, anthrax, ridiculously small in the number of cases 
and deaths, when compared with measles, for example, holds out the greatest 
terror for the workman in those branches of industry in which it is prone to 
occur. (Chart II.) It always makes a frontal attack and is, in this respect, 
a splendid antagonist, so different from lead poisoning and fibroid phthisis 
slinking and slow diseases, taking years to develop and incapacitate. For 
anthrax a fortnight is time enough for either a cure or a kill. And anthrax 
is no respecter of persons ; the very strong and robust succumb as readily as, 
if not more readily than, the weak. I have had many strange experiences with 
anthrax, and if I were superstitious, and had lived in the Middle Ages, I should 
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Chart II. 


have burnt many a candle at the altar of St. Blaise, the patron saint of the 
woolcombers, as shown in a stained ^lass window in Oxford Cathedral, to 
protect me from the demon of anthrax. The; disease is duo to a bacillus which 
attacks hoofed animals — horses, goats, cattle, sheep and pigs — but not fur 
yielding animals, and from the fleece or hides of animals which have died of 
the disease in any part of the world- and in many parts it is far more prevalent 
than in this country — it may be conveyed to man. The blood of an animal 
dead of anthrax teems with bacilli which, as soon as they come into contact 
with the oxygen of the air, become converted into spores indestructible except 
by steam, boiling water or certain chemicals. Dr. J. H. Bell, of Bradford, 
was the first, in 1878, to prove the identity of the disease in animals and man. 
Anthrax is a world-wide question. Only two ways of mastering it are possible. 
One is to prevent animals contracting the disease by use of Pasteur's method 
of vaccination. Could this but be done it would be splendid, because it would 
protect both animals and men, but who imagines that inocculation of the herds 
of sheep and goats in Asia Minor, Persia, India, Thibet, or of the horses in 
Manchuria, or the cattle and buffaloes in Africa and the Straits Settlements 
and China, or the Alpaca sheep in Peru, is practicable ? 

The other way is disinfection of particularly dangerous classes of wool, and 
here magnificent work has been rendered, after some 130 experiments, in the 
working out of an influence external to the workman which not only promises 
but gives success, by G. Elmhirst Duckering, an Inspector of Factories and 
now the Director of the Government Wool Disinfection Station in LiverpooL 
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This station is the outcome of his own inventiveness, and has been built, 
including the machinery, from his own designs. 

The method is simplicity itself, the principle underlying it being first a 
preliminary soaking of the w'ool in warm soap and water (presumably to convert 
the spores into bacilli and so render them more easily destructible) and then, 
when naked and freed from dirt and grease, passing the wool through a warm 
2 J per cent, formaldehyde solution. This process has removed the nightmare 
of anthrax in Bradford which hung over the j)rosperous city for decades. 

Horsehair can be similarly successfully treated. But properly spread 
out (in doing which danger is incurred) exposure to steam, preferably at a 
temperature of 225® F., is also effective. 

A point to note also about the anthrax figures is that the number of cases 
in wool has not diminished in the same proportion as the number of deaths. 
Thus the mortality has steadily fallen from in the quinquennial period 

1899-1904 to 13.6% in that of 1920-1924— more than one-half. This is due 
partly to earlier diagnosis in the first critical days, but mainly to the treatment 
(without excision) by means of Sclavo’s anti-anthrax serum combined with 
physiological rest — a method which Dr. Enrich has successfully practised 
at the Bradford Royal Infirmary, has been carried out also in the heavy 
woollen district of Dewsbury and is generally the approved method now in 
all large hospitals. 

Toxic jaundice , with its sudden rise and equally remarkable fall and attendant 
high case mortality of about 33 \wr cent., is very remarkable. The fall is due 
to the fact that the extraordinary use of T.N.T. ceased after the w^ar. But 
even if it had continued we should have been able to watch it with complacency, 
as its mode of entry into the system had been discovered and means, external 
largely to the worker, found to combat it by mechanical methods of filling 
shells. In 1903 Dr. Prosser White of Wigan and Dr. John Hay of Manchester, 
experimenting on themselves, showed how rapidly dinitrobeiizol passed 
through the skin into tin* blood. In the early stages of the war this marked 
effect of the nitro and amido derivatives of benzene were rather lost sight of, 
in view of the obvious presence of much dust and fume, until the late Dr. 
Benjamin Moore, experimenting on himself with amatol (a compound of 
T.N.T. 20%, and ammonium nitrate showed how^ readily absorption 

through the skin could take place, as I had always maintained. Once this 
fact was recognised, introduction of me'chanical means of filling shells in place 
of hand-filling quickly brought about a rediu tion. 

Of Epiiheliomaious ulceration (skin cancer) and chrome ulceration I will speak 
together, to bring out the striking difference between them. Both w'ere made 
notifiable in 1920, and the figures in both stand rather high. But why in 
the case of chrome is there not a single death and why in that of epitheliomatous 
ulceration is the death rate so high (some 33 per cent.) ? That is because coal 
tar and mineral oil and certain of their derivatives exert a carcinogenic effect 
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on the epithelial cells and chrome does not. No complete influence external 
to the workman can stop chrome ulceration, but watchfulness, and first-aid 
treatment will alleviate and hold it in check. Skin cancer on the other hand 
will be got rid of in the course of years to come by either the elimination in 
the tar and mineral oil of the not-yet-discovcred carcinogenic substances, or 
by their neutralisation or destruction. It has, indeed, already been shown by 
Twort,^ working in Manchester, that the carcinogenic activity of an oil is 
much reduced or completely removed by extraction with sulphuric acid or 
by oxidation and by reduction.'* I believe the incidence (about 9, cases every 
month) of skin cancer among the 33,000 mule spinners in Lancashire of 25 
years of age or over results, as my former colleague Dr. Henry *uias gone a 
long way to prove, from the gradual change-over in the 'sixties and 'seventies 
from animal and vegetable to mineral oils, for the purposes of liibrication. 
A good deal can be read into the Chart III. or perhaps better, with the 
Table of figures on which the Chart is constructed ® : — 



Chart HI. 


Agent. 

Industry. 

1920 

1921 

1922 

1823 

1924 

1925 

1926 

1927 

1928 

Total. 

Pitch 

Patent Fuel 

do 

17 

191 

141 

11 

25» 

27 

20 

20 

! 183® 

and Tar 

Tar Distilling . . 

4 

9 * 

fi 

141 

15* 

23* 

18* 

14* 

23* 

128** 

1 

Gas Works 

41 

4 i 

i 

fil 

1» 

9® 

15* 

14* 

17*» 

72®* 


(Jther . . 

4 i 

. .. 

2 


2 

4* 

6 

; i6« 

10® 

8* 

62® 

Parafiin 

Shale Oil . . . . 

3 

— 

! 

6 

2* 

4 

ri~ 

6 

2* 

30» 

Mineral i 

Mule Spinning 






15* 

79*’ 

78»® 

88“ 

101“ 

101 »® 

462‘“ 

Oil. j 

Other 

— 

— 1 


1 

11* 

15** 

21*» 

1 

8* 

4® 

61*» 


The principal figures relate to cases, the raised figures to deaths. 


* C. C. Twort and J. D. Fulton, Journ, of Path, and Bad,, Vol. XXXII., 1929 . p, 161 . 
•“ Mule Spinners' Cancer: the time necessary for its production by S. A. Henry, 
Journ. of Hyg., Vol. XXVII, August, 19 * 8 . 

•Int. Ccmf. on Cancer, linden, 1928 . Paper by J. C. Bridge and S. A, Henry. 
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The percentage of deaths to cases is low — not 3 per cent, among patent fuel 
workers, higher among the tar distillers, about 9 per cent., still higher among 
the cotton mule spinners, about 33 per cent., and over 47 per cent, 
among the retort house and pitch diggers in gas works. Why are there these 
differences ? The difference in carcinogenic potency in tar, pitch and mineral 
oil, as used in these industries, does not account for it. The reason, in my 
opinion, why the proportion of deaths to cases is so astonishingly high among 
tar distillers and gas workers as compared with patent fuel and shale oil 
workers is simply due to the fact that only a fraction of the cases is being 
reported in the former, whereas we hear of nearly all in the latter. The patent 
fuel and shale oil industries are concentrated in particular areas and so the 
malady has become known to workpeople and the medical profession, and 
this has led to prompter recourse to treatment in the early stage of the disease, 

A word here may be apposite on counsels of perfection and the necessity 
of the employer doing everything. When you cannot bring any influence to 
hear external to the workman to remove the causa causans and can only then 
have recouTvSe to remedial measures, you must not fix your standard too high 
or the result will be either failure altogether, or long delay in getting anything 
done. The salient feature about skin cancer is that not 5 per cent, begin to 
show the malady under 30 years of age. The average age among mule 
spinners who contract the disease is about 52 years. A further point, and this 
is a still more important point to be borne in mind in considering remedial 
measures, is that less than 3 per c'tjnt. manifest the disease in dangerous form 
under 20 years duration of employment, while the average duration is 
approximately 40 years. Periodic examination, therefore, should be limited 
to mule spinners aged 40 or over and with a duration of employment of 30 
years. You will miss a few cases, but the great point is that you will have 
brought the number to be examined within reasonable limits, you will save 
expense and prevent evasion of the examination by men who will know that 
examination for them is a waste of time. 

In compensation for deaths alone the cotton industry must anticipate 
paying £10,000 a year until they realise that by timely periodic examinations 
twice yearly (which would be enough for all practical purposes) this sum 
could be considerably reduced and life be spared. 

A voluntary examination would be no use in this industry, where there are 
large numbers to be examined. Even when reduced to the lowest practicable 
number evasion would be easy, especially from a desire to conceal a condition 
situated, as it so often is. on the scrotum, with the result that the condition 
would become inoperable before knowledge of it would be gained. A voluntary 
examination was tried in South Wales among patent fuel workers over 40 
years of age who had worked for more than 10 years. If failed badly in 
securing attendance, but it may have done good in enabling the workers to 
jenow that treatment was available. And treatment of skin cancer never was 
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so hopeful as it is to-day with radium showing itself as likely to be the remedy 
par excellence for the condition, A large gas works in London even now 
sends all its cases of pitch warts (to the number of over 20 every year) to the 
Radium Institute. The cases are cured by one treatment, and absence from 
work is limited to a day. There have been no recurrences. I hope the mule 
spinners, and all coming regularly into contact with tar and pitch, will demand 
their fair share of the radium which will be distributed to the various hospitals 
throughout the country before long. 

The noticeable increase in the number of cases of chrome ulceration is 
due to the new process of electrolytic deposition of chrome Ion metal — 
chromium plating. Here the hydrogen bubbles, bursting at th^ surface of 
the bath, allow a very finiiy divided s})ray of chromic acid to Escape into 
the air which is only })artially controllable by locally applied t‘xhausl 
ventilation. ' 

Aniline poisoning, as has been said, is intended to cover poiscjning from 
any nitro and amido derivative which penetrates the skin directly by dissolving 
out the natural grease and combining with the haemoglobin to form methae- 
moglobin. The cases notified are but samples of several others in which the 
ashen grey colouration of the lips and tips of the ears is present without the 
worker being aware that anything is peculiar about his complexion. A drop 
of his blood, however, when the lobe of his ear is pricked with a needle is 
chocolate coloured. Truly the blood can stand a great deal ! Hot summer 
days prove too much for it, and I have known factories manufacturing these 
compounds idle because all the men were ill. If work has to be done at all 
in the summer it must be done before the sun is up or after it is down. 

Carbon bisulphide only became notifiable in 1920. Jt is an interesting 
instance of a poison the toxicity of which was notorious forty years, and 
then was satisfactorily dealt with by regulations. 

In the early days of vulcanisation of rubber by the Parkes " or cold 
cure ” process — dipping the articles into a solution of sulphur chloride dissolved 
in carbon bisulphide — all those so engaged suffered from its harmful effects ; 
and very serious they were — headache, paralysis, especially of the leg muscles, 
mental hebetude, impotence, acute mania, and not infrequently amblyopia. 
Laudenheimer in 1899* published the histories of fifty cases of mania in rubber 
workers. Of the first three cases described in Great Britain by A. Bruce^ 
two suffered from amblyopia. Nettleship* described a similar casein 1885. So 
prominent, indeed, did this symptom become that the Ophthalmological 

* Die Schwefelkohlenstoffvergiflungen dev Gunimt -Arbeiter untev besonderer BerUcksichtigung 
dev psychischen und nervbsen Storungen und dev Gewerhehygiene. Leipzig, 1899. 

2 “ Chronic Poisoning by Carbon Bisulphide,’ ' Trans, Med.-Chir. Soc. Edin., 1883-84, 
PP- M5-I53- 

* '* A Case of Amblyopia with Partial Optic Atrophy and Cieneral Nervous Depression 
and Emaciation caused by the Vapour of Carbon Bisulphide : Partial Recovery,” 7 'rans, 
Ophthal Soc, United Kingdom, 1885. 
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Society appointed a committee to investigate the action of the vapour of 
carbon bisulphide and sulphur chloride on the sight and health. This com- 
mittee tabulated twenty-four cases, in five of which there was little or no 
improvement even after giving up the work. Many other references could be 
given. A story was current in Salford about 1899 of a maniacal rubber worker 
rushing about the factory brandishing a carving knife. Imagine the effect of 
this on two hundred factory girls ! The ('ommittee on certain Miscellaiyous 
Dangerous Trades ’ whicli reported in 1896 recommended special rules, the 
principal of which were : (i) downward exhau.st ventilation, the vapour 
being more than twice as heavy as air ; (2) enclosed machines for waterproofing 
cloth ; (3) no spells of work to last more than two and a half hours 
without a break of one and a half hours ; (4) monthly medical examination 
of the workers by the certifying suigef>ri. So successful were the special 
rules drawn up on these lines that little more was heard of CSg until 
new uses wen* found for it, and especially in the artificial silk industry 
by the viscose j)rocess. Stress has been laid on the severity of the 
symi)toms in the absence of scrupulous attentiem to detail in precautionary 
measures. It is disquieting to hear of a case of amblyopia contracted in an 
artificial silk factory, and to read, in a recent report of the Chief Inspector of 
Factories, of a severe case involving “ headache, vomiting, delirium, loss of 
muscular power, and almost complete loss of sensation." The trouble occurs 
in what is called the churn " room, where the alkali-cellulose is treated with 
carbon bisulphide in a liermeticatly-sealed mixer or churn. After the process 
is stopped at the desired point a negative pressure is maintained in order to 
remove the vajxmr. The workman, however, is then compelled to put his head 
inside the churn to renio\’e the orange-coloured sticky mass, bew workers 
in the churn room are free from the slighter symptoms, attributable to carbon 
bisulphide ; nor is this surprising, seeing that 0.3 part per 10,000 of air will 
produce them. Efforts should be made to find a substitute for carbon bisul- 
phide. This, however, is not the only risk run in the ^irtificial silk industry. 
Extreme discomfort is caused by the sharp pain, photophobia, and conjunc- 
tivitis set up by traces of sulphuretted hydrogen gas generated at the spinning 
troughs. The gas may not be present in a proportion greater than i part in 
10,000 of air, but such small amounts are just those t(j cause the distressing 
symptoms mentioned. I recall that in the change over from the manufacture 
of yellow phosphorus to the scsquisulphide a manager of a works confessed 
that his life was made miserable to him by incessant conjunctivitis until he 
had placed every bin for the storage of the stuff under a negative pressure. 
Another manager of a chemical works in those days was visiting weekly 
(without improvement) an ophthalmic surgeon for chronic conjunctivitis 
limited to one eye. This eye it was that he applied periodically to the peep-hole 
of a vat, otherwise closed in, in which H,S gas was given off. The artificial 

. »C. 8149. 
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silk industry starts with a tremendous advantage in the experience already 
gained as to the effects of the toxic agents used or evolved. The day in, day 
out exposure to them by the workpeople should never be forgotten. 

Of chronic benzol poisoning only one solitary case has been notified. The 
statutory requirement, however, was asked for because of deaths among 
men engaged in the waterproofing of fabric with rubber dissolved, not in 
napljtha, the usual solvent, but in benzol, because naphtha was required for 
other purposes during the war. And they had died after having inhaled the 
very diluted vapour given off after about three months' exposure with a 
remarkable train of symptoms due to the destruction principally of the white 
blood cells, and, to some extent also, of the red. Now that attenti6n has been 
called to the risk there will be trouble if benzol continues to be used| instead of 
less harmful substances, such as toluol and xylol, as a solvent or tjiinner for 
cellulose sprays in motor car and other painting. All good celluipse spray 
manufacturers should on principle reject benzol as an in^edient. 

NOTES ON BOOKS. 


The Arts and Crafts Year Book and Directory, 1929. London : Hutchinson. 

I2S, 6d. 

Union is strength : one feels that even a book which brings together the names 
and descriptions of artists, crciftsinen and their works is an accession of useful 
force. Creative people are difficult to organise, but the difficulty must be overcome ; 
they themselves are not averse from an improvement in their lot. 

In their long struggle against a complacent philistinism the arts and crafts 
in England have gained more ground than may be commonly recognised. Their 
ever firmer alliance with industry is having important consequences. Goodness 
knoivs how much industry needed their saving inspiration — needed and needs, 
one should say. And artists generally are still in want of some of tliat prestige 
which enables factory hands to claim a minimum of security as essential for 
adequate production. No-one to-day believes that starvation and overwork are 
the right conditions for industrial workers ; it is even beginning to be felt that 
they may be the wrong conditions for artists and craftsmen. The sooner these 
are recognised as having their niche in industry the more quickly will they l3e 
enjoying three meals a day. 

To the all-important, strategic, central position of the Royal Society of Arts 
the editors devote nearly eighty pages of their book. 

How the British Institute of Industrial Art is succeeding in its purpose of 
“ raising the standard of design and craftsmanship " was illustrated at the recent 
British Industries Fair at the White City, where the section organised by tjie 
B.I.I.A. stood out so remarkably from the rest of the Exhibition. 

Like the B.I.I.A., the Rural Industries Bureau has come into being since the 
war, and has already proved its worth. 

The Arts and Crafts Exhibition Society, founded in 1S88, held its last show 
at Burlington House last autumn. Many of the exhibits were remarkably fine. 

About these and other organisations Messrs. Hutchinson's handbook gives 
much pertinent information. It should find its way on to the shelves of all who 
have the real interests of British art and industry at heart* 



JOURNAL OF THE 
ROYAL SOCIETY OF ARTS 

No. 4007. VOL. LXXVll. 

FRIDAY, SEPTEMBER 6th. 1929. 

Alt communications for the Society should be addressed to the Secretary , John Street, 

Adelphi, W.C (2.) 

PROCEEDINGS OF THE SOCIETY. 

SHAW LECTURKS 

THIRTY YEARS' EXPERlIiNCE OF INDUSTRIAL MALADIES. 
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late H.M. Senior Medical Inspector of E'aclories. 

11 . 

Lead Poisoning. 

[Delivered Fehrnary, 1929.) 

I have left lead ))oisoning to the last as being the most important form of 
industrial poisoning and the one about which tliere is most to say. The 
essential points to rememlier about it are : (i) tliat industrially the compounds 
alone are pwiisonous, the handling of metallic lead and its alloys being harmless 
in the absence of dust ; (2) that two milligrams, i.e., i/^and of a grain, absorbed 
daily, will in time undermine the constitution and set up chronic lead poisoning 
with changes in the kidneys and arteries which will shorten life ; (3) that it 
is— again I am referring to indirstrial lead poisoning in this country— entirely 
due to inhalation of leady dust or fume and not at all to handling ; (4) that 
ab.sorption takes place far more, generally through the lungs than through the 
alimentary canal; and (5) that in its prevention we have had the most 
brilliant .succe.sses from the apiilication of the principle on which I have laid 
so much stress, namely, an influence brought to bear e.\temal to the workman 
over which he can exercise no control, as is patent from the marvellous drop 
generally, and in white lead works, china and earthenware work and paint 
and colour works particularly. In contrast, failure and disappointment have 
resulted where that principle has not been successfully or completely applied, 
as in lead smelting works, electrical accumulator factories, and in the tragedy 
of the house-painting industry. 
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All this and much more is demonstrated in Chart IV, which splits up th^ 
great block of lead-poisoning cases shown in Chart I into their main constituent 
industries on the same scale and over the same number of years. What has 
brought about the fall in white lead works ? The Home Office Regulations 
(for which I was responsible, I remember, in 1899) are stringent enough as 
to fan ventilation, stoving, weekly medical examination, and welfare provi- 
sion. But far more potent than these was the praiseworthy discovery within 
the trade of the much greater affinity of carbonate of lead for oil than for 
water. And the great drop is mainly due to the invention of a machine allowuig 
pulp white lead, i.e., a thick suspension of the carbonate in water, to come 
in at one end to be intimately mixed with oil and to emerge at the other as 
paint ready for the market. 

In pottery manufacture removal of dust by locally-applied exhaust ventila- 
tion has accomplished much in the direction of diminution in the poisoning, 
but the coup de grace was delivered by the discovery in the Government 
Laboratory by its Principal, Sir Edward Thorpe, that, in contrast to raw 
lead (red lead, white lead) which up to 1890 had been used almost universally 
for the glaze and is soluble in dilute acids, if the raw lead is mixed with siliceous 
material this solubility can be greatly reduced. Moreover, the insolubility of 
the lead depends not upon any one oxide or group of oxides, but on the main- 
tenance of a certain proportion between the whole of the basic oxides on the 
one hand and the whole of the acidic oxides on the other. It comes to this, then, 
that you can use as much lead as you did before when using the dangerous 
raw lead, but if you mix it in certain definite calculated proportions with 
silica and frit it, it will be comparative^ harmless. This is called “ low 
solubility glaze. 

In the manufacture of paints and colours, by which is meant the grinding 
up of colours into a fine poweder under edge runners, with necessarily the 
production of much dust, the improvement has been mainly due to locally 
applied exhaust ventilation. Lead smelting, and the manufacture of 
accumulators, show practically no improvement, and like an honest surgeon, I 
wish to describe the failures as well as the successes, as from the failures, 
perhaps, most is to be learnt. Evidently in these industries no method of cutting 
out the personal clement has been made universally applicable. This is true, and 
the enormous amount of handling and consequent exposure to slight amounts 
of dust of the lead compounds used are greater almost than can be dealt with by 
methods of dust removal and welfare unaided. I have introduced the word 

almost into the above sentence because of the meticulous care and attention 
required (hardly to be expected of human nature in general) of one kind or 
another, i.e., where the employer does everythingho can rid himself of the risk. 

The actual figures for all the industries (and of others not included) are given in tlm 
appendix. The scale is the same as in Chart I. Note that white lead is hoisted up all 
through a small square too high and that the figures for pottery go back to 1899. 
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But at what a cost compared to the method of substitution or automatic 
methods ! The accumulator industry is that in which, with the exception of house- 
painting, at the present time, more cases of poisoning are occurring than in 
any other. In, perhaps, the largest factory, where everything nearly had been 
done which human ingenuity could suggest, even to use for a part of the output 
of pasting machinery, among about 1,000 persons coming into contact with lead 
compounds 11 cases of lead poisoning occurred in 1926 and 18 in 1927. What 
more could be done, except to engage a whole-time works surgeon to study the 
menand the work,to makeuseof every means at the disposal of science in deter- 
mining the lead contact of the air in the workrooms, in determining also the 
day-to-day changes brought about by lead in the red blood cells, land so to 
find out where the danger was greatest ? I leave it to you to say whether it 
was cause and effect, but tins firm had no case in 1928, and none'^has been 
reported up to the present (July, 1929). Now that factory I visit^^d thirty 
years ago on complaint by the District Inspector as to the bad conditions, 
and it is the only factory in which the escape of dust has been so great as to 
give me the sweet taste of a salt of lead in my mouth all the time 1 was there. 

The manufacture of electrical accumulators is, I have noticed, more suscep- 
tible to anything creating bad conditions than any other. I mean, if 
manufacture is commenced before the fans, etc., are installed, a crop of 
cases will occur. If a disturbance in the industry occurs, as it did With the 
demand for batteries for wireless and for motor cars in 1922-24, there will 
be a peak. If a machine for the pasting of, accumulator plates were made 
universally applicable, it would halve the number of cases in the industry at 
once. 

The disappearance of lead poisoning in file-cutting, again, is due to the 
disappearance of the hand-file cutter, the work being done by machinery, 
largely now on a spelter bed instead of the lead bed which caused all the 
trouble. 

Now while that marvellous drop was going on between 1900 and 1910 in 
the manipulation of white lead, the number of cases from its use in coach 
and ship-painting, and in house-painting, was going up noticeably. That 
arose from the fact that it was impossible to control by a fan, or by any 
means independent of the workman, the dust g^ierated in rubbing down the 
painted surface with sandpaper. The fall in incidence of poisoning in coach 
painting since the war is due to the absence of white lead in the paint, largely 
owing to the enormous development of spray painting of motor cars, etc. 
The manufacturers are too sensible, and are too frightened, to think of using 
lead compounds as an ingredient of cellulose sprays. In house painting, where 
the rise again after the war is noticeable, the failure of the cases to go on 
rising to the level they reached before the war is due, in my opinion, to various 
causes, chief of which are : (i) continued discontinuance of the use of white 
lead in the internal painting of buildings owing to other paints — ^those On a 
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zinc base and titanium oxide giving a much prettier effect ; (2) the fact that 
the painters who have taken on the work since the war have not accumulated 
enough lead yet for it to explode as lead poisoning. I do not think it has 
anything to do with that Act passed in 1927 called the Lead Paints 
(Protection against Poisoning) Act, which did precisely the opposite of what 
had been approved in Geneva in 1921 by ninety delegates, representing 
employers, workpeople and governments from thirty-three countries, none 
voting against and only one abstaining. Ratification, I hope, will now be 
made as in the case of the Eight Hours' Day. Why should the house- painters 
continue to run the risk of poisoning ? Wliere highly-poisonous ingredients 
are used in industry, a laissez faire policy, is not enough. To ask the house- 
painter who uses white lead to do no dry rubbing down is to ask him (i) to 
lose money, as it takes longer and is more trouble to use wet sandpaper ; (2) 
he must have a pail ; (3) he must have water in it ; (4) he must have 
sponges ; (5) he must keep his hands wet and so undergo discomfort and 
run the risk of eczema ; and (6) he must have the will to do all these things. 
Recently, when staying in France, I experienced unfeigned satisfaction that, at 
any rate, house-painting had been made safe for the worker there. I was struck, 
too, by the much more beautiful effects and brighter colours they aimed at 
and secured in the painting of their buildings with none of the dirty, drab 
colour, characteristic of white lead after a short exposure to the atmosphere. 

Sir Thomas Oliver could not now say, as he did in his Shaw Lecture in 
1907, that the French Legislature, despite the agitation in favour of it, 
always failed to give effect to prohibition. 

. I have often said that wrong conclusions are sure to be made from statistics 
of lead poisoning unless you know all about them, hor instance, anyone with 
knowledge could tell at a glance at them that between 1914 and 1919 a cata- 
clysm had occurred to upset them in the way they were upset. And, indeed, 
you can read the history of the war from the figures. Why should there have 
been an enormous drop in all the lead industries, except lead smelting and 
electrical accumulator manufacture ? Because not less lead was smelted, but 
only that its use was diverted to the making of shrapnel and bullets, and 
accumulators were in increased demand for motor cars, submarines and 
wireless. Further, why is the proportion of deaths to cases relatively so much 
higher in the pottery industry and house painting than in the others } Is 
it that they are so much more dangerous ? No ; it is because, once tal:en up, 
work in those two industries continues longer than in the others, and the workers 
become the victims of chronic lead jx)isoning, so that under the beneficial 
provisions of the Workmen's ( ompeiisation Act, which came into force in 
1906, the relatives of a deceased lead worker can justly receive compensation 
when any sequela of saturnism, such as Bright s disease or cerebral apoplexy, 
appears on the death certificate. 

Furtlier, do the figures help to solve the vexed question, so frequently asked, 
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Are women more susceptible to lead poisoning tlian men ? Returns of occupiers 
do not lend themselves readily to a solution of this problem, as no census is 
given of the number of persons exposed to risk in the different processes. 
This, however, was done voluntarily over a number of years in the china and 
earthenware industry, and enabled an attack rate per thousand employed to 
be made out. Regularly, in the different branches where men and women 
were employed, the figures .showed females to be attacked about twice as 
frequently as the males. There are many pitfalls, however, as, for example, 
the possible greater danger in processes in which women predominate pr the 
average shorter duration of their employment. Most cases of lead colicloccur 
within the first two years of employment. Still, I consider women to bemiore 
susceptible to effects of lead poisoning than men. The proportion of wpmen 
notified as suffering from lead poisoning in whom headache is a symptoin is 
more than twice that among the men, and the brain symptoms (encephalo- 
pathy, the severest form which lead poisoning can assume) is also greater. 
On the other hand, paralysis (wrist drop) is more frequent in men, but that is 
only evidence that their duration of employment is much the longer, as wrist 
drop is always a late symptom. There is, at all events, no doubt as to the 
baleful influence of lead compounds on the uterine functions. Disorders of 
menstruation are common, the tendency to miscarriage in some lead workers 
is so pronounced that only after ceasing work in lead can full term be reached. 
When diachylon is taken as an abortifacient the patient usually swims for her 
life. I mention these facts because a section of well-intentioned persons is 
bent on an endeavour to remove every restriction on women’s work. 1 per- 
sonally hold the view that the only restriction which should constitute a 
bar is employment directly interfering with the function of maternity, 
and employment in lead is the only one I know. I would prefer to leave it to 
women to say how far moral dangers should lead to restrictions. Bearing 
this in mind, a Recommendation of the General Conference of the International 
Labour Organisation, held at Washington in 1919, urged that “ In view of the 
dangers involved to the function of maternity, and to the physical develop- 
ment of women, and young persons under the age of 18 years, they should be 
excluded from employment in the following processes : — 

(a) In furnace work in the reduction of zinc or lead ores. 

(b) In the manipulation, treatment, or reduction of ashes containing lead, 

and in the desilverising of lead. 

(c) In melting lead or old zinc on a large scale. 

(d) In the manufacture of solder or alloys containing more than 10 per 

cent, of lead. 

(e) In the manufacture of litharge, massicot, red lead, white lead, orange 

lead, or sulphate, chromate or silicate (frit) of lead. 

(f) In mixing and pasting in the manufacture or repair of electric 

accumulators/' 
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It was further recommended That the employment of women and young 
persons under the age of 18 years in processes involving the use of lead corn- 
pounds be permitted only subject to the following conditions : — 

{a) Locally applied exhaust ventilation, so as to remove dust and fumes 
at the point of origin. 

‘ (b) Cleanliness of tools and workrooms. 

(r) Notification to Government authorities of all cases of lead poisoning, 
and compensation therefor. 

{d) Periodic medical examination of the persons employed in such 
processes. 

(^) Provision of sufficient and suitable cloakroom, washing, and mess 
room accommodation, and of special protective clothing, 

(/) Prohibition of bringing food or drink into workrooms.** 

These points have been embodied in the ‘‘Women and Young Persons 
(Employment in Lead Processes) Act, 1920.** 

Then a closely allied question is. Does lead poisoning in the father affect 
his offspring to the same extent as does lead poisoning in the mother ? In 
my view it is all a matter of degree of the poisoning. Under the conditions of 
its general use in this country now, with the possible exception of house- 
painters (among whom cases are twice as severe as factory cases and the 
amount of chronic poisoning four times as great), there is little evidence that 
a male lead woi'ker is less likely to beget children, or that his children are more 
likely to be unhealthy than those of men working in any other industrial 
process. In the absence of any precautions whatever, the effect on the offspring, 
even in the case of male lead workers, may well be evident, as was shown 
years ago in the manufacture of pottery as a home industry in Hungary by 
Chyzer, and again in some other instances cited by Dr. Alice Hamilton in her 
book, Indtisirial Poisons in the United States, Account has to be taken of so 
many variables in trying to decide this question as to make a definite conclusion 
upon it very difficult. 

Close analysis made by me of the reports by certifying surgeons on 10,923 
cases of lead poisoning notified and reported on during the past thirty years 
has brought out certain essential facts. Thus, comparison can be made of the 
cases reported in four five-yearly periods in respect of (i) increase or decrease 
in the number recorded ; (2) sev^erity of attack ; (3) number of attack, that is, 
whether it was the first, second, third or chronic ; (4) main symptoms. It 
brings out also the progress shown in prevention. 

Taking the figures as a whole — ^they are printed in full in Appendix II and 
some points are shown diagrammatically in Chart V — ^the most noticeable 
features are reduction in severity and in the number of chronic cases, and 
consequential increase in the moderate and slight attacks. 

The total number of symptoms greatly exceeds the number of cases, but 
this does not affect the correctness of the? estimate of each one as a proportion 
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on the total number reported. Nearly always a combination of symptoms — 
colic, anaemia, headache, etc. — is described as present. 

Reduction in the severe cerebral symptoms is very important, as their 
occurrence must be regarded as due to inhalation of lead dust, or fume, in 
excessive amount, and indicates failure, therefore, at some point or other in 
precautionary measures. Happily these cases of enceptholopathy have 
diminished more than any others, as the chart shows. It was the cases of 
convulsions and blindness in quite young girls, thirty years ago, which agitated 
so much the public mind. 

Discussion has recently been raised over the question — ^Is there a weakening 
of the muscles from chronic lead absorption which can serve as a diagnostic 
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sign ? I believe there is. In this connection it is important to distinguish 

weakness from “ palsy/* which is a synonym for paralysis. The palsy 
commonly called “ wrist drop,** or paralysis of the extensors of the forearm, 
among house-painters, and other forms of paralysis such as that affecting the 
small muscles of the hand, where tight gripping of a tool or article has to be 
practised for hours, day in, day out, as in hand-file cutting and metal capsule 
polishing, are fairly frequent. But you do not find them, although the same 
gripping may be necessary in other . industries, when no lead is present. 
So it is not the result of fatigue. The view of the opponents of the idea of 
“ weakness ’* as a diagnostic sign is that if there is any weakness of the muscles 
in lead workers it has nothing to do with lead per se, but is a consequence 
of the general weakness of the whole organism and of the whole muscular 
system. Instruments for testing the muscular power, according as they are 
manipulated by those who support the contention that ‘‘ weakness ** is a 
symptom, are usually positive, and by those who deny it, negative. 

As bearing on the question whether lead poisoning, apart from paralysis 
complete or partial, especially of the extensor muscles of the forearm and of 
the right forearm in preference to the left, also weakened them, I 
analysed 6,499 reports on notified cases by Certifying Surgeons on this 
point between the 3^ears 1910 and 1927. The Surgeons, on the forms they 
had to fill in, were asked to distinguish between “ paralysis ** and “ weakness." 
The request was made because there was difficulty in deciding whether such 
terms as “ weakness of arms,’* ".muscular weakness," and " loss of power in 
the arms," should be interpreted as incipient paralysis or not. 

In the 6,499 cases were 680 cases (6.2 per cent.) of paralysis and 603 cases 
(5.5 per cent.) of weakness. They were distributed as follows : — 


Muscles Affected. 

Paralysis. 

Weakness. 
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The point which interests most is the relative degree to which the extensor 
muscles of the right and left forearm are affected. Not only in regard to 
paralysis, both complete and partial, is the right foreann shown to be con- 
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siderably more affected than the left, but it is so also in regard to “ weakness.” 
This suggests strongly that there is something more than mere general debility 
induced by lead which brings this about, and that this something is the action 
of lead itself, probably on the muscular tissue. 

This relationship is shown diagrammatically in the following chart. It also 
shows what a remarkable feature wrist drop, from the selective toxic action of 
lead on the musculo-spiral nerve, is. 
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Chart YII. 

Indeed, I regard the testing of the strength of grasp and of the strength of the 
fingers and wrists as the most useful single test there is for detecting chronic 
lead absorption rapidly, as so often has to be done on factory premises, among 
a large group of workmen. 

In the many doubtful cases of lead poisoning which present themselves, 
especially of early lead poisoning, a diagnosis must be made from the whole 
picture and not by a mere adherence to the presence or absence of one or 
another symptom. The German toxicologists consider the cardinal signs to 
be blue line, typical facies (cachexia), punctate basophilia in the red blood 
cells, and the finding of ha0matoporph5nin in the urine. To do this properly, 
however, requires more complete education of the general medical practitioner 
in the diagnosis of industrial diseases than he now receives. 

LTnfortunately, lead poisoning seems to be able to raise its hydra head in 
all manner of baffling ways. When we imagine we have conquered it, a new 
form appears which defies our ability to find the needful influence external 
to the workman to prevent ill effects. Thus you see from Chart I how cases 


or/ 


/SAP msoNtm 



FAKALYm BLACK 
NEAKNESS 


ARHsmiEa^ 


IJTGS 



Sept. 6, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 1033 


in shipbreaking began to appear in 1910, and by 1915, in this quite small 
occupation, more than a hundred cases were notified. This is due to volatili- 
sation of lead from the paint and red lead backing on the armour-plating by 
the great heat of an oxy-acetylene blow-pipe flame used for cutting purposes. 
Experiments carried out under the direction of the Principal Chemist of the 
Government Laboratory showed that the amount of lead present in 10 cubic 
metres of air at the breathing level was 49 milligrams, that is, 25 times as 
great as the daily dose (2 milligrams), which I regard as the minimum which 
may cause chronic plumbism if inhaled daily. The wearing of a breathing 
apparatus, i.e., a face-piece with long tubing attached by means of which a 
person using it breathes ordinary air drawn in through the free end placed 
several feet distant, is the only complete protection. And what is one to think 
or say about the great ethyl petrol stunt ? That came over from the United 
States in more senses than one, and to explode it the time and attention of 
eleven experts was taken up from April 2nd to July i6th, 1928, in coming to 
the unanimous conclusion that there were no reasons for prohibiting the 
use of ethyl petrol.*' Not a single case of lead poisoning from the use of this 
substance had or has been reported in this country, but pressure of some sort 
or other led the House of Lords to move for the appointment of a Committee 
of Investigation, the same House having shut their eyes to the fact that more 
cases of lead poisoning were occurring in the house-painting industry than in 
any other industry. 

Lead poisoning can only be prevented ; it cannot be cured. Symptoms, 
though, can be treated and relieved. While saying this I am not unmindful 
of the undoubted progress that has been made recently in our knowledge of 
how lead acts when absorbed into the system by Drs. Aub, Fairhall, Minot 
and Reznikoff, working in the Harvard School of Public Health.* Their view 
is — and they adduce much in support of it* -that lead is probably transported 
in the blood stream in the form of colloidal lead phosphate, and deposited in 
the bone tissue as tertiary lead phosphate. This is sensitive to changes in 
acidity and accounts for the fact that the bulk of the deposited lead is in the 
bone tissue. They suggest a new line of treatment (for which their book 
must be consulted) based on the view ** that when symptoms of lead intoxica- 
tion are evident (toxic episodes) it is wise to immobilise lead by impeding its 
liberation from the bones,** and this can best be done by a diet containing 
much calcium in the form of milk and calcium lactate. Attempt at deleading ** 
should not be begun until acute symptoms have entirely subsided. To do 
this either acid should be administered with a diet containing very little 
calcium, or alkalies should be given alone. 

Their experiments prove that lead enters the organism most rapidly by 
the respiratory tract. Hence the exposure to be most guarded against is 
inhalation of lead or its compounds in the finely-divided state. 

* Lead Poisoning. Williams Wilkins Co., Baltimore, 1926, 
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House Plumbers 
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LEAD POISONING* 


Year. 

Phos- 

phorus 

Poisoning. 

Mer- 

curial 

Poisoning. 

Arsenica] 

Poisoning. 

Toxic 

Jaundice. 

Anilin 

Poisoning. 

CS2 

Poisoning. 

Chronic 

Benzene 

Poisoning. 

IIKK) 

3 

9 

22 a 


_ 



liM)l 

4 

18 

121 

- 





1902 

1» 

8 

5 







190a 

— 

8 

5 






1904 

11 

3 

5 

. _ 





1905 

3‘ 

8 

1 







1906 

— 

4 

5 







MK)7 

11 

7 

92 

— 





1908 

1 

10 

23* 





T 


1»09 

3 

9 

4 





1 

- 4 - 


1910 

— 

W 

7 




It 


1911 

— 

12 

KP 

• 



It 


1912 

— 

17 

6 





-\ 


1913 

— 

14 

6 





— \ 



1914 

— 

10 

21 

— - 




1915 

3 

() 

3 






1916 

2 

17 

— 

2065’ 





1917 

3 

19 

305 

m)** 






1918 

3 

9 

31 

341 « 






1919 

1 

7 

4 

35 





1920 

— 

5 

3 

62 



. „ 



1921 

— 



1 

11 





1922 



(i 



3 






1923 

— 

4 



72 

. ■ 


--- 

1924 

— 

5 

61 

3 







1925 

— 

5 

6 

21 

311 

3 



1926 

— 

41 

55 

2 

331 

i ^ 

1 

1927 

— 

32 

31 

3 

381 



1928 

— 

4 1 

2* 

6 

41 

1 



EPITH K LI OM ATOUS UU 'ERATION . 


Year. 

Pitch. 

Tar. 

Paraffin. 

Oil. 

Total. 

1920 

32 

101 

3 



451 

1921 

242 

8 

— 

— 

322 

1922 

231 

41 

51 

— 

322 

1923 

252 

111 

6 

161 

58* 

1924 

231 

8^ 1 

21 

901 

123” 

1925 

35 * 

285 

4 

93< 

16055 

1926 

49 

271 * 

2 

109» 

187*» 

1927 

341 

24« 

6 

lUP 

174« 

1928 

32 

3612 

21 

1052 

ITS®* 



CHROME IJUIERATION. 




Bichromates 

Dyeing 

Chrome 


! 

Year. 

Manfc. 

& Finishing. 

Tanning. 

Other. 

Total. 

1920 

77 

43 

4 

2 

126 

1921 

13 

14 

2 

— 

29 

1922 

10 

26 

1 

5 

42 

1923 

7 

35 

3 

13 

58 

1924 

11 

18 

6 

10 

45 

1925 

5 

32 

8 

9 

54 

1926 

2 

33 

2 

18 

66 

1927 

12 

25 

7 

21 

65 

1928 

3 

28 

4 

35 

7.0.. 


* The raised figures refer to deaths. 
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ANTHUAX. 


Voar. 

Wool. 

Horsehair. 

\ m \ 

m 

12» 

1901 

S’* 

91 

1902 

]:5‘’i 

]<»* 

190:5 

20" 

71 

1904 

102 

12'* 

1905 

.•551 » 

7’ 

1900 

:5o» 

10^ 

1907 

24:> 

17’ 

hm 

J92 

10 

i(M)9 

29=‘ 

82 

1910 

2H-'‘ 

O’ 

1911 

:55i'‘ 

81 

1912 

:5i'’ 

7 

191:5 

4:5- 

5’ 

1914 

29* 

5 

1915 

202 

-t 

1910 

80^2 

0» 

1917 

05^1 

1 

1918 

49« 

42 

1919 

;5i'* 

:5‘ 

1920 

25" 

.5’ 

1921 

112 

41 

1922 

192 

9’ 

192:5 

w 

O’* 

1924 

19* 

i 

1925 

25’ 

:52 

1920 

15^^ 

81 

1927 

18’ 

:5i 

1928 

. U’’ 

4» 


Hides and 
Skins. 

Other 

Industries. 

Total. 

91 

0’ 

37’ 

20’’ 

3 

40” 

ll'* 

4 

:58» 

121 


48>* 

18» 

4’ 

50’” 

I7» 

1' 

00’» 

19" 

10“ 

09a” 

12® 

52 

58" 

1:51 

5^ 

47’ 

I8« 

1’ 

50’a 

14» 

:5a 

51 » 

20 

1 

04” 

8 

1 

47« 

lO” 

:5 

70« 

15’ 

0’ 

557 

18*’ 

:5» 

49” 

18» 

2 

100’» 

29^ 

4’ 

99” 

14’ 

1 

08’ 

101 

42 

57” 

17=* 

1 

48” 

8’ 

2’ 

25 ft 

10’ 

I 

45” 

22’ 

1’ 

40” 

108 

4 

4:5* 

10» 

1 

45” 

12 

:5 

38” 

9 

1 

31* 

243 

:5*^ 

45'* 


APPENDIX 11 . 


ANALYSIS OF REPORTS ON 10,923 CASES OF LEAD POISONING. 

I analysed 10,923 cases of lead poisoning notified and reported under section 
73 of the Factory and Workshop Act, 1901, according to : (i) the severity of 
the attack ; (2) the number of the attacks ; and (3) the main symptoms in 
four quinquennial periods as set out below. The reports were those made by 
Certifying Factory Surgeons. 

In general, " Severe ” includes ; («) Paralysis ; IJ>) encephalopathic conditions 
—convulsions and mental affections ; and '(c) grave undermining of the con- 
stitution associated with Bright’s disease and arterio-sclerosis. " Moderate ’’ 
includes • (a) a combination of colic with anamia ; (b) profound anaemia , 
(c) partial paralysis ; and (d) cases in which there is constitutional debility. 
” Slight ” includes : (a) cohe, constipation and rheumatic pains ; (6) anaemia ; 

and (c) either of the above with muscular weakness. 

Number of attacks has reference to definite occurrence of disabihty. Ca^s 
appearing under 3rd or chronic would generally have appeared also under 


“ Severe ” attacks. 

The total number of symptoms 
this does not affect the correctness 


greatly exceeds the number of cases, but 
of the estimate of each one as a proportion 
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on the total number reported. Nearly always a combination of symptoms 
— colic, anaemia, headache, etc. — ^is described as present. 

The Tables show a noticeable decline in the severity of the cases in the last 
quinquennial period as compared with the first two. 

Cases showing encephalopathic symptoms are very distinctly fewer, and 
cases of paralysis fewer than they used to be, although it should be remembered 
that the separation of “ weakness of the arms " as an entry was included under 


paralysis until 1909 and therefore swells the figures under tj:iat heading. 
Paralysis appears to be commoner in men than in women ; lijeadache and 


encephalopathy, on the other hand, commoner in 

Nttmbkr of Attacks. 

women than in ; 

^en. 

\ 

\ 




1 



3rd 

or ! 


-r-- — 



iHt 


2ii<l. 

chronic. Not stat ed 

Tot 111. 


M. 


M. 

F. 

M. 

K. 1 M. ' 

F. 

M. 

F. 

f Ceases 

2,019 

419 i 

402 

87 

4(i(t 

2(i i:ii 

32 

3,072 

504 

ifloo 04-; 


1 




; ’ 




(^Percent. . . 

05.7 

74.3 I 

15.0 

15.4 

15.0 

4.(i ! 4.3 

. 7.7 

100 

100 

f Cases 

1,781 

380 j 

409 

32 

2tl8 

20 i 77 ' 

5 

2,505 

437 

]90r>-09W 


i 




j 




(^Percent. . . 

09.4 

80.9 

15.9 

7.3 

11.0 

4.0 : 3.0 

1.) 

100 

100 

f Cases 

1,803 ' 

21K) i 

:i05 

17 

251 

8 j 32 

(> 

2,451 

291 

1010-U^ I 

! 

' 








(^Percent... : 

] 

70.0 j 

89.4 ; 

12.5 

5.8. 

10.2 

2.7 1.3 

1 1 

2.1 

100 

1(H> 

r(.^ase8 

1,117 

114 1 

98 

5 

j 

1 

22 i :> ' 

I 

1,401 

142 

1920-24^ { 


1 




1 ' 




(^Percent... I 

79.7 

80.3 1 

7.0 

3.5 1 

12.9 

1 

15.5 ; 0.4 i 

0.7 

100 

100 


Severity of Attack. 



♦Siivere. 

Moderate. 

1 Slight. 

Not stated. 

Total. 



' M. 

F. 

M. 

K. 

M. 

• F. 

M. 

1 

M. 

F. 

1900-04 

^ Cases ... 

i 1,020 

137 

040 

128 

1.324 

_ 273 

j 88 

26 

3,072 

504 


^Per cent... 

33.2 

24.3 

20.8 

22.7 

43.1 

^ 48.4 

2.8 

4.0 

100 

100 

1905-09^ 

^ Cases 

' 508 

07 

749 

141 

1,198 

' 223 

50 

0 

2,505 

437 

1 

Per cent... 

22.1 

16,3 

29.2 

32.3 

46.7 

51.0 

1.9 

1.4 

100 

100 

IOKI-hJ 

p ('ases 

j 450 

! 

27 

790 

117 

1,184 

1 141 

j 

27 

6 

2,451 

291 

1 

^Percent... 

j 18.4 

9.3 

32.2 

40.2 

48.2 

48.5 

J.l 

2.1 

100 

100 

1920-244 

^Cases ... 

201 

14 

460 

55 

736 

72 

4 

1 

1,401 

142 

( 

Percent... 

14.3 

9.9 

32.8 

38,7 

52.6 

50.7 

0.3 

0.7 

100 

100 
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Main Symptiims. 


Year. 


f ( ’ase8 
1900-04^ 

Per c.ont. 

f ( ’aaes 
1005 09 ^ 

L JVr cpul. 


1910 14 


1920 24 


( 'ases 
IVrceni. 

( 'aM€^H 

IVr cent . 


(Jastric. j Anaemia. ; Head- | Paretic. ! Kncepha-| llheu- 
I I aehe. • , loimthy. 1 rriatie. 


M. 
2,521 
S 2.1 
1,991 
77.0 
1 , 8.5:1 
75.7 

SO. 9 


F. ’ M. i F. M. : F. * M. F. * M. ; F. * M. i F. 


4 ;H 019 1:12, 278 120 , 577 08 ll 3 i 45| 2S9| 
170.4 20 . 223 . 4 ' 9 . 0 21 . 318.8 12 . oi :i. 7 ; 8.0! 9. 4! 


: 148 ; 8.54 19 :i 201 1;15 
<9.o:{:i.:i44.2;io.2:io.9j 

i ! ! 

225i 825 I12i 30:i 81 


I 

77 . 3 !:i: 1.7 30.5 12.4 27 . 0 ' 

I 

102 519' 09; 


013 85 871 17 | 279 

! j i 

i 23.9 I 9 . 5 | 3 . 4 j 3 , 9 ; 10.9 
,333 15 i 53'i 10! 293 

' ' i 

13.0 5.2! 2 . 0 , 3 . 4 ; 12.0 


7 I. 8 ’ 37 . 0 ; 48.0 


KIO : 13 ! 99 7 15 ! 3 97 
9 . 323.21 7.1 5 .( 1 ; l.l‘ 2.1 0.9 


04 


Other. 

M. 

F. 

47 

5 

1 1.5 

0.9 

t 129 

]) 

; 5.0 

2.5 

( 180 

12 

) 7.0 

4.1 

> 140 

22 

110.4 

15.5 


THE GARDEN TULIP.* 

By Sir Daniel Hali., K.C.B., D.Sc., LL.L)., F.K.S., M.R.I. 

The tulip is not an P'nglish or even a European flower. In Europe there is possibly 
one wild species, T. australh, the nodding headed yellow “ tulip of Bologna " of 
the early herbalists, which is possibly wild in the Apennines, in Sicily, in the Ccvennes 
and some localities in Spain and I’ortugal. But the species which is sometimes 
credited with being wild in England, T. silvestris, is undoubtedly a garden stray, 
which both here and on the ('ontinent is only found on land that has at some time 
been cultivated. The garden tulip first became known to Western ICurope through 
Busbequius, an ambassador of the Emperor to the Sultan, who met with them on 
his way to Constantinople in T.554. Busbequius sent home bulbs and seeds ; there 
were other sources of importation, and the first record we have is that Gesner saw 
one blooming in 1559 in the garden of Councillor Hcrw^art in Augsburg. As a flower 
it leapt into instant fame, and as it was a time of great activity in gardening, by the 
close of the centuiy’, the tulip w^as widely distributed in Vienna and Germany, in 
Holland and Flanders, in England, France and Northern Italy. 

But the tulip when it arrived from the East was already a made flower — that is, 
it possessed a number of varieties which, however, in the general run of their 
characteristics do not differ at all from those we grow to-day. The original tulip had 
narrow petals which came to a point — many of thf‘ existing garden tulips still have 
that character — but the Western gardeners have selected by preference tulips with 
short rounded broad petals forming a cup. It is still unknown how this Eastern 
garden tulip arose. None of the species that have since been discovered in Western 
or Central Asia, the real home of the genus, can be appealed to with confidence as 
the source of the garden tulip. Nearly all the varieties of the garden tulip are fertile 
with one another, which is some argument against a hybrid origin. Again, among 
the garden tulips are both white and yellow grounds, yet no species akin to the 

♦Abstract of a paper read before the Royal Institution of Great Britain on May 

3rd, 1929. 
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garden tulip possesses a white ground. One might still suppose that the white 
ground had arisen in cultivation as a “ mutation/' were it not for the fact that the 
white ground behaves as a simple dominant ” to the recessive " yellow ground, 
and dominant mutations are very rare. For the present we can do little more than 
speculate about the origin of the garden tulip ; we shall probably get some light 
from breeding experiments with tulip species, but these are slow, because it takes 
six years before a tulip-seed reaches the flowering stage. The origin is certainly 
remote in time ; the locality, probably Persia. All the Eastern peoples call the tulip 
by its Persian name, laic. Our name tulip is equivalent to turban, and is due to a 
misapprehension on the part of Busbe(|uius. who probably thought his inter- 
preter was giving him the name of the flower when he was really comparing it to a 
fez. From its earliest arrival in Europe the garden tulip showed one jiticuliarity 
exhibited by no other flower. The seedlings are self-coloured when they li^t bloom, 
pink, crimson, or purple, or brown, orange or scarlet. Suddenly, in any year, some 
of them may become variegated, and show crimson or purjfle streaks upoii a white 
ground, or brown streaks upon a yellow ground. This change is called " breaking," 
and is permanent in the sense that the offsets from the bulb that broke are also 
broken. Yet it is not reproduced in the seed from the broken bulbs, and is, therefore, 
not a case of " sporting " in the usual horticultural sense of the word. The broken 
tulips are always a little smaller and the plants less vigorous and less productive than 
the breeders from which they originate. The variegation is to be seen in the leaves 
as well as in the flower. The broken flowers have always been most prized by the 
fanciers ; formerly the early un variegated forms were only kept as stepping-stones 
to the broken varieties, and were known as “ breeders." Nowadays it is the 
breeders that are chiefly grown for decorative purposes. 

Breaking remained unexplained until recently, when certain analogies led to the 
suggestion that it might be due to a " virus," one of the ultra- microscopic filter- 
passing agents such as cause mosaics and variegation in Abutilon, lk)tato, and 
Tomato. Last year Miss D. M. Cayley at the John Tnnes Horticultural Institution 
succeeded in grafting unbroken tulips on broken ones, whereby they wore induced 
to break to the extent of over thirty per cent, in the first season. Similarly introduc- 
ing plugs of broken tissue into unbroken bulbs induced breaking, so that the evidence 
is strongly in favour of breaking being induced by the transmission of a virus. 
The question is then of the agent effecting the transmission in nature. With many 
plants some species of aphis carries the virus, and at least four species of aphis are 
found on the tulip at some stage or other. A year or two back Dr. E. J. Collins, of 
the John Innes Institution, got evidence in favour of transmission by aphis, but 
not conclusive, because the controls were not free from infection. More extensive 
trials are being conducted by Mr. McKenny Hughes with each of the four species 
of aphis, in one case with a positive result as far as one season’s test can be trusted. 
It is, perhaps, significant that the aphis inculpated; Myzus persicat, is the chief 
transmitter of potato mosaic. While the story is still incomplete, the hypothesis that 
breaking is due to a transmissible virus is at least reasonably probable. The old 
florists were always looking for methods that would make tulips break, and now vre 
should be able to do it with some certainty. But the modern commercial tulip- 
grower is anxious to keep his tulips from breaking, because there is little or no 
demand for the breaks that come from the favourite market and decorative varieties. 
If we can fix the transmission of the virus upon a particular aphis it will be easy to 
find a method of keeping the tulip-beds free of that carrier. 

There are several other, strange " sports " among tulips. For example parrot 
tulips," with the petals cut and laciniated, and splashed with body-colour and even 
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with green, have been known since 1^65. Must ol the parrot tulips are yellow- 
ground varieties of unknown origin, but ol reauii years one or two with white 
grounds have arisen among kiu)wn varieties as “ sports,” Whether they bre(*d as 
such has never Ix'en ascertained. It seems a good working liypothesis to sup])Ose 
that ” parroting ” is also due to a virus or «i combination of \'iruses, and Miss Cayley 
has started up (‘xpenmtmts to t(‘st this idea. Sports of a normal type' are not 
unknown among tuh])s, generallv a colour-change, as, lor ('xample, to a deep)er 
shade of pink. Sometimes the grouiifl-colour chang('s, and a tulip that is flushed 
with pink on a white ground throws a sport Hushed with orangt* on a yellow ground. 
It is noteworthy that the only changes ol this kind recorded ari' from the whit(' to 
a yellow ground, from the dominant to tlie n'ci's.si vt*, as though the change came 
about bv lo.ss. 

One kind ol sport, ho\\('^•t‘r, rt'mains niexplicablt' tlu' occurence of ” thieves.” 
A thi('f IS a sport winch has bi'en known to (K'ciir in many varii'd stocivsot tulips, and 
the odd thing is that thi* thiel is much tin* s.imt' smt of tulip, whatev'er the variety 
from winch it has Ix'cn originated. It is a narrow-pidallerl, \\(‘ak -looking flower, 
flushed with pink on a ground often tinged with \ellow, so characteristic that 111 the 
past it was e\t‘ii endowed with .specific rank as J platvsti^nia. Though thiev(‘S have 
lu'i'n known tor a long turn', il has onlv n'Ct'iitly birn made' certain that they 
repri'sent (h'limte ( lianges m a \ariet \ , and an' not rogm's due to aei idi'iital mi.xture 
ot anotln'r stock. Till tlu v ha\(‘ Ihh'Ii in\ estigati'd by breeding t'xperimeiits it is 
almost useless to s])('c'ulate on their nature- 

Last autumn various tulip bulbs pist starting into a( tivity weax' expose’d to X-rays 
(e)o,oo(> v^olts) lor liall-an-hour, 'riiev aie now tlowi'ring, and in all ca.ses th(' flowi'rs 
have narrow pointed jiclals . the foliage is al.so dniwn ui) <iiid pointed. Th(‘ anthers 
and ]H)llen ap])i‘ar unchangi'd , the' ovaiits have been destroyed. Whether this 
lainons change is pi'rmanent, and what ollu'r changes m ilu* plant accompany it, 
has vet to be .isci'i'tained. 11 will \n' (‘vident that mu(‘h rt'si'arch is tailed tor, and 
wall inevitabh’ lu- a lengthy alhiir, siiict' each geiu'ratiun will reijmre at least six 
years to ri'ach tlie flowering st.ige. 


TRADE IN THE HWAI RIVER BASIN (CHINA). 

The Hvvai I<u<’r is on<' of the numv httU'-knowii ri\<'rs of China of much 
importance m llu' distribution of traft', writes, the Liiited Sta,tes Consul at 
Nanking. It rise.s m th(‘ .soiith-i'astern coriK'r of Hona,n Province and flows 
<'ast\vard tlirongh tlu* ITovmct' ot Anhwx'i into Hungtze Lake, whence its waters 
find egress through tlu' (irand Canal to the mighty \'angtze. 'LIk' Ilwai and its 
tributaries, 111 conjunction witli th<' I H'lilsin-Piikow'^ Kailwav' and the (rrand (.-anal, 
form a natural svsti'm lor the assembly and distribution of merchandise throughout 
all north c<'ntral Anlnvu', .-^Tving watli n*markabl<' facility and completeness the 
traffic JK-eds ol one ol llie mo.sl thickly populak'd n'gions ot China. 

Many centuries ago the Hwai discharg^‘<l its waters into lh<‘ Yellow Sea near 
Haichow’, in Kiangsu Province, while th<‘ N'ellow River, ” tlK' scourge' of China,” 
discharged into tlu' sea near Tientsin ; but about the thirteenth ce'utury calamitous 
floods broke into tin' dykt's of thi' Yellow Kivt'r and pushed its entire volume 
across country and into tin' channel of th<' Hwai. .\fter their union the gn'ater 
river forced the lesser trom its bed and the. w^aR'rs of the latter sought a new outlet 
across the low-lying lands west of the (^rand Canal to the River Yangtz<‘. 

For the past three-quarters of a century the constant menace to th<' entire 
Hwai River Basin from frecpiently recurring floods has occasioned many plans 
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fur dvking and drainage of fhe river and for the 

of the Grand Canal. In tcjM engineers \vh<i were sent out b> ^he A 

Cross made a thorough investigation of flocxl -prevention ‘ \ 

years later a distinguished American engincs-r presented to the Chinese 

In exhaustive plan lor -Iraining the Ihvai River Basin mt.> fho sea at a «st of 

less than $h,(x>o,ooo in gold, as compared ivnlh previous plans for an cstimatea 

cost of $(>0,000,000. 

The Hwai Basin embraces approximately 21. boo siiuaro miles of a ■ _ ^ • 

fertile and productive country. Over 00 per cent, of the 

of farmers, and the principal crops grown are wheat , soy ‘ ^ ,1.. 

corn, maize. China jute, tea. and rice, and approximately bo per cen . ^ ^ 

arc double-cropped. Of those crops which furnish “ . .Xde wheat 

whose yields serve as indexes of the purchasing potenUahties of tin prbple, iMiea 

constitut<‘s. roughly, .S<> I'^'r «'>P- '‘"y 3 " P^'" inter- 

Pt'iigpii, th«i most nniiortaiit trade coiitiv of the region, is s .. . \ 

sectio„“of the Tientsin-lMkow Railway and Ihe \ ^ , 

from Bukow. All the produce of the region is ^ 'X, Jo IVngpu 

to Shanghai. whii<- imported goods come up liom tin | ^ throughout 
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SHAW LECTURE. 

THIRTY YEARS’ EXPERIENCE OF INDUSTRIAL MALADIES. 

By Sir Thomas Morison LKCiOE, C.B.E., M.D., 
late H.M. Senior Medical I nsj)ector of Factories. 

Ill 

('OMPIA'SA'IIOX FOR LxDl STRIA I. DiSFASRS. 

(Delivered Manli 4///, T()2(j.) 

In the last course of Shaw lectures given here in j()oy Sir Herbert Samuel, as 
Chairman, made .some remarks which might iittingly introduce my lecture 
to-night on '' Twenty Years of Compensation for Industrial Diseases.'" He 
came fresh from having steered successfully through Parliament the " Work- 
men’s Compensation Act, igob", which, for the first time, brought industrial 
diseases under the Act for purpo.se.s of compensation on the same lines as 
accidents. One might look forward,” he said, ” to the time when the principle 
would become recognised that there should be no such thing as industrial 
disease possible. They might be far away from that day, but he thought 
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that was the goal. ... It was the duty of scientists to discover the reinedies 
for preventing industrial diseases, and he held it was one of the prime duties 
„t the State as soon as the remedy was found to require that it should _ 

be adopted." , r ^ 

In the contiovcrsies which have centred round the modern factory .system 
the student can leadilv distinguish three periods in which a fresh distm^ap^a 
was inad(' to the mind of the thinking public on the score of health The hrst 
period was much the longe.st, extending over about half n century from before 
1800 to 1850, and the controveisies waged during it were excited by concern 
at the excessiveh' long hours worked by children and the ex^enie instances 
of fatigue among them Inqiiiri- into these long hours disclosed well nigh 
unbelievahle facts which are to be read in the evidence taken before the Royal 
(\)i'n mission appointed in iHjj. 

In the controveisies over this iieriod the names ol Dr. 'Ihomas 1 erceval, o 
Manchester. Owen, Oastler, Sadler, Shaftisbury and lhackrah, are househoc 
words. As a result ol outside ])ressure from men such as these, before i8.v) 
the hours were limited to ten a dav. and of children under 1 1 to the same houis 
on alternate (lavs, 01 halt lime, with compulsory school attendance. 

The second period extended Irom 1850 to about i8()0 and was mainly taken 
up with concern over the toll taken in life, and danger to limb from accidents 
from machiner\-, and with legislation for preventing them by guarding, broin 
about 1870 onwards, industrial disea.ses became more and moie ]Hommen . 
.Notable fcxitnres ol the factorv legislation between 1878 and i8q5 were the 
provisions made to control dangerous trades by means ol spc'Cial luU^ and to 
obtain earl>- knowledge of certain (K cnpatioiial diseases by placing the o iliga ion 
to notifv them on the medical practitioner and the occupier, bmally undei 
the Workmen's Compen.sation .Act, iqob. twenty-live occupational diseases 
were scheduled to which the -Act. with diffeumces depending on the es.sential 
distinction betweni accident and disease, applies and to this list otheis have 
been added from time to time since, and to-night 1 deal with a lew o them 

In the last two lectures 1 laid stress on the fact that samples of the eleven 
notifiable diseases which medical practitioners are called upon to report suffice, 
the object being to afford a clue to the factory inspector of conditions over 

which he eaii excTcise control. , r i- i. 

The objects of the Workmen's Comix-nsation Act and of the hactory Act 

are not the same. The (dmiKinsation Act is wider, as it is 
all cast's of sickness of strictlj- occupational origin. The individual is 
concerned, and not merely the conditions under which he works. Any descup- 
tion of disease, therefore, for which compensation can be claimed must bt 
worded very widely, so as to sweep into the net all cases and not ^ 

with marked symptoms. Hence it is that in the description (and a very ^sent.a 
part the description plays) of the diseases scheduled for ^ 

broadest possible designation is given, including the sequelae, and a wide 
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description also is given of the process or processes in which it is presumed 
that the worker was engaged when he contracted the malady. 

There are now some thirty-three diseases to which the consolidated Act of 
1925 applies. A glance at the list reveals the absence of certain forms of 
poisoning and well-recognised trade diseases which might have been expected 
to find a place. 


Tests Applied to Each Disease. 

For the reasons which dictated the omission of certain diseases we must 
look to the tests applied to each disease by the Committee on Compensation 
for Industrial Diseases before the disease in question was held to come within 
the scope of the provisions and intentions of the Act. They were : 

I. Is it outside the category of accident and diseases already covered 
by the Act ? 

z. Does it incapacitate for more than a week ? 

Is it so specihe to the employment that causation by the employment 
can be established in individual cases ? 

You do not find poisoning by sulphuretted hydrogen gas in the list because 
it was thought then to be invariably sudden and, therefore, in the nature of 
an accident, so that aftei-efiects can be referred back to the definite time 
when inhalation occurred. But such acute poisoning is already covered by 
the Act, and only poisoning which is slow and insidious in onset and which 
might not easily be referred back is not covered. Poisoning of this slow type 
may result from nitroirs fumes, carbon bisulphide, or from chronic benzol 
poisoning, and the>' are all included. In my first lecture I explained why 
now I think the same view should be taken of the chronic effects of sulphuretted 
hydrogen gas which are found in the arliiicial silk industry by the viscose 
process. Poisoning by carbonic oxide docs not find a place because no con- 
vincing evidence was presented to the Committee that it should be treated 
otherwise than as an accident. There would have been danger in scheduling the 
sequolie of carbumc oxide poisoning, such as loss of memory and dementia, seeing 
how widespread is the use of gas in industry, and how easily subjective symptoms 
from it might be alleged with a view to putting up claims for compensation. 

In the very rare instances in which hernia can be ascribed to a sudden strain, 
it would come within the definition of an accident. The Committee of which 
I was a member on the evidence heard, could not regard hernia as an industrial 
disease, nor as an injury, not being an accident duo to employment. 

The second test excludes a malady like brass-founders’ ague, as the attack 
is transitory and does not last a week nor the three days to which the waiting 
time for the award of compensation has been reduced. Similarly, boiler-makers’ 
de.afness, very, very trying condition as it is, causes no absence from work. 

The third test probably excludes the largest number of industrial maladies, 
namely, those such as bronchitis due to the inhalation of dust because the 
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symptoms are not sufficiently distinctive to enable one to say whether dust 
or chill was the cause. The one disease which the Committee considered to 
be a sufficiently distinguishable trade disease, but nevertheless decided, at 
any rate for the time being, not to recommend its inclusion, was silicosis. 
They felt this course was best in the interests of the workmen themselves, 
because in no other of the diseases considered was there so long a preliminary 
period during which there are equivocal symptoms— cough and the like- 
which may or may not become graver and ultimately declare themselves as 
the disease for which compensation is payable. Every case, of cough in a 
stone-mason, for example, might arouse suspicion that it wa$ a symptom of 
the incurable disease, involving payment of a large sum iii compensation, 
and unemployment among persons so suffering would, it was feared, inevitably 
result, because employers might dismiss them before incapacity had arrived. 
It is not loss of employment but incapacity which entitles to ^omjx'nsation. 
How this difficulty has been overcome I shall describe later. 

With the exception, therefore, of fibroid phthisis (silicosis) the intention 
of the government was to schedule every strictly industrial disease which 
complied with the principles of selection. This explains inclusion of som(‘ 
extremely rare diseases, such as nickel carbonyl poisoning, poisoning from 
African boxwood, manganese poisoning, and exclusion of the group of ordinary 
infectious illnesses— measles, scarlet fever, etc. when (ontracted by a laundry 
worker, for example, through chance exposure to infection. 

At the outset 1 want to say how much help the Committee received from 
1 radc Union Secretaries. At least three of the diseases were scheduled largely 
as the result of e\ddence heard from them— glas.sworkers’ cataract, epitheli- 
omatous ulceration, and poisoning from African boxwood. 

I have shown in Charts VIII, IX and X some of the principal maladies 
over the years for which compensation figures are available- 1908-1914 and 
1919-1926 — bringing out thereby their tendency to rise. And here again T 
would say the charts are drawn to show the peaks and the contrasts. The 
actual figures for each year for (i) new cases in the year which are shown 
black; and (2). cases carried on from previous years (shown grey) are given 
in appendix 3. The number of cases to the square and the scale generally 
of charts VIII and IX is the same as in No. I. Of the eleven notifiable 
diseases, therefore, compari.son can be made of the number that received 
compensation and the number that were notified. According to the published 
statistics of compensation the number obtaining compensation is always 
less than the number notified. This must mean either that several are 
settled without formality, or that the workman does not trouble to make a 
claim perhaps for fear of losing his job. h'or this Act is the Cinderella 
among Acts of Parliament, as it is no person’s duty to see that its requirements 
are fulfilled. Even the person most qualified to do so, the factory inspector, 
is enjoined not to touch it. 
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When we come to deal with miners* maladies, so many are they that the 
scale of ('hart X for them has been reduced eight times as compared with 
the factory cases 

One interesting thing brought out is how the figures show at a glance which 
an‘ the chronic maladies, lik(‘ load posioning and miners’ nystagmus, and which 
the ac ute, like all tlu* others nearly, the light grey representing cases carried 
ov(T from previous years and not desaths as in charts I, II and III. Thus 
the r(*markabl(' contrasts between some, like' skin cancer and miners’ 
nystagmus, and otliers like beat hand The cases (both new and old) of cases 

com])ensation for skin (‘ancer have risen from 7 in iqoS to 74 in 1927, the 
last vear for which statistics are publislied, those from dermatitis and eczema 
from 270 in i()i() to 1047 in 1927, and from silicosis (for the refractory 
indu.stries alone') from 51 in igie) to 2b9 in 1927. MineTs’ maladies constitute 
ov(T ()() })('!' ce'ut. of the total case's elue to occupational eliseasos scheduled 
under the Act. 

('onsider for a inonu'nt the amount of invalidity re})resenled by the figures 
for l(*ad ]>e)is()ning alone'. IMumbbm is a chremic malady involving disability 
in th(' acute' case's for four wee'ks seldom less - and in the se've're chronic cases 
lor months faking an average absence from we)rk e>f two months pe^r case, 
tlie figure's tea i()i4 alone* repre^sent ninety years of lost time, to say nefhing 
of the disorganiastion of hemu' life breiught about bv the illness. 

h'rom time* te> tmu' as experience and emtside pressure has shown to be 
desirable, the de.scription of the scheduled diseases has been altered. This 
lias always Ix'en in the direction of widening the .scope so as to enable tlie 
workman to obtain compensation more easily. The tirst ('ommittee which 
drew up the li.st was inclined, not wishing to take a leap in the dark, to make 
th(! right to claim com})ensation not too easy. Thus “ eczematous ulceration 
was scheduled, intending thus to indicate that derm itilis was not quite the 
sami' thing. Later experience showed that dermatitis was really in distinguish- 
able from eczematous ulceration or, at any rate, that tho.se suffering from it 
were as much deserving of compensation as for the graver condition, and now 
the description of the disease has been altered to” (a) dermatitis and (b) ulceration 
of the skin produced by dust and liquids.” Similarly, poisoning by ” nitro 
and amido derivatives of benzene” was not wide enough to include T.N.T.. 
and it was nece.s.sary to alter the schedule to read ” nitro and amido derivatives 
of benzene inuf Hs homologues." 

Arc any other maladies ripe for scheduling I think there are two — 
(1) clironic poisoning by sulphuretted hydrogen gas, which sets up tiresome 
irritation of the eye and the symptoms of ” sick headache among those 
exposed to traces of it in the air of chemical and artificial silk works ; and (2) 
asbestosis which will have to be dealt with on precisely the same lines as 
silicosis with which in its symptoms and terminal phase of tuberculosis it 
somewhat resembles. 
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Much romance attaches to the manner in which some of these maladies 
finally, in spite of much contradictory evidence, came to be scheduled. Mr. 
Alfred Greenwood, the partially blind Secretary of the (Hass Bottle Makers 
of Yorkshire United Trade Protection Society, had noticed, his inquiries 
starting in 1891, how frequently cataract was signalised as the cause of inca- 
pacity which brought members on the superannuation funds of the society 
a notable instance of the value of the material in such Society records, if only 
they are properly used. Later a new Eye Hospital was opem‘d at Sunderland, 
and Dr. W. Robinson^ described in 1903 how the cases of ('ataract which 
came before him among glass bottle finishers (who spent their time exposed 
to the glare from the glory hole of the glass furnace at a teinp;rature of about 
1,500® C.) were all of a particular type — a posterior cortical cataract commencing 
right in the optical centre of the eye. These facts and other statement!^ which 
conflicted with them, were given in evidence before the Committee aiui made 
it difficult — ^nay, impossible -to schedule the condition with the others at 
the time of reporting. 

I was deputed to try and settle the question of whether the malady should be 
scheduled or not . For that purpose I examined the crystalline lenses of 5 1 3 glass 
workers exposed to the glare and heat and, as a control, ol 278 as T thought, 
not so exposed. The difference in the character of the changes observed was 
very striking and of unmistakable significance. Thus of the control persons 
none had sought treatment for cataract and in not more than three were tlu‘ 
opacities such as to impair sight. Among the«glass workers, in addition to six 
in whom a single extraction for cataract had been performed, and in one, a 
double extraction, there were at least 25 others in whom the sight of one or 
other of the eyes was seriously impaired. Typical central j>osferi()r (‘ortical 
change of varying degree was noted in 56 lenses of the 513 glassworkers and 
in two of the 278 control persons examined. 

The only one witli clearly developed posterior cortical cataract among the 
controls was a worker at Woolwich Arsenal who turned out to have been 
engaged for years in lof)king after an annealing furiuice -on work similar t(^ 
that of the glass finisher. He was. therefore, the exception which proved the 
rule. 

Approaching the problem from another side - -that of superannuation from 
disablement by cataract - I found that useful comparison could l>e made 
between the reported incidence of the malady on 10,549 members of the Hearts 
of Oak Benefit Society in receipt of reduced sick allowance and that on i8b 
superannuated members of glass-bottle societies. The percentage of cataract 
in the former was only 0.78, and in the latter 22.6, although the average age 
in both was about the .same —56 years. 

^ His paper, together with other literature on Glassworkers’ Cataract, is printed in lull 
in the Second Report of the Committee on Compensation for Industrial Diseases (Cfl 
1908. 
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There could be no hesitation now in scheduling the disease unless it should 
prove to be against the interests of the workers themselves on account of the 
probable effect of such a course upon the prospects of employment of the 
men affected. The disease is one of very slow growth. For many years 
the efficiency of the workman at his trade is little, ‘if at all, affected. During 
that period it would be impossible for him to claim that the disease had in- 
capacitated him and that he ought to be compensated. But at any time an 
opthalmoscopic examination of the eyes would clearly reveal the disease in 
an incipient stage, forecasting the possible ultimate incapacity of the workman. 
If the law required that half-wages should be paid during the rest of the life 
of an artizan who had lost his technical skill through cataract, it would not 
be unnatural to expect that employers would insist that their men should 
submit to an examination of the eyes ; that no employer would engage a 
workman, seeking employment, who showed traces of the malady ; and that 
some employers would even dismiss workmen so affected before the time arrived 
when a claim for compensation could be established. 

The Committee came to the conclusion that if the disease were scheduled 
in the same manner as other industrial diseases, the work people would lose 
more than they would gain, as the employers might require them to undergo 
an opthalmological examination, and the presence of the black dot in the 
centre of the pupil would be an indication for dismissal long before the disease 
was incapacitating- The surgical operation of removal of the cataract 
would come to the rescue primarily of the sufferer, but secondarily of the Com- 
mittee in helping to a decision of how the malady should be dealt with for 
purpo.ses of compensation. The operation for the removal of cataract is 
attended by practically no danger, and among glassworkers usually enables 
them to obtain employment again, sometimes even at the highly-skilled work 
on which they had been formerly engaged. If the period in respect of which 
compensation were made payable were limited to the time necessary to cover 
the period of incapacity immediately preceding and succeeding the operation, 
a just relief would be given to the workmen, while the burden on the trade 
would be reduced to such very small proportions that no employers would 
incur the expense of arranging for periodical medical examinations or be 
guilty of the harshness of dismissing men whom they knew to be suffering 
from a slowly- ripening cataract. The Workmen's Compensation Act enables 
such a limitation to be effected without further legislation, so the disease 
was scheduled for a period not exceeding six months, and for not more than 
four months unless an operation for removal was undergone. * 

*The conditions under which cataract is now schofluled under the Workmen’s Com- 
pensation (Industrial Diseases) Consolidation Order, 1929* is as follows i— • 

A person sufloriiig from cataract shall not be entitled to compensation under the 
provisions of the said section on account of that disease for more than six months in 
all, or for more than four months unless he has undergone an operation for cataract. 

Provided that where the judge, committee or arbitrator is satisfied on the advice 
of the medical referee tliat an operation could not for medical reasons be performed 
within four months from the date of disablement, or that having undergone an operation, 
the worker is still disabled by the cataract after the expiration of six months from such 
date, compensation may be continued for such further period and subject to such 
conditions as the judge, committee or arbitrator may direct, without prejudice, however, 
to the right of review conferred by section 11 of the Act. 
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But that is by no means the end of the romance. I had to admit after 
my inquiry that I could not say whether the changes in the lens were caused 
by the light or the heat rays. That was a problem to be solved by a phy^;icist 
and not by a medical man. Fortunately the great physicist Sir William 
Crookes, then in his 77th year, became interested in this aspect. He visited 
glassworks, finding the heat rays in the radiation from molten glass in far 
greater abundance than the ultra violet, and from this ho inferred that it is 
to the heat rays rather than the ultra-violet that glass workers' cataract 
must be ascribed. He set himself the task of adding various/ metallic oxides 
to the constituents of glass in order to cut off the invisible rays at the ultra- 
violet and the infra-red ends of the spectrum, i.c., to cut off those rays whirl i 
are believed to damage the eyes without, at the same time,^ obscuring too 
much light. Finally, he was able to prepare glasses cutting off 90 per cent, 
of heat radiation, opaque to the invisible ultra-violet rays, afid sufficiently 
free from colour to be scarcely noticeable when used as spt‘ctacles. The glasses 
he describes “ include specimens suitable for spectacles adapted to all requin^ 
ments— from eyes of youth to eyes of age." 

Here was the remedy, you„will say. Yes-- but unfortunately the wearing 
of goggles is not a means external to the workman over which he can excrcisf' 
no control, A very careful man might wear them — one, too, who had had the 
misfortune to lose one eye and wanted to do everything to save the sight of 
the other— but, generally speaking, with a disease so gradual in its onset and 
with a remedy having the disadvantage qf allowing the sweat to condense 
on tliem — glass-finishing is unbelievably hot work - the remedy failed of its 
intention. Welcome, therefore, to that wonderful machine, the product of 
American inventiveness, and a means wholly external to the workman, which 
sucks up automatically the molten metal, automatically carries it to a mould 
where automatically the bottle is blown and delivered at the rate of forty 
a minute at a cost in labour about one-ninth that paid for the same number 
of bottles manufactured by forty men and four boys in the old way. This is 
the right way of tackling an intractable industrial malady, because, really, 
no man ought ever to have been asked to carry on glass-bottle making in the 
way it had to be carried oh under a competitive system. Only one thing 
the machine could not do, and that was to put the glass marble inside the 
neck of the ginger-beer bottle. That had still to be done by sleight of human 
hand. Every incandescent electric light bulb is to-day blown by machinery. 

What I have described is only a part of the story, as other scientific research 
work has been carried out under a Committee of the Royal Society. 

My inquiry was limited to the work of glass-blowing, but I always felt 
that if only one had time to follow the same line of inquiry up in other indus- 
tries, such as iron and steel manufacture, where there is similar exposure to 
glare from hot furnaces, the same result would be found. This was reserved 
for Dr. Healy, of Llanelly, to do. He went there, after having held the position 
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of house surgeon to Dr. W. Robinson in the Sunderland Eye Hospital, and, 
sure enough, Jie found what he looked for in the iron and steel rollermen. Now 
cataract caus('d by '' exposure to rays from molten or red-hot metal ” has also- 
been .scheduled. 

Another Trade Union secretary hurled, metaphorically speaking, a chunk 
of South African boxwood at the head of the Professor of Botany in Liverfxx)! 
University, and asked him what it contained to cause the men to feel mazy 
and dopy, so that they nearly fell off their bencli. One indeed said that ” he 
could sleep on a clothes’ line.” The late Professor Harx^ey (iibson, with the 
help of Professor Sherrington (now Sir Charles Sherrington, O.M.), put their 
heads together and discovered an alkaloid in the wood which was a cardiac 
poison, inducing a gradual slowing of the heart-beat, that account! d for the 
symptoms complained of. Now other wood has been largely substituted, 
bec'ause, at the speed which modiTn machinery works in the making of 
shuttles- that being the use to which the wood was ])ut- even with the l>cst 
system of locally-applied exhaust ventilation, some dust must needs l>e inhaled. 

The late Mr. Wignall, M.P. for the Forest of Dean, then Organising Secretary 
of the Dockers’ Union in South Wales, finij: brought to the notice of the 
Committee on Compensation for industrial Diseases the distressing symptoms 
due to the irritant action of pitch dust on the patent fuel workers in Swansea 
and Cardiff. It was brought poignantly before them by seeing an Alderman 
ol the City of Swansea, himself a pitch-worker and himself the* victim of skin 
cancer, from which soon aftcrwc^rds he died. 1 was also deputed to investigate^ 
this condition, and found a true bill, not only in tlie case of the briquette 
workers, but also in the case of those using ” coal oil ’’ in the manufacture of 
grease. This also is a very slow-growing condition, in which, once the seeds 
are sown, even giving up the work will not stay its develoj)inent. It is really 
a centuries-old malady, but was thought to be confined to chimney-sweeps. 
Regularly the Registrar (joneral’s Decennial Supplement on Occupational 
Mortality brought out the high mortality from cancer of the scrotum among 
^himiicy-sweep.s, but his classification of occupations failed to bring out, as 
it has enabled him to do in his last Supplement, that other occupations using 
'‘far, pitch, mineral oil or paraffin, or any compound, product or residue of 
any of these substances,” also suffered in the same way as 1 have already 
.sufficiently described. 

These are but examples of the romance underlying the scheduling of a 
disease under the Workmen's Compensation Act. I can only deal briefly with 
one more, and that one, perhaps, the most difficult of all, namely, silicosis. 
The flint knappers in the palaeolithic and neolithic epochs must have been the 
first sufferers. The grinders of armour and of implements of war and the 
ixittery makers in the middle ages yielded, as Ramazzini tells us, their quota. 
And in the building of cities like Edinburgh and the Yorkshire cities of freestone 
and sandstone thousands of masons' lives must have been sacrificed. Only 
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recently, following on the success with which its devastating effects had been 
combated in the South African gold mines by watering and medical super- 
vision, was it brought home to us seriously as a malady, entitling to compen- 
sation, which we ought to tackle. A few of the names which will be 
remembered for pioneer work in this field are Watkins Pitchford and 
Mavrogordato in South Africa, Collis, Haldane, Middleton and Hall in 
Great Britain, and Chapman and Badham in Australia. 

Fortunately, not all stone dusts cause silicosis. Limestone, Portland stone 
and oolitic stone, such as bathstone, are comparatively harmless.] The more 
free silica a stone contains the more harmful will it be. Free kilica would 
appear to be inherently wicked, by which 1 mean that it won't the dust 
cell in the air vesicle of the lung, when trying to remove it, do itsi work. So 
obstructions to the channels of removal occur, they aggregate and pecome the 
starting point for the formation of fibrous nodules which, coalescing\ diminish 
the amount of lung space available for oxygenating the blood. But this is 
not the worst thing that happens, for this damaged lung becomes a suitable 
soil for the development of the tubercle bacillus when it gets in. The terminal 
phase of the disease, generally* after the twentieth to the thirtieth year of 
emplo5anent, is silicosis accompanied by tuberculosis. 

Progress has been made in bringing this disabling condition under the 
Workmen's Compensation Act. Serious practical difficulties, to whidh I have 
already referred, led the Committee on Compensation for Industrial Diseases 
to recommend that the question of scheduling it should be kept in abeyance 
for the time being. In 1917 pressure was again brought to bear on the Home 
Office to deal with the subject owing to the success of the Miners' Phthisis 
Acts in South Africa. As a result a method was devised for dealing with the 
difficulties of the situation in this country by “ schemes," each applicable 
to a particular industry or group of industries. 

At present four schemes are in operation the Refractories Industries 
Scheme, the Metal (Grinding Scheme, the Various Industries Scheme and tht‘ 
Sandstone Industries Scheme. Perusal of the four schemes brings out 
what appears to be a strange inconsistency : those for the Refracto- 
ries and Sandstone Industries embrace compensation for partial incapacity 
as well as for death and total incapacity, while the other two are 
restricted to death and total disability. The reason, of course, is mainly 
the burden placed on an industry by the payment of claims continued over a 
period of years in cases of partial disability, involving a levy perhaps of 5 or 
6 per cent, on the wages bill from the employers in the particular industry. 
But, further, in these schemes a profotmd difference is to be observed in the 
way in which compensation is obtainable by the workman. Thus, in the two 
“i^emes with compensation for partial incapacity this is obtainable only 
(ijtoough certification by a medical board, while in the other two compensation 

obtainable through certification by the factory surgeon, with the usual 
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right of appeal, eittier by the employer or workman, to a medical referee. 
Now the unsuitability of the certifying factory surgeon for diagnosing cases 
that involve claims for silicosis is self-evident. It is not that he would not be 
right in most cases, but that he would never be sure that he was, since he has 
to make his diagnosis at a single interview (at a fee of 5s.) without the aid of 
an x-ray photograph. The Various Industries Scheme, which has just come 
into force, adopts the discredited rule of restricting compensation to death 
and total incapacity, whereas the Sandstone Industries Scheme, of a 
later date, handsomely expresses readiness to recognise partial incapacity as 
rightly entitling to compensation. To be fair one ought to say that the late 
Home Secretary was evidently aware of the (dlbertian quandary, and the 
appointment of the Silicosis (Medical Arrangements) Committee is a gallant 
effort at extrication. 

Yet another scheme is in preparation -that tor the Pottery Industry. The 
preliminary survey* by Drs. C. L. Sutherland and S. Bryson — members of the 
medical board appointed under the Refractories Industries Scheme — brought 
out the fact that of 72 elderly men exposed to unmixed flint dust 47 were 
found with hbrosis, and of 49 of those examined radiologically 23 showed 
silicosis, A similar survey by the same highly qualilled medical men of their 
clinical examinations of 461 men (of whom 281 were radiologically examined) 
working on sandstones has recently been made. In this inquiry the examina- 
tions were contined to men employed at the time, no cases of persons already 
disabled being included, but relatively higher proportions were included of 
those who had worked foi longer periods. The disturbing fact emerges that 
among masons, quarry men, and wallstone dressers, about 5^> P^r cent, .showed 
positive evidence of silicosis radiologically. The critical period appears to be 
between twenty and thirty years of employment. A concluding statement in 
the latest report bv Drs. Sutherland and Bryson is important as pointing to 
real prevention ol th(‘ trouble by bringing an influence to bear external to 
the workman -that is, one over which he can exercise no control -namely, 
a very effective * dev'ict* for the application of lc)calised exhaust draught for 
removal of dust [)roduciHl by pneumatic surfacing tools.” This obviously 
means that a method has been discovered for utilising for this purpose the 
compressed air n(*ccss;jry in tin' work. 

Silicosis is a world-wide problem, the extent of which has only been brought 
into prominence quite recently among the granite workers of Vermont, U.S.A., 
among the blasters, excavators and drillers of New York City, among the 
miners of Broken Hill and the tunnellers of Sydney in Australia, and on the 
Continent of Europe , so that the announcement which was made in March 
last of an international conference of experts to be held at Johannesburg in 
August, 1930, is to be welcomed. 

a on the htcidcnte of St/icosts nt iht f^ottery hidiii>tr\\ London : H M. Stationery 
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Closely allied with silicosis is a somewhat similar condition which has been 
shown conclusively to be due to the inhalation of asbestos dust. Asbestos is 
the mystery mineral, crystalline yet fibrous so that it can be spun and woven 
like a textile material. It is a silicate of magnesium— a disconcerting fact, 
showing that it is not the presence of free silica alone which can give rise to 
fatal lung changes. Another mystery about asbestosis is also still unsolved. 
It is the presence, shown microscopically, in all fatal cases of curious golden 
yellow bodies, in relatively quite large numbers, not unlike, although they 
cannot be, the sporangia of certain moulds. These remarkable bodies were 
first described by Dr. W. E. Cooke, ^ Director of the Pathological 
Dt‘])artment of the Infirmary, Wigan. Asbestosis will have to be treated 
in the same way as silicosis for purposes of compensation. 

1 have given you an outline* now of the principal maladies which I have 
had to deal with, and pass to another quite different group, the mining group 
- which accounts for so large a proportion of the claims — nystagmus and the 
acute infections, beat hand, knee and (*lbow. They have not, however, come 
within my purview, although I have read a great deal and heard a great deal 
of evidence about these maladies. All that 1 have heard confirms to my 
mind the view that miners’ nystagmus is a vast neurosis in which 
auto-suggestion, unfortunately, cannot help but play an important part, 
due to the strain of working underground. And I am persuaded, too, 
by the* (widencc' adducc‘d by my ])redec‘essor m these* lectures, Dr. J. S. Haldane, 
€.11., and that of Dr Llewellyiif working with him. that the remedy for it is 
to bti found mainly in iiringing an inllueiu e to bear (*.xterrial to the workman, 
namely, much better mine illumination Perhaps that will come through 
irnprovemenl in miners’ t‘lc*ctric caps, which, with the provision of an adequately 
designed fu.se the latt‘^t report states, would make* impossible any short circuiting 
of the battery. If a Coxernnicnt Dc'partrnent can ever be oppressed by the 
feeling of regivt or remorse 1 cannot but think the Home Ofiice must feel it 
in not having created a Medical Inspec tor of Mines many years ago. 
What could he* not have accomplished ’ 

fit'll. Med. Journ. July 26th, 1924, and Dec 3rd, 1927. 
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APPENDIX III. 

•TWENTY YEARS’ EXPERIENCE OF COMPENSATION FOR 
INDUSTRIAL DISEASES.” 

CASES OF INDUSTRIAL DISEASE FOR WHICH COMPENSATION 

WAS PAID.* 
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OBITUARY. 

Lord Nkwi.ands, LL.l). Lord Newlancls, who dii‘d on Septtmihcr 5th, at tht* 
ago of 78. at Barrowf'u'ld Lodge, Brighton, was elected a Life Fellow of tlie Society 
in 1012, and served as a Vice - 1 ^resident and Meniher of the Council for the period 
1015-17. 

James hU-nry Cecil Hozit'r was horn at 1 ‘annochside House. Lanarkshire, 
in 1851, and was (educated at Eton and Balliol (.olleg(‘, Oxford. Alter serving in 
the P'oreign Office from 187.1-8, hi* became l*nvate Secretary to tlie Maixjuess of 
Sidishury, when lM)reigii Seendary, from 1878-80, and again, when Prime Minister, 
from 1885-0 ]’<ir twinitv" years (1886-100O) he sat as Conservative M P. for South 

l.anarkshire, when he su<'(“eedt‘d to the barony on tlu‘ death of his fatlier. the first 
Lord Ni'wlands. 

Lord Newlands took a deep interest in eduiation and philantlirop) \ in 1007 
he jirestmted a large sum of money to Balliol C'olU-ge to found llu‘ Jowett scholarships 
and in the lollowmg year he also fouiuh'd the Newd.inds scholarships He w^is 
elected an Honor.irv l ellow ot the (‘()lk*ge in ajipreciation of his gifts His iiamt‘ 
was also as.sociated in many directions with philanthropy and ]>ublit service iii 
Glasgow and E.nnrkshire. As President of liie 'ftTiitorial force of the (ouiitv 
he supporte<l ever\* mo\'ement tor th(' national weal, especially aftiT the outbreak 
of tht^Gn at War, devoting himself mispaniigly to tlie raising of troops, the colli'ction 
of relief funds and tlu' alleviation ot suffering He (‘iidowc-d the Ladv Ho/aia 
f'onv alesciait Home in Lanark 111 iiKMiiory of his mother, and mad< \aiioiis gift', 
of r(‘<n\itii»n grounds and open spiaia^s 

lf(' was Eor<i laeiitenaiit of Lanarkshne from ioi‘)-2i, a I'nbln Works l.uan 
CornmissioiiM sim'e lonn, aiul a Ihdg.idier in the. Kov.d C'omjianv of \r(.heis, the 
King's bodvguard lor Scotland In 1017 he w.is imule .i fieemin ol the cafv of 
Glasgow, .anti iu' e.lso ni'-ivcd the degret^ of El. i) tniin (dasgow I m\ersilv 

NOTES ON BOOKS 


'fill ('n\ or d 0 -MnuK'< iw !i\ Le (’orbusiei d'rausldt(‘d bv C l',t<dulls Kodker 
London 

M k' f'orbusiei is to town-planning what IViuri Kropotkin was to agiicultmt 
He IS ,1 verv 7m])ortant person. He is putting torw.ird projiosaK wdiit.h rnav s<H*m 
startling to ‘l.iw but which v\ill ha\e Inaai adopted and takiai for granted to morrow 
People wii' b(. as .ima/ed in 205r) to tlimk that tlu* nineteenth t.mitinv could ha\e 
tolerated slums and iiTrv-binlt suburbs, as we .na^ to-d<i\' wluai we aie remmdial 
that in tlu^ t iglil 1‘eiith leiitiiry men were hangtsi for stralmg a sliet'p 

M. le Coilaisiei Is not an imjietuous youth H(‘ is an (experienced practising 
arciiitect, wla* li.is sniaeeik'd in imposing liis id(*as. Ins houses not vad his city - 
on a numbir (ft L’uropean nmmcip.d bodies. He has alntady gom* far. He is no 
longer “ ])Jayiug a lon<* hand.” H(e is to lx* loniid on ('ominittei's He is followed 
by some aradiit(a:ts, imitattal ]>v othm's. It is n*cogmsed l)v a laespc'ctabke minority 
that lu' IS e()uipped witli the sort of brains and \itaiity that servte naison m the 
battke against pn'judice 

Uybam^nn hiue admirably translated by Mr. ICltludls, is singular both tor its 
(.ontent and its (e.xprcssion Though the author siys that ” nothing is going to 
iiiak(‘ a politician ” of him, providence made any tiling but a pure and sinipk' 
architect of him. He is philosophically inclined ; his mind se(‘thos with general 
ideas. Hap>pily one ot these is that enunciated by Pythagoras . ” Man is tht^ 



S(>pt. i.i, 192/) jOllRNAL OF THF ROYAI^ SOCtRTY OF ARTS. io6t 

measure ol all things," This is why M le TorbusicM 's slv\' ^e^a]’>ers an* gonig to 
he unlike tlie sky-scrap(.rs of New York. 

The author’s jottings ha\(‘ <i 1 .eomiulesc^ue \»inet\ . tlu'v .ilso suggt'st \ aclu'l 
iandsay And il horn time to tmir M le ('orluisier (.arrus ns with Inm to tlie pe-aks 
of his Vision, Ik' soon himijis us down genll\ but liimlv on a tal>lo ol statistu s. 
Appeinled v\<* find note^' b\’ a i'i\il seixani, one of a < lass Iroin wlncti pinple jiatehes 
are not to bi' expec ti'd 

('ntics lia\e lonnd th.it shalts ainnsl jt tin* masi<M aie apt to la t od against 
Ilu‘ms(d\c‘s A gentleman, tliseussmg I't / s I ut \ ri Jiih i tin t , wiott' " Is tlu* nt‘\l 
g( neration re<dly dt'slined to pass its existt nee in these immeiist' geonu‘tiical 
banat'ks , (<jn\<"X(.‘d at the sinu‘ honis b\ lh< sinn* ti.iins to tht‘ siim^ skv 

St 1 ajieis '' " M le ( '01 bnsiei . having dealt with 1 l»e objet t ion to gt'oinet 1 it al design, 
rounds .inuisinglv on tht' joninihst ‘ \’on are not going to make me belit'Vta" 
Ji(‘ sax*.. “ that up to tin* lat.d momt'iit when mx book was piihhshed trains stait(‘d 
at anx' old hoiii, aiiivtd w In n tht'x iiKtal, «ind oin e tliex .iiiivt'd wane bioktm nj> 
«ind burnt, so that other ti.nns t ould be tmiploved tin nt'xt day ' 

M le ( 'tirbn^K'? istkaailx light in maintaining t h<i t wesnltt*i to-d<iy not so nnn h 
Irom (Jider as iojin I )isordt'i It is <i let'hng ol tin* ninertamtx ol Ide, not its mom’)- 
Irjiiy, that wt'ighs so ln'<i\ilx’ on om mban populations I In monotonv is tht‘n\ 
too, .iinl M le ( oibnsiri lieln'xts that the whnh hr jnopost's will gixe 

< ontemjikit i\ ( s.it ishn t ion as w ell .1 m w st.dnlitx to om uxihsation W’t' canimt 
relx solelx on ttiination to pioxnh* a higher plain 0} nnderstainhng loi all and 
siindi X ['dm at 1011, ( lilt me, IS sti tingled in 1I-. mhiiK'X' il opport unities loi expie'^sion 
.irt' kud'.ing 1 he plight (>1 edniated men .ind wom<*n imdei ho]>i lesslx unin’oinising 
(onditnais is woise th.iii tli.it ol phlegimitn l).nbaln)n'^ 

t )])jn)i tmnlies depend in tin* lirst pku'e on the right orgimsition ol tin* 
hindtimi'iittil net ('S'^it les ol lih* Krgjiot kin's pioxnna' In the sm on 1 plaei* t hev 
ilejieiid on the light oigamsitnm ol tin hum, in tiiviioimn'iit \l k (oibusier’s 
j)io\'iin<‘ I lliv lein x tHid hxgnne must not be tontns.al with cnitme, as thex* 
sonn*times .ire in Xiiglo-Stixon ioimtinN. but at k a-^t tliex .11a tin ^ta ond best 
t lung, am 1 , m tin* long t tin .t me. ins to the lagin i 1 in I , .is well .is 1 xa ng an i ml m 
tlnMmndxes M le (oihnsirr’s idealmm is iie\ < i ;/./// In* iktes not ('\.is]h*i .it e the 
hoin*sl se(*pti with .int n ip.d loim ol a hnmamtx th.it h.is hi en n*loimed bx him 

It IS 1 he 1 N If ’ imI w ol k 1 that In w «int s to 1 1 loi m , a I tei w .1 1 ds pel h.i j)s hnm.nnlx 

xxnll find it la ler to lelorm its. ll 

Ivropotkin dt(W nj) .1 scheme loi tin* intensixi ('nlliv .it ion ol tin* sod M. k* 
Corbusier’s (itx of the I'uturv is also .1 matter o! -nt eiisi v ^'m*s'^ din* busmess 
(jii.'irter of the t itv is to < onsist of skx sii.ijreis si\t\ stou'vs high I his iju.irti'r 

IS to be at the he.iit ol the Citv, the .u tu.il cento ol w hn h vx ili be an .nr ])oit and 

railway station Now the oulx .nlxaid.ige of skv seraju rs is th.it thev max he used 
to relieve congestion, .uni so in.ike d possible k(‘('p i‘ven tin busn*st p.n t ol an urban 
arixi op(*n to sun .iiul air lb l.ir tin* gie.itei part ol Y k* t orbusn*r’s (dty is m.ide 
U]) ol open spates, laid out .is ganleiis and pkinted with trees din* skv ser.ipers 
T i*prt\si *nt intt'Usiv e budthng at tin >st • poi n I s w 1 n'ri* most work c in mos t con x i*n len 1 1 x 
be done Hv t om eiit rating the ditiereiit categories ol tiattn* on difier(*nt super- 
imposed levels, immeasurablv gieati*r t.uihty of ('ommumcalion tlnin now exists 
XX ill make anx' .dtemjit to (‘iicro.ich upon the opi'ii spac es untlnnkable. 

In this book tin* plans tor the ( ilx' are worked out in some detail, and ei onomie 
eoiisi(k‘rations ate dealt with, though more bnetlx d ln*re is .1 chaptt*r at tin* I'lid 
describing what is t.'dk‘d tin* \ oisin " plan for tin* rt'bnilding ol .111 oxmrcrowded 
and slnmmx' region in f^iris. and its harmonisation with the xx'ork of Ilanssniann 
and tin* great eighfet'iUli ct'ntiirv a/idntirts 
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Ihe .subject, and M. le ( orbusior .s tivatnu'ill of it, are of tlic profoiiudest 
interest. Iwir the limited progress \n uliich reason allows us to believe depends 
lor its ix-disation on deliberate human action dinrded to fletinite (uids. Toler- 
able working conditums luning b(‘eu seciin‘d, there nmiains to be dealt with 
that problem of the employment of leisure which has got to be solved lor tht' millions 
befoie any iiulustrial country can become really cn'ihsed I'he mort‘ that working 
htiurs are nHluced. the more mot'ssary wall it b(‘ to stoare lotmll ehe.i]) art and cheap 
(Lxercise. I his is as obvious as tlu* sii])eriority ol trial by ]urs' to tiial by batiks 
but unlortunat(.‘l\’ bad systems ha\t‘ a wav ot lingering on. 

it will Ih* S (‘(‘11 that il mnet\' jier emit, ol tlu' ar<Ni ot a (itv is open s])a(‘(‘, there 
will be no dilhcult\ about t)To\idiTig grounds lor i hildreii aiKjl spoils grounds 

loi adults LittU' bo\'s m back stretns would no longt'r ha\(‘ to plfiy.their prei.aiious 
( ricket under the wheels of lorn(‘s, amid dust ,ind dirt The ax^tage lesilth ol 
the coinmunitv would go up. 1 In^ (kunons (.>1 smokt* 4ind nois(‘ ha\ ing^befui (.‘\or( i/isl, 
tit\ hlu' xvoukl n^coxiu an elenuMit ol ieposeluhit's>>. witlu^ut whuh it has in tin* 
last tw’eut \'-h\'e x'ears Ixaaune int()k‘rabk‘ 

Kngland must not jiostpont* designing her ( itii\s ol ro-morrow Mnods’ a wist^ 
Hill for tlu' regulation ot tow n-j)lanmng h.is been [)re]>.ir<‘(l loi tlu* l uneli ( luniib r 
a Hill that shows traces ut .\1 le ('oi bu ■>i(‘i s growing iiilliieme H 1‘ 

I nr (orvix' .‘\\ i iiorof.irs (i) Nknkshiie l’\' (i 1' W ilsfin {:) 1 )(*rb\’shire 
Hy I hoimis Moult ( j) HainrkshiK^ H»\' Hugh ( hnglex London I'lkin 
Matiuwvs «md Manot. Ltd. 

Messrs. hJkiu Matlnwxs and M.irrot li,i\(‘ b(‘en h.i])pilv iiisjured in planning this 
series of anthologies of w'hn li tin thiei* ,d)o\e mentioiusl ha\(‘ now lieen [nilihshed 
haieli X’olume will ('outai n .in a nt holog\ of pi ose .nid \ in s(m lex ot ed t o one ji.irtieula r 
('ountx’, and its prefiaiation will bi' entrustefl to a \\< II known man ol kntins with a 
special mtiu'i'st in that I'ountx Wink- tht‘ anthologies vxill .ippe.d to the ginun'al 
reailer, thi’v are intended })rimanlx' to h.ix i* .in edin atix e nilUnnn i' on box's .ind gills, 
and to foster in them an <ij)pie( nitioii .ind lox (' of then nitue '>m i oundnigs \s 
Professor ( owl. t he giMier.d editoi , w rites m t he )»i el. ici‘ to “ N’oikslnn ’’ " h'oi the 

vnuug a literature that inx ests with im.igmatixi* ln'autx l.iinili.n si eue*> and obpH ts 
may jirox e to lia\ e a more conipelhiig .ippisd th.iii the w nlei liteiatuu' th.it treats ol 
things remote from then (s\perienee and sxinpat hii's ” ( hantx is not thi* onlx 

thing tliat begins at home f'he box' xs ho h.is le.nnt to apinia lati the be.iuties of his 
n itive x'lllage .ind Ins na tixe county should lx* .ible to exiimd his .ippret lation to the 
beauty of his iiatix e land ami soon until he i .in un lerst.iiid and lox e bivintx' wherex in* 
it may be W'lth this end m view it is hoped lh.it eai h anthologx in.ix find its x\m\' 
into 1 ht‘ schixils of t hi' i ount x' x\ it h w Inch it deals, .md .n i oi dmglx’ the x ol nines aie 
issui'd in thiee loi ms one at is (x/. for si luxils and i lasses, and two more liiNurions 
at ps'. Or/, and Os. net. 

rh(‘ three xohimes befoie ns, sponsored <is thev are b\ literarx' men ol stamhng, 
ar(‘ all admirabk*, and the selection of jneces most disi riinin.itiiig d'he 1 )('rbyshire 
hoy who reads Michaid Pravtmds “ The Wonders ol the Peak,” the N'oikshire lad 
who reads his ” Most Ki'iiowned of Shires,” should leel a fresh prid(‘ in his county. 
It was never more iKxx.ssary to iiu ideate luxe of our matcliless couiiti yside than now, 
wdi(‘n it IS threatened by a thou.saiid dangeis, and it these anthologies do their xvork 
as they should, in tin* rising generations w(‘ should liud plenty of support for schemes 
for the pre.serv^ation of rural fvnglaiid, and for such euteqinses as the Loyal Six'iety 
ol Arts has undertaken in the saving ot our most beautiful old x dlages. 
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l-'urtlii'r of the History of the Koyal Soci('t\' of Arts )>y the late Sir 
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are now available, and ran be obtained, priee 15s net, on ajiplic'ation to the 
Seeretary. The flistoi y, a larj^e octavo volume of 55S paj^es with a large number 
of illustrations, gives a well d>>cmnente<l account of the many and various 
activities ol the Society Irom its foundation m 1754 to the year tSSo. 


PROCEEDINGS OF THE SOCIETY. 

ALDRED LECTURES. 

NOMADI*: MOVKMF.NTS IN ASIA. 

Hy SiK 1 £. Demson Koss, t'.T.F., I’li.l)., 

Director of the School of Oriental Studies, 
and Professor of IVrsian, I’ni versify of London. 

Lktike 1 . THK ARABS. 

{Delivered .-l/u'f/ 22nd. 1929). 

The four nomadic movements which form the subject of these lectures extimd 
over a period of roughly 1,000 \'ears. The first is the sudden exodus in the 
VII Century of the manhood of Arabia from their deserts and their rare towns 
into the lands of the Byzantine liiniierors, and of the Chosroes of Persia. 
The second movement is that ol the Turks, who, in the VIII Century, began 
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to migrate in a westerly direction from their habitats in Mongolia and Northern 
China. The third movement, namely, the penetration of Middle Asia by the 
Seljuks in the XI century, is, of course, only a corollary to the second : while the 
fourth, the most extensi\'e of all, is that of the Mongolians under Chingiz Khan 
and his sons and giandsons in the XII 1 century. 'I'he ])eriod of time which 
ela])sed between the exodus of the Arabs and the Mongolian invasion of Asia 
and luiro}>e, of course, witnessed many other big movements of armies in 
Asia, but none of th(‘S(‘ can, 1 take it, be characterised as migrations of peoples : 
for thes(‘ expeditions usually returned by the way they had,comi‘, whereas 
the Arabs, the* Turks, and tlu* Mongols established themselveS as far as they 
were able wherever they p(*netrated by cotKjuest, and had no tlioi^ht of rdurnin^ 
to their orii^inal homes. The Arabs and the Mongols, it is tru(^, remained in 
clos(‘ touch with tlu'ir mother couiitrit's as long as tlu'y wen' ;al)l(', but tht* 
early Turks and the Seljuks as it w(Te carried their homes with them in a 
wider sense than the purely nomadic. If W(' consich'r the I'oiujuests of lat('r 
Turks, such as those of Mahmud of (dia/na, in the X-XI centur\’, of Muhammacl 
the Khwarazm Shah in tlu' XI I. or of Tamerlane in XIV XV. wo shall notice 
that, although the\ resiiltt'd in the ti'inporary t'stabh^lmK'nt of vast (’inpirt'S, 
they were ratlu'i in the nature of military ex])k)its by organised troops than of 
nomadic' migrations, and that tlu'se leadcTs invariably n'tiirned to their hc'ad- 
quarters at tht' tt'rmination of a successful campaign. 

The case of the con<]iU‘st of I'jqK'r India by tlie Mughals under tlu' Em}H‘ror 
Babur, himself a 'lurk, otters peculiar ft'aturt's : for lu'it' we lind a ctinqueror 
with an organisc'd force setting up a nt'W kingdom in a foreign land a land 
inhabited mostly by Infidels - and founding a dyna.stv which bt'came essentially 
Indian, riu're is no question of a 'I urkish ( Ourt at Delhi or of I'urkish settle- 
ments in Hindustan, 'bhe Turkish tr(»oj)s undtT Babur seem to have' It'lt 110 
more mark on the })opulation of the Fanjab than those' under Mahmud of (ihazna 
(who invade'd India no less than 14 times) or of Tamerlane' who raided Delhi. 
It is in view of such considerations as these' that 1 would claim a distinct j)lace‘ 
in history for the four movements whie h form the* subje*ct of my le*ctur(‘s. 

There is in tlu.*se lectures what I may call a epiite' unintentional unity of 
action, seeing that the Arabs encounte'r the Turks : that from these- Turks 
spring the Seljuks : that the downfall ed the Seljuks facilitated the invasion of 
Persia by the Mongols. 

It is intere^sting to picture to ourselve's the imme^diate effects of such wholesale 
invasiems as we aie now considering, in contradistinction to the passage through 
the country of a military invader. 

As an example, we may take it that the occupation of N.W. France by the 
Norsemen was an immigration, whereas the conquest of England by tlu' 
descendants of these Norsemen was a military inva.sion. (.)ne part of France 
became Norman and has remained so ev(.*r since : no part of England became 
Norman any more than India under British rule becomc's English. 
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The Exoors of ihe Aka]?s. 

In order to give you a picture of this great exodus of the Aral)s, 1 fear I 
cannot avoid referring at some length to th(‘ career of the Prophet Muhammad 
and to the foundation of Islam as a religion, and this will necessitatt' the 
repetition of many incidents with which most of you are, 1 am sure, already 
familiar. 

For, in order to understand the true signihcanct* (jf tlu* Arab invasion we 
must realise what it was that led to the creation of a united nation in arms out 
of the un})romising material ottered by the sc'attered Bedouins of tlu' desert, 
whose onlv ('oinmon bond was a vague Ic^tidiisin. The Bedouin also had the 
tie of kinship which attached him to on(‘ or other of tlie great desert trilu's : 
but his main characteristic was his lov(‘ of independent'c. It is dilfunilt for 
those who hav(' not seeai the lonely Arab in his dcsiTt to pieture what this 
indt'pendence nutans. \V(' are so a])t to think of the' Px'douins in ttTms of 
encampments, of large tribes wandeTing about with their lloe'ks and teaits in 
search of pasture or water. I'his ]>i(ture has bee‘n made' more* iamiliar in 
receait times, thanks to the ciiuana and its ridiculous ifU^alising o1 the shc:l<h. 

Arabia, as w(' know h('r to-day, has no nv(Ts, and luT towns au‘ few and far 
betweiMi Tlin‘e-(juarters of her natural frontier is foimed by the se^a-coast. 
'Flu' n‘st ol her frontii'r, extending from Akaba to tlic ('ontine'S o1 Mesopotamia, 
is m desert land. In remote* times, Arabia, ae e'ording to the* geologists, 
jireseiited a ^'erv elitf(*n‘nt picture* and poss(*ssed streams and conseepiently 
pasturage*. P>ut, as lias so oftc«n happ('ne*d and as still hapt>e*ns to-day 
in countric’S whe'rt* sand is pre'vale*nt, the* de*S(‘it has ('onstantly eat(*n u]) the 
sown and tinally elried uj) the rivers d his proce'ss ed d(*si«Tation it was that 
le'fl in the* past to the migration of the* inliabitants of .Vrabia, who weie* of 
Semiitic stock, noithwards into Syria, Pale'stine, Me*soj)otaniia, and P>abyle>nia, 
And thus j^iobably originated those gn*at cultural nations, the* Assyrians, 
the Babylonians, tlie Aramcans, the Syrians, and the Jews, who left behind 
them so great a heritage of Jite'rature and art. 

I do not think either gt*ologists or historians are ])r(*pared to give a elate 
for these migrations, whie'h did not probably all take place at one* time. But 
it would seem that by the* end e>f the sixth e'entury the inh.abitants of the 
Arabian yx*ninsula had again so greatly increaseel, and the* re*source*s had 
again so greatly decreaseel, that the Semitic ])ee>ple- whe) now called the*mse*lves 
Arabs— were be'ginning to ineive neirthward, forming the Arab population of 
Syria, which under the Byzantine Finpe*rors aecepted Christianity. 

We must ne)t forget the cleise cemnectiem that exists between the character 
of the Arabs and the physical cemditiejns of their lanel and eif the Arabian elesert 
ill particular. 

luir us who have always lived in temy)e*rate regions, wheTc the climate is 
mild and victuals are che*ap anel abundant, and wheTc life is easy and secure, 
it is difficult fully to appreciate what a man’s lift is like in a country where 
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for more than eight niontlis of the year the heat is asphyxiating by day and 
where in the winter the cold is intense by night, food is scarce and water a 
precious rarity, and any form of government is totally lacking, so that the 
life of every individual is in constant danger, either from nature or from man. 

Only he who has journeyed in the desert can understand the terrors, the 
dangers and the suffering which these cruel solitudes impo.se on mankind, 
solitudes in which to go astray means certain dt'ath from thirst. Mere words 
cannot but fail in an attempt to de.scribe the de.sert with its fearful summi‘r 
heats, its immense .stretches of burning .sand, its rocky hills and plains, brought 
to a white heat by tlu* imphu'able sun, where in summer ever^ inch of ground 
burns .so that it is almost unendurable to the human touch. ^ 

Of course there haw always l)eeii among the Arabs townsman and dwelh'rs 
in the oases whos(' lives in general were very much like thosi^ of any other 
settled pojmlation in th(‘ East. Hut it is the life of the Bedouin nomad that 
offers us such a .strangt* picture- I do not think it is ('ommonly rt^alised that the 
desert is largely peopled bv small groups ol wandering families, with small 
mixed tiocks, who have no home to go to at any time, and who many of them 
nev'cr sl(‘(‘p) under a t(‘nt. And in the de.sert the cold is at ('ertain .sea.sons 
as severe as the lieat of tlu* sun in the .sumnuT. 

The wonder is that any ra<'e should have been found which was willing to 
endure all th(‘ har(l.shi|).s in\'olved by such a life : and that the caii.ses which 
led to the emigration of the other Semitic pieoples did not compel this branch 
also to abandon Araliia wIk'U this once .smilmg and ((Ttik* land began to dry up. 

In any ca.se the AraViian Bedouin (d the tinu‘ of the Prop)het knew ol no otlu'r 
life and no other conditions than those ot the de.siTt : and long generatiems 
befoH' them had learnt to resign themselves to what they considered the in- 
evitable. and had develo])ed those pieculiar characteri.stics which fitted them to 
this strange and ajiparently aimless life. Though tlu‘ Arab of those days was 
illitereite he had one element of culture strongly developed, namely, his lovi‘ of 
poetry, and among them no man enjoyc‘d such high jirestige as a recognised 
poet, whose glory redound(‘d to the honour of the whole tribe to which he 
belonged. 

With the rise of Islam this gift gradually disapp(‘ars- p)artly no doubt because 
Muhammad had a spiecial di.slike for ])oets — and althougli the Arabs cpiickly 
took to learning and letters after they had been brought into contact with 
the cultured nations they had conquered, there was no survival of real l^edouin 
poetry — only artificial imitations quite lacking in inspnration. The de.signation 
Arab as applied by us to-day to Literature and Art - except foi tliis Bedouin 
poetry — does not mean the Arabian, but the p)r()duct of that merging of the 
descendants of the early Bedouin invaders with the cultured races of the Near 
East and Middle East. 

Let me now pass to a rapud survey of the rise of tliis new religion. 

At the beginning of the seventh century the Yemen and part of the Hadramaut 
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were in the possession of the Persians, while the Syrian frontier was ruled over 
by the Gassanids under the suzerainty of the Byzantine lunperor. The whole 
peninsula was inhabited by Arabs, but the Hejaz contained large Jewish 
colonies which had been driven out of Palestine. Some of the Arabs were 
Christian, but the majority were heathen. They believed in a supreme God 
called Allah, who had creat(Ml and who ruled the world. He had no t(‘iTiples 
in his lionour and no priests to servt* him. Next to .\llah came the jinns who 
had fixed habitations in stones, trt'es or statues. ]£ach Arab tribe had its 
special jinn or jinns Mecca was the ptincipal religious centre of Arabia, 
and possessed an old temple called the Ka’ba — or Cube -round which the 
tribe of Kuraysli had built a city in the fifth century of our era. The Ka’ba 
did not belong to the Kuraysh but was the common Pantheon of many tribes 
and contain(‘d three' hundred and sixty idols. Th(‘ most sacred object it 
contaiiK'd was the Black Stone, which is still vencTatc'd by tlu' Muslims. Hence 
the importanc(' of tlu* city ol Mecca and of the tribe of Kuraysh which had the 
guardianshi]) of the Ka'ba. The Arabs had no belief in a future life, and their 
religion was little nioie than a degraded h'tishisin 

Early in the siuvnth century there suddenlx' appcar(‘d an Arab named 
Muliammad, of the tribe* ot Kuraysh, inspired with the idea of reducing the 
number of Arabian gods to one, and of com])elling his hdlow countrymen to 
recognise his mission as divine The new pro])lK‘t being a townsman and a 
merchant, whose' business had tak(*n him into lon'ign countries, liad oftt'U had 
opportuniti(‘s of meeding Jews, Christians and Zoroastrians. Islam owed 
much of its success to the fact that so large a ]>art of its doctrines was derived 
from these thnv great religions. Tht* Prophet is instructed by (lod to say 
I am no apostle of ni'w doctrines, and 1 do not know what will happen to me 
or you. 1 follow naught save what has been reveaU'd to me. h'or 1 am only a 
public admonisher.” 

The pagan Arabs had no " book ” and very few momimt'nts. Other nationals 
with whom Muhammad came in contact had a “ book ” and ti'inples, but 
they had no idols. It is pcjssible that Muhammad, impressed by the feeling 
that in these respects tlu* Arabs were inferior to their neighbours and that 
idols were undignified, determined to provide his fellow coimtryiiK'n with a 
book of their own and to exterminate all the gods but one. But in order 
to justify the preaching of a new religion he must j)rove its superiority to all 
others and try also to convTrt to his wa}^ of thinking the Jews and Christians. 
He was determined to make Islam the one religion of the Arabian Peninsula. 
He was, however, unable to satisfy either the Jews or the Christians, and 
thus one of his first (»bjects was to turn the Jews out of Arabia. In connection 
with his relations with the Jews there is an infallible way of remembering the 
relative positions of Mecca and Medina. In the first instance, the Prophet 
instructed his hillowers t(.) turn towards Jerusalem when saying their prayers. 
When he quarrelled with the Jews he reversed the order, and told the Muslims 
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to turn towards Mecca. For the people of Medina this meant exactly the opposite 
direction. His feelings against the Christians as such were no doubt somewhat 
modified by the fact that the Christian King of Ethiopia gave sanctuary to 
many of his persecuted followers who had fled across the Red Sea. This same 
circumstance may p(^ssibly account for the fact that Abyssinia was never 
invaded by the Arabs. 

Muhammad, the son of ’Abdallah, the son oi ’Abd-ahMuttalib, the son of 
Hashim, the son of 'Abd Manaf, is said to have been lx)rn in A.l). 571. Of 
his early life down to the age of forty we know very little. At the age of twenty- 
four he married Khadija, widow of a rich merchant in whos^ service he had 
made caravan journeys into Syria and South Arabia. this marriage 

Muhammad had six children, of whom we need only mention the youngest 
daughter Fatima. After the death of Khadija he married a young girl called 
'Ayesha, the daughter of Abu Bakr. 

About the year A.l). 610 Muhammad, who was given to solitary wanderings, 
one day had a dream in which it seemed to him that someone said to him : 

Recite in the name of thy Lord who created man - and teaches man by the 
pen what he does not know.” Muhammad was deeply impressed by this 
dream, which may be regarded as the beginning of his mission. 

Thereafter he began to receive these dream message's with recurring frequency, 
and they were recorded or remembered by Muhammad as the Word of (irod 
delivered to him by the Angel Gabriel. Thus was created what came to be 
known as the Koran, or ” the reading,” which was only brought together 
after the Prophet’s death. It should always be remembered that the Koran 
contains not the words of the Prophet, but the Words of God. All quotations 
begin : ” God said — ” not : ” Muhammad said.” 

The whole of his family, including his adopted sons ’Ali and Zayd, and 
many of his intimate friends immediately believed that Muhammad had 
received a divine mission. I'he most important of these friends was Abu 
Bakr, a wealthy merchant who belonged to the tribe of Taym. I'he complete 
faith which this honourable man placed in Muhammad and his mission was 
not only an invaluable .source of encouragement to Muhammad, but is a most 
important testimony to the genuinene.ss of the Prophet’s mission. 

His uncle, Abu Talib, became his chief supporter. Though only a poor man, 
he enjoyed the highest respect of all the Hashimites, and whilst he lived no 
one would dare to attack Muhammad. 

Not all the Kuray.sh, however, were prepared to follow him, and the most 
notable opponent was another of his uncles, Abu Lahab, who was consequently 
condemned in the Koran to hell fire. 

Another Kurayshid follower was won by his marriage with two of 
Muhammad’s daughters, namely, ’Othman, of the family of Omayya. In 
all, the first band of the faithful are said to have numbered forty-three persons. 
Among these were several slaves, and mention may be made of an Ethiopian 
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named Bilal, who, by reason of his loud voice, became tlie first Muezzin to 
call to prayer in Islam. The whole Muslim confession of faith is contained 
in the words: ‘*There is no Deity hut Allah, and Muhafnmad is the Prophet 
of Allah P 

By day the Prophet preached to the people, and by night he received 
revelations, which often had bearing on current events. Muluimmad knew 
no half measures ; and the name Muslim, applied to believers, is derived 
from the word Islam, which means “ total submission to the will of God." 

The public feeling against the n(‘w religion often took an active form, and 
the Muslims were mocked and jiersecuted. Indeed, they were soon obliged 
to hold their meetings in a private house. But tlie turning point in these 
first years of tlu* mission was the conversion r)f ’Omar, the scni of Khattab, who 
had hitherto been one of the strongest o])ponents of Islam, This young man 
of twenty-six already commanded so much n'speet among his townsmen 
for his bravery and decision of character that from the day of his acceptance 
of Islam the Faithful wen* abk* to perform their prayers in public. The 
importance of the role ])layed by 'Omar in tlu* history of Islam cannot be 
overrated. It was he who spurred the Projdiet on to action, and (‘iicoiiraged 
him to undertake the conversion of all Arabia ; and to n'sort to force of 
arms where peaceful methods failed. It was 'Omar, moreover, who initiated 
the invasion and coiujuesl of the outer world by the Arabs. 

Towards the end of .^.D. ()i() two great misfortunes befell th(‘ Prophet. 
Within a few weeks lie lost lirst^his faithful KhadTia, to whom he had been 
married for twt‘nty-four years, and then his uncle and staunch defimder 
Abu Talib, who enjoyed such n*spect in Mekka that no o ie dared to attack 
his nephew. On the death of Abu drdib, Muhammad s })osition in Mekka 
became one of such grav(‘ danger that he was, we are told, afraid to leave 
his own hous(*. He was pcTemptorily ordered to give up his public pn^iching, 
and to cease from attacking tht‘ idolatry of his comjiatriots. In the meantime, 
however, during the annual ]nlgrimage which brought Arabs from far and 
near to Mekka, he had succeedt‘d in converting a number of pilgrims to the 
New Faith, and notably some inhabitants of the town (►f \athrib. With 
them he formed a .secret alliance in A.D. (>20 ; but no sooiut was it noised 
abroad that he had thus betrayed his own home and his tribe, than lurth ir 
residence in Mekka became impossible for him. He therefore resolved to 
migrate to Vathrib and seek the protecti^in of its inhabitants , but the 
number of converts he had succeeded in making during the pilgrimage was 
not sufficient to guarantee the support of the whole tribt‘. In A.D. 6^2 a 
secret meeting was held during the last days of the pilgrimage, between the 
Muslims of Mekka and the envoys from Yathrib ; as a result of which the 
former migrated to the latter city, where they were received with open arms 
by the local converts. The last to leave Mekka were tiic Prophet himself, 
Abu Bakr and ’Ali : it is from this event-known as the Hijra, U., the 
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migration or flight of the Prophet — that the Muhammadan era dates. The 
town of Yathrib, to which Muhammad fled, now received the name of 
aLMedina, which means " the city par excellence." He found Medina ready 
to receive him, and it remained his headquarters for the next ten years ; 
for he did not capture Mekka until just before his death. 

During these ten years the Prophet was constantly engaged in warfare 
and in bringing the ])eople of Arabia to obedience. He was determined to 
make the new religion the religion of the whole peninsula, and by the time 
of his death, in 632, he had practically achieved his jnirpo.se. 

When Islam was carried outside Arabia as an establislijed religion, the 
Muslims were more tolerant, and, ajwt from the risk ol etetnal damnation, 
the concjiiered jieojiles had onlv to choose betwetm Islam aim the j^ayment 
of an annual flue. 

Whatever o])inions we may hold regarding the message of tin; Arabian 
j)rophet, we may rest assured that Muhammad always had comjflete iaith 
in himself. It would be diflicult to imagine any man starting on such a 
career as his at the age of forty lor other than a sjnritual motive. Whether 
Muhammad at the outstd conceived tht‘ idea of making Islam a universal 
religion — and texts have been (j noted from the Koran to show that he ilid 
— is still a matter of debate, but he certainly could not have entertained 
any thoughts of temj)oral leadcTshij:), still le.ss ot sovereignty over all the 
Arabs. During the ten tears of the Proj)het’s life that remained to him 
after his flight to Medina he took pari in no less than 1 vventy-st‘ven battles 
and organised forty-seven exjieditions. It may be imagined, therefore, that 
he cannot have had much inclination to think of converting the outside 
world. Tradition sjieaks of letters addres.sed bv Muhammad to the Byzantine 
Emperor and to the (lirosroe of Persia, demanding tlu‘ir accej:>tance of the 
new faith, and a force of some size lor a punitive exj)edition over the Syrian 
frontier had been collected in Medina just before the Proj:>het’s deatli ; but 
beyond this there is nothing recorded which jK>ints to a determined j)roj:)aganda 
outside Arabia. Muhammad gained his lordshij) over the Arabs by force, 
and while his devoted generals were wielding the .sword on his behall, he 
himself was laying the foundations of the faith which, though it at first 
found so little favour in Arabia, was ultimately to be accej^ted by j)eaceful 
preaching in so many countries outside the Prophet's own land. We may 
take it that the Arabs as a whole felt ver\^’ little drawn towards either dogmatic 
beliefs or ritual j^ractices. This indifference was largely resj)onsible for the 
intransigeant form given by the Prophet to the creed he preached. But 
propaganda in the truest sense only makes its apjK'arance in Islam in 
connection with the parties and sects that arose among the Muslims ; factions 
which, thougli bearing a religious semblance, were purely j)()litical in aim, 
such as i)ropaganda of the 'Abbasids in Khurasan, of the Fatimids in 
Egypt, and of the Ismailis in Persia. Behind most of the.se movements, 
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notably the great schism between the Sunnis and the Shi ’as, lie the disputed 
claims of inheritance. It is interesting to recall that no such questions were 
at the back of Christian schisms, which were all dogmatic. Whereas these 
arose on questions which had reference to the preaching of Jesus Christ, 
Islamic schisms nearly all related to the question of succession to the 
Caliphate, on wliich Muhammad has made no pronouncement at all. 

The hold of the new faitfi over the Arabs was of the slightest, and it is highly 
j)robably that if chance had not at an early stage tilled tlu' Mii.slims with a desire 
for foreign conquest, tlu‘ whoh' of Arabia would ha\a‘ reverted to its original 
state, hor tli<' Arabs abov(‘ all hjve ind(‘penden{‘(\ and the Bedouin resents all 
forms of control and authority beyond that of his tribal chi(‘l, and that sits 
lightly enough. 

It was the civil war necessary for the conversion of the Arabs wiiich gave 
the warlike* character to Islam , and it was the successes of Muslim generals 
like Klialid i[)n Walkl which te'mpted the faithful to try issues with foreign 
nations. 

The baltl(*s in whicli the true believtTs wen* during ten years so constantly 
engagt'd against their fellow countryme*!!, W(‘re never on a very large .scale — 
but they did suffice' to make‘ the fame of a number of capable commanders, 
anel to give* the Arabs as a whole' more e'xpe'riene'c in warfare than they were 
in the* habit of deu'iving from tlu'ir inteT-tribal tenids. We can imagine that 
they now Wvanted to turn to ael vantage the e.xpe'riene^e' they hael thus gained 
and try issues with the' Arabs o\'yr their frontiers, 'bhe very jirst movemicnt of 
this kind was a raid led by certain hot-headed men into Transjordania, where 
they came into collision with Byzantine tn)ops bv whemi tlu'V were utterly 
rout(*(l at Muta. It is more than likely that the Prophet wt>uld immediately 
have followed up this defeat by an expedition of revenge into Syria, but he was 
at that moment engaged in the iniportanl task of cai)turing the town of Mekka. 
When in <> ;! he at last achieved this he as.s<‘ml)led a huge army and set out 
towards Syria to avenge' the slaughter at Muta He did not accompany the 
cx})editi(->n ve'ry far as his presence w^as needed in Mekka, and in the following 
year he died and tin* expedition was abandoned. Muhammad died without 
appointing a successor ; and this may be accounted lor by the fact that he did 
not realise that he had founded not only a new^ ndigion but also an empire ; 
that he was not only the IVophet of God and Islam, but had also become virtual 
king (){ Arabia. There w^as much discussion after his death regarding a successor, 
and finally his old and tru.sted friend Abu Bakr w'as appointed Khalifa or 
Caliph. He only survived for two years, but in the.se two years he initiated 
the first stages of the conquest by the Arabs of the outer world. The first 
task which lay before Abu Bakr was su})pressing the rev^olutions which followed 
the death of tlie Pro[)het. Three different pretenders anjsc in various parts of 
the l^uiinsula and laid claim to the Prophetic office, and it is noticeable that 
these rebellious leaders never posed as princes or kings, but only as rival 
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prophets. It was the courage and firmness of the aged Abu Bakr which saved 
Islam at this crisis. One Muslim historian writes : On the death of 

Muhammad it wanted but little and the Faithful had perished utterly. But 
the Lord strengthened the heeirt of Abu Bakr, and established us thereby in the 
resolve to give place not for one moment to the apostates ; giving answer to 
them but in these words : ‘ Submission, Exile, or the Sword/' 

In 633 when Abu Bakr had managed to bring back to the fold the recalcitrant 
Arabs, he was faced with the problem of a country full of trained men who 
were a positive menace to peace. As a solution for this difiicult problem he 
decided to send thousands of these men over the northern frontiers with promises 
of loot such as they had never dreamt of. T do not think either he or anyone 
else then thought of conquest on an extensive scale ; it coufei hardly occur 
to them that they would so soon find themselves in Cairo and Kluirasan. He 
dispatched two armies towards Iraq ; one of these armies under the famous 
Khalid is said to have numbered 20,000 men. 

The first battle fought took place at Hafir and was known as the Battle of 
the Chains, because some of the Persian soldiers are said to have been bound 
together with chains to prevent their running awa\'. Khalid, who began the 
engagement by slaying the Persian satrap in single combat, gained a decisive 
vdetory over the enemy and was able to send vast booty to Medina. 

At this time Bedouins wen^ fighting on both sides and the famous tribe of 
Bakr was about equally distributed. The inten.se cruelty of Khfilid towards 
the pri.soners aroused bitter fec'lings on the part of the non-Muslim Arabs. 
Otherwise it might have been pos.sible for him to adv’ance at once against the 
Persian capital Ctesiphon. He, however, first directed his march towards 
Hira, on the Eu})hrates, which ca})itulated, and here was concluded the first 
treaty between the Arabs and a foreign power. Hira. in which Khfilid remained for 
one year, was the first foreign town of importance to be occupied by the Muslims. 

A third army meantime had been despatched to Syria under a h‘ader also 
named Khalid, who, though he had better troops, could not be compared 
with his namesake in generalship. In his first cncounier with the Byzantines 
Khalid fled and Abu Bakr now despatched a strong force in four detachments 
numbering, we are told, between 30,000 and 40,000 men. They concentrated 
at a spot on the river Yarmuk, which falls into the Jordan below the lake of 
Gallilec. For some time desultory fighting occurred, but the four leaders were 
unable to come to an agreement on a joint attack, and feeling that what was 
needed in this great emergency was a unity of command, Abu Bakr recalled 
the other Khalid from Iraq and placed him in command of the Syrian army. 
In the battle which en.sued the Byzantines were totally defeated and the fate 
of Syria was sealed. The Muslims are said to have lost thre(‘ thousand men, 
while the Byzantine losses are estimated at over a hundred thousand. This 
large figure is to be mainly attributed to the fact that the (Greeks were hurk’d 
over a yawning gulf which lay immediately in their rear 
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In 634 Abu Bakr died and was succeeded by ’Omar, who liad already played 
such an important j)art in the rise and progress of the new religion. In 635 
Damascus fell. In the following year Heracllus abandoned Syria. In the 
great victory of Oadisiyya in 637 the Arabs drov(‘ the Persians out of all their 
western possessions and became masters of Iraq, including tlu* then capital 
(desiphon, where the Persians olfer(‘d stubborn r(\sistance. JYogress from 
now on was so rapid that within twelve years of the Prophet’s death the 
Arabs, marching nortli, east and we.st, had acquired territory as large as (iermany 
and Austro-Hungary before the war Thus did the unlettered Ht'douins, with 
no government and no discipline beyond the lovalty to t licit chiefs, con(|uer 
highly civilised peoples ruled by kings of ancient lineage and by a liighly 
o tti c i e n t bn r eaucr a c y . 

Jt is not mv object in this iectun* to enunu'rate the battles w^)n or tlu* lands 
conquercfl by the Arabs in th(*ir triumphant pr()gn*ss Itast and West, but 
rather to h“lp yon to understand the j)oiitical conditions and otluT circumstances 
which brought about this sudden exodus Irum Arabia at the beginning of the 
seventh centurv, and r(‘ndt*r(*d possible their \'ictori(‘s 'I'he lundamental 
causes of this movemc'nt may have be(‘n, as I liave said, partly economic : 
they weri* ccTtainlv in a large mc‘asure political , and ostensibly they were 
wholly religious But although tlu* Muslims liad a sloymi or war-cry, one cannot 
help feeling it was their love of fighting and of loot that \vas their strongest 
impetus : tor the clearly-defined conditions of coiupie.sts which they adopted 
go to show that their main objective was the occu])ation of fresh territory. 

One can well imagine the astoni.shment ot the Byzantines, the IVrsians 
and the re.st when they di.scovered that these unkdtered men ii^ addition 
to tlieir swords and sjx’ars had a new religion which w'as made their excuse 
for invading tlu* w'orld Surely no other victorious army in hi.story has ever 
insisted on .spreading a new ndigion. And surely no other religion has ever 
been first preached at home and abroad at the point of the sw^ord. 

It has bec'ii sugge.sted by .some writers that it w^as the friendly attitude of 
the Semitic peoples in Syria and Iraq which changed the original plan of using 
the train(*d men of Arabia for simple raids across the frontier into one of 
con([uest. “ Among the shrewd companions of the Prophet at Medina, the 
idea speedily gained ground that instead of tlu* pr(*carious adventure of such 
raids from which only those engaged in them would benefit, and which would 
only leave de.struction in its train the friendly attitude of the indigenous 
population, who had no rea.son to love their rulers, whether Byzantine or 
Persian, now made it po.ssible to turn the ephemeral gains of an expedition 
into a permanent and secure source of revenue to the newly-founded state of 
Islam. It was therefore the.se Semitic subjects of Christian and Zoroastrian 
rulers who really turned the Arab raiders into coiu^uerors- -and not only did 
they offer no resistance except under compulsion — but they rendered practical 
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assistance to the Muslims by acting as spies and by offering their services in 
the administration of the new state.” 

Our only sources of information are those of the Arabs themselves, and it 
is quite natural that their chronicles should maintain a discreet silence on any 
factors in the story which tended to diminish the glories of the conquest. 

We at any rate know that on the whole very little opposition was encountered 
while the expeditions of the Muslims were confined to Semitic lands. Only 
Caesarea in Palestine and Ctesiphon in Iraq offered really strong resistance. 
The task of the invaders became more difficult when they cOjine into conflict 
with non-Semitic populations, \ 

In view of the comparatively sparse populations of the PeniiL^ula the number 
of the Moslem troops engaged in these early conquests cannot have b(‘en vtTy 
large : but new recruits would be constantly arriving, and after a quarter of a 
century had elapsed from their first exodus, then' wen* doubtless thousands 
of 3'oung Muslims ready to take up arms whose motliers were of non-Arab 
origin. 

Another important factor of the success of the Muslims was tlie good 
treatment meted out to all who submitted without resistance. 

The conditions of concjuest were clearly defined. WIktc* the p(»pulation 
submitted without any show of oppo.sition, they were allowed to retciin their 
own religion and to continue in possession of their lands : all that was re(iuired 
of them was the payment of a capitation tax which was considered to be the 
price they paid for tlu' protection they receivX'd from the con(|U(‘ror, 

Where, however, armed resistance was offered and force had to Ix' employed 
the Muslims claimed the right to pillage the country, kill the men and make 
slaves of the women and children. Of course any one who wished to turn 
Muslim was at once admitted to the fold on pronouncing the simple formula 
of Islamic faith. According to the prescriptives of the second Calipli Omar 
every Muslim was a soldier of Islam who might at an^^ moment be called upon 
to defend the faith, and was entitled to pay for .services nuidered. 

The Muslims were forbidden to acquire land, and received payment either 
in money or in kind which was derived (;ither from the ta.x on the conquetred 
or from loot. The old division of the Arabs into tribes was still continued, 
with its concomitant interneciru* quarrels and its vcndetlas. The con(}uored 
peoples cultivated the soil, the Muvslims lived on the produce and had no 
occupation but that of soldiers. 

One can readily believe that the conditions of life in these new surroundings 
did not fail to have a demoralising effect on these Arabs of the desert, and that 
in the course of time tho.se who .settled in towns became luxurious and effem- 
inate. Where the population becomes settled tribal solidarity and tribal 
loyalty tends to disappear. 
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vSc'hohirs havt' dfalt at enormous length with sueh cletaili^ as the identification 
of the names of tin* tribes and tlie towns, and are for evd' propounding new 
tlieori(‘s, but no out* it seems has ev(T had either the time or the courag(' 
to pi(‘ce log(‘th(T tlu' puz/le Jn dealing with the* Aral)s, the S(‘ljuks and 
the MongoU, ont' has a chu* series of historu'al u\or(ls to go upon and 
[)ositi\a‘ dat(‘> and topography, but in dealing with tluse Turks, ev(‘rvthing 
is iiioH' or l(*ss in the air When we consider liow main' big problems in 
ri'gard to ra('r origin still remain to Ix' solved - such as tlu' original lioino 
of tile Arvaiis, of the Sunu'iians. or of the (ic‘oigians - it is mtiaesting to 
find a nation whicii oiu' (an tra('t‘ step b\' stt'p troin tlaar original honu's t(t 
the fnrtlu'Sl limits of their migrations as wi' ('an trai'g th(' f urks fiom 
Mongolia t(‘ tlu‘ Ikilkans , but oui inon' jmx ise knowledge oi tla^ Turk'- 
dales from c<anparati\'(‘I\ na'ent tim<‘s 

Writing ot tiu' l artais m i<S 2 o, tin* l.unous I'K'Ih Ii ( )ri(‘nt.ili>t , Kthumat. 
remarks — 

rih' oTigm o1 tlu'si' natiom is still \(‘r\ obseiiie It is im[)<»ssii>le 
yet to ,sa\’ from how mam i.ices the\ spnmg, and what tia rilorie'- tiun 
(^nginalK mhaluted. (»r to (h'lernmu witii auv (('liaintx wluii (in mnstan(('s 
1 (m 1 to tia'ii emigrations In the cd)s(*nee ol data, dui' largt'U' to the la<'t 
that no one has takiai the troul)i( to ( olle('t and silt what (hn-s (‘xi>t 
It Is not surprising th.it the mo^t (ontr.nlK tor\’ tln'oru's should h.i\» 
bet'll advaiK't'd regarding the .mtKjiiities of laita!\ 

^ ()U must lemember Keinusat had jw't'ess to the ( hnu^si* anlhontit’^ 
wliicii art* jileiitiiul. as the hisiorx ol (‘a<'h d\'nast\' h.id .1 sjH't'iai ('haptti 
on their fort'ign neighbours, (jiiite ajKirt from the incidont.il de. dings the\ 
had with tliem During tin* last thirtx yeais. how<'\t*i. ( Imiost' studus 
hav(' undergone a jirolonnd translonnation. and tlu* (hsco\'erit‘s ol ai ch.eologist-- 
in ( fiitial Asia ha\'e set .it rt'st some ot the most V(‘\t*d i|iH‘stions legarding 
the early inliaintants oi lartarx Among thesi* discoxt'ru's ni>thiiig is nion 
arrt'sting than the deciphernu'iit of the lutkish nisenptions oi Northein 
Mongolia, wliK'li, taken togetlua with the inatt'n.il lound in the ( hiucse 
annals, gix'e us a vixad jiK'ture <>1 the 1 iirkish rate in tlu* sixth, sext'iith and 
<!ighth ('(‘iituries aftt'r the\ had left tiaai settleiiU'Uts on the ()rkhon and 
Seliiiga Rivers 

ddie wt'stwaid nittva'inent oi the links iroin the sttpjxs oi Northern 
M(Higolia constitutes the fiist stage' in historx of the jX'iK'tr.ition by xarimis 
branches ol this iamily int(; ('eiitial .and Xeai Asia and into Enioi>e. 
including tla* Ik'chinegs, the Comans, the lartars oi the Volga and of tlu* 
Crimea, whose historv forms an inleTcsting siibje*'! of studx' and oik* that 
has received little attention except on tlu' ])art of Turkologists 

In my present lee'ture I wish not (mly to givi' you some idea of the origin 
of the Turkish })eo))]e, but also to tract* tin* bt'ginning oi their wt'stward 
movements down to the pexiod, namely, tlu* middle of the s(‘venth century, 
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when tlic Arabs, arriving Iroin tlie opposite din‘ctit>n, had reaclu'd the (Jxiis 
country, and found themselves for the first tini(' face to face witli a Turkish 
power. It was not till the middlt' of ttu' eleventh century that the Turks 
began to spn^ad in large numbers ovct middle* Asia (and tliis will form the 
subject of my next k'cture), and it was the Arabs who barred the* way to 
further westward progri'ss during the intervening ]:>(‘riod, just as it was the* 
Turks and the (diine.st* who prevent(‘d the Arabs spreading into F^astfru 
Turk(\stan F'or the rise and ])rogre.ss of tin* 1 'urks down to the eighth 
('(‘utury we rely uj)on ChiiU‘S(' historians and tor tln'ir sul)S(‘([uent hi'^tou' 
it is inainh' to Ihc* annals of tin* Muslims that we must turn 

('(aitral Asia, w'hi( h was known to our forefathers by tlu* eoin eiiiont name 
of High I'aitary. is sinrounded on all sid(‘s ])\' almost ini[)ass.ible mountains. 
riuTr' arc' r)nly two natural (‘\its, rhc' oiu' to tlie north-west m Zungana. 
tli(' othei in th(' south-c'ast. It was this latter ('\il that the* t‘<rrlu*st nomad 
and pastoral j)eople ol this mhos pitabh' ('ountrs' usualh' s('lc'( t(‘d a.-^ gi\ang 
tlnmi, in a h'W da\s’ maieh. <'as\ arex'Ss to the neh and h'ltiK' plain" ol ( Inna 
This eir'eumstaiK'e <'\plains how it w.i^ that tin* jL^roat migration ol ( entral 
Asi.in horde's did not take* pkna' until a eom]>ai iiti\ elv irf't'Ut d.ile m tie' 
histor\’ of mankind that is to say. m the' third < ent ni \ n • , w I k'H the ( Imirsi*, 
undc'r an b'mpr'ior of tlu' ( li’in <lynast\, tiring 0} th<' iiut'ssant meursions 
of tlx' trilx'snien on tlu'ii n(»iih('rn fronlK'rs, of whirl) tlu'ii eaiK leeords 
<ir(’ full, set alx'ut IIk* ('omplt'tion of the* tuc'at Wall b\' joining into one 
('ontmuous wall the \ari(ais bairiei's wiiie'h had Ix'i'ii iiom time' to time* set 
Uj) b\ th(> barons of tlx' norihe'rn inaK'lx's It was tlx* (onstrurtion of this 
fornixla}»](‘ olistaele bv the (diiiX'se ihat Ic'd to the great Western migrations 
from .Mongolia and l!.ast(*in lurk<*stan. aixl hast<’n('d the downfall of tlx* 
Abbasid Ualiphate 

W’ith regard to tlx* ('ountr\ m whxh w'<‘ hist hear ol ihese noma<lx la^es, 

1 lec'l I carnxx do bettca than le'ad you a fewv (‘\tiaets from .t paj>ei re'ad 
ree'cntlv fielou' the Roval (Teograplmaj Sode-t) by Mr Lattmior< 

•‘It h.is ])e'e'riroughl\'c*stimat(*d that about a fourth ol Mongolia is(ithei utter 
(le'.sert, Ol' so virid as to iinatc* tlx* oceupation of onl\' the pooie'st nomads. 
Not all of the re'mainiiig thre-edourths ai'e arid enough to eomjx-l nomadic 
pastoiTil life , watlu)ut the alternative of se-ttled oe'ciijiation. IWvrv impoidant 
mountain range ajijx'ai's to lx* a cc'iiti-e of good climatx' coiiehtions, irx luding a 
rc'gulai wat(‘r suiiplv. from w'hich the climatic line's radiate outwaial and down- 
ward, thi'ongh arabl(‘ land and steppe e'ountry to ster ik* desert riiis, howewcT, 
is a physical structure which makes lire mountains ( cntie'S on wdnch nomadic 
life* con\Trge_*s, ratlu'r than baiTie-rs separating oru' ('limatic region fi'oin another. 
The tendency to a iu)madic life*, therefore, has ahvays dominated the teneiemey 
of society to attach itself to r>articiilar localities and devekip the culture of 
fixed coinmunitie^s. UVlLfa\a)ured regions exist in Mongolia w^here' agriculture 
1 See f/h' a! Journal, l)(‘t ember. T02S, 
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i-* (juit(‘ possible Still more favoured regions are to be found, with abundant 
forests, good arabk‘ land, and easily worked mineral deposits, wliere it might 
be expected that men would readily turn from the nomadic life to one of 
permanent orcuyxition Historically, however, it has always ]>een difficult for a 
minorit\ io .settle in .such regions, because tluw lie open to regions in which a 
conversion from tlu* nomadic to the agricultural life is not likely, and the 
acc'unmlafed wealth of settled inhabitants would prr)V(dce raids from th(‘ 
wandering tribi's 

“ It is ('vide^nt that th(T(‘ha\ c' been atleinyds in Mongolia to ])reak away fnjin 
the nomadu tradition In the fertile jxirt of nortliern Mongolia, where 
nuiiK'ious lakes and rivers drain toward Siberia, many timiuh and stone inonn 
ments indii'ati^ that the country was once held by tlu' laghurs. who appear to 
ha\’e b«‘(.'n the central stock (»f all the 'I'lirkish tribes, and the lirst of the Turks 
to adapt th<'mst‘lv(‘s to agriculture and peiinanent habitations Tin* Uighurs, 
apyxnently, lirst .showefl a tendency to settle down while in this region, but they 
were diskidgc'd by th(' tribi's vvhosi* modtTii repr(‘sentati\'es arc' the Qazacjs, 
and alter iniguitions which iook them first westward, in the direction of Cliug- 
uchak or perhajis larther, they pitched at last on the nortluTii Hanks of the 
Tien Shan, whkdi form the soutliern rim of Zungaria. 'I'Iktc they speedily 
a<lopted agneiiltuie and rose to a high (U^gna^ of eulture 'I'heir capital is 
supposed to iKt\(‘ h(*en iK'ar the modern Uniinehi, and they even spread Ix^vond 
tlu' lien Shan to 'rurlari, which is in tlu' true zoiu' of oasis~( nlturc 

“Tile hist migration from Mongrdia ol 'tidal y)roport ions, tlial of the Hun 
tnix's. a))peai>s to have taken place about the dawn of our own tTa, at a period 
when the power of th(‘ ('hinese-was also in the ascendant, and tht‘ (ircal MVdl 
frontier was l)eiug asserted. 'I'lu* power ol lesistanee which it U'jn'esiaited ga\e 
th(‘ migrati(»n a set that took it to the north-west, away from ('hina and the 
settled country and into tlu* Ku.ssian stcpyics fhen' is ample eviden('<‘ in 
history to show that this initial westward drill , though ('onlirmi'd by subse(]U(‘nt 
migrations, was coneurn'iit with ])erio(lic backwa.slies that affirted Cliina and 
nortluTU Chinevse* lurkistan Strong Him tribes wvre establislu‘d lor a l(»ng 
tim(‘ in the Barkol d'agh, dominating th(‘ obvious lTacU‘-route apfiroacb from 
Kansu yiroN'ince to Oomul (Hami) Turfan and Urumchi, and forcing th(‘ Chinese 
to work out th(‘ more' dilficiilt “ silk road,” the classical route through the 
wastes of Lop Nor into southern Chinese Turkestan ” 

The centre of inttTest for us lies, in tlu‘ first place, between ]..ake Baikal and 
the Norlh(*rii frontiers of China. The position of Lake Baikal is ea.sily pictured 
if w^e remember that the Trans-Siberian Railway on its way from Vladivostok 
to Mt>seow^ skirts its Southern shores. It is from the country watered by the 
rivers which run into Lake Baikal from South to North that the ancestors 
of the Huns, the 'lurks and the Mongols migrated, and it is in this country 
that they establislied their capitals : notably the towns of Karakorum and Kara 
BalgaSvSun. It includes Mongolia and the Great Desert of (k>bi. It is bordered 
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oil the North by Siberia, on the East by Manchuria, on the South by the ('hinese 
provinces of Shen-si and Shan-si and on the West by Zungaria and the Altai 
and Chinese Turkestan and tlie Tien-vShan. 

The only practicable land routes between Northern China and the West 
in ancient times were , 

1. The route tlirough ('hinese Turkestan, wliidi did not touch Mongolia 
at all and lay Soutii of the Tien-Shan, and 

2. The route through ('central Northern and Wi'stern Mongolia and thence 
North of the Tien-Shan. 

These were liu‘ alternative* routt'S used for the* silk tradi* 

The term Chinese Turkestan is of course merely descriptive, loi at tlu* tiriK* 
)t the first apj)(*arance of the Turks this country was inhabited by 
1 ndo-Germanian j)e()pl(‘s. including the Iranian Sakas who lived between 
Kashghar and Khotan and the Ephthalites, who were establish(‘d in the 5th 
M'litury in Soghdiana whenci* they had driven out the Yueh-chi or Kushans 

The whole countrv which the 'Furks b(‘gan to occupy in the sixth century, 
which wc now call F'astern Turkestan was inhabited by ]>e()ple oi Indo-Germanic 
^tock, mostly Iranian South of Lob iior there were Indians, North of Lol) nor, 
(irobably as far h'.ast as llaini, were Iranian Soghdians wliose inlluence stretched 
es far West as the ( )\us . beUve(*n Kucha and Turfan there dwelt a strange ])C0ple 
< ailed the Tokhariaiw. whosi* lnd<’)-('Tennanic dialect seems to belong to the 
Luropean gnmp , tlu‘\' were probably the d(\scendants of tlie Yiieh-clh who, 
having driven the Sakas out of the valley cd TU, founded in the fifth century a 
])ow^crful kingdom F»<»th the Sakas and the Yiu*h-chi had ado[>ted Thiddhism, 
as did later on many of tlu* Turkish tribes 

According to the ('hiiU‘st\ these nomads were divided from the earliest 
times into two mam groups, iiamely. the Hsiiiug-nu and the Tung-hii. Tht‘ 
Hsiung-nu wito tin* ancestors of tlu* Mongols and tlu* Turks, and the Tung-hu 
of the Tungu/. race>, the aiu esUirs of the Mauchus and the ('oieans. Thv oldest 
(‘hinese traditions tell us that, before the time of Yao and Shun, that is about 
2500 BC., while the ancestors of the Chim-se were c*stal)Iishing themsclve'> 
in Shensi and Shansi, tlu-y wen* brought into frequent contact with the wild 
nomadic people of the North and West. Their general name for these neighbours 
was Jung or Shan Jung; this name occurs botli in the Shih Ching and in the 
Shu Ching. They also spoke* of them as Hin Yung and Hun Yok. d'hese names 
gave way later to tlu* familiar name Hsiung-nu. wdiich was current down to 
the sixth century A.D. All the names seem to point to an original name like 
Hsirm or Hun, which we find again in the Sanskrit Huna, and our word Hun. 

But, though these two races, the Tuiig-hu and the Hsiung-nu, were sharply 
distinguished from the Chinese at the time referred to, there can be no doubt 
that at an earlier stage all three had to a great extent intermingled. The very 
circumstance of the c<^iistant raids in which the women as well as the flocks 
were carried off by the various peoples in turn, would imply much mixture 
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of blood ; and the marriage of a chiei to the daughter of a rival chief is often 
recorded in (diinese history. Moreover, different as are the old lurkish, the 
Tuiiguz and Mongolian languages, their resemblances and their mutual borrow- 
ing of words point to a dose and constant intercourse betw('(‘n these peoples 

It is probable that when th(‘ Hsuing-nu first came* into contact with the 
('hiiK'se th(‘v were no longtT a purely Turkish people, so that, if we arr to admit 
that the Huns who invaded lum)])e in the fourth et*ntur\ A 1 ). <n’c to be 
identified w’ith the Hsiung-nu it can hardly be claimed that they repre.sent 
only oiu‘ ])arti('ular race. I'heir original habitat at the dati‘ of this conta('t 
must ha\^(‘ (‘\tended tar South into Cfiina. It w'as in the Soutliern portion (jf 
thc' })res('nt prov inces of Shansi and vShensi that the first ( onllu'ts ot the ('hini'Si^ 
with the Hsuing-nu took plac(‘ It is piobable tluU th(' Chinese were in most 
(a.'^es the aggiesstas In the course (>1 lat(‘V history the Hsuing-mi W(T{' con- 
tinually drivi‘11 more and more to the north of tlie tiohi (U'stM't In A.D 220 
the Hsuing-nu w('r(‘ ( oiKjiu'ri'd by 'fungu/ian Hsii'ii-pi, wlio remained masters 
(d lligli Taitary for aljout a hundre<l wars ( )\ving to llu* ns(‘ of other jiowvrs 
in Turkestan, tlie Hsuing mi power was hnally In ought so 1(»\\ that loi sevtaal 
( enturies tlu v secan to disa])pear as a .separate' ]H'oplr 1 ln'\ art' not heart! 
of again until one branch of tluan ajipeais m tlu' sixth (x ntmx as ru-('hu('h 
ill the Koko-nor region. 

The earliest monuments hitlu'ito discovered ol the ( )ld I iirkish Linguagi' 
an' the in.sc riptioiis tomid bv \’adrinfs(‘j on tJie ^'enis^(■l Ki\er m 18(^0 
I'he.se ins('ri])tions Ix'long to the Kirghiz and'not to the links [)rop('i, though 
tliev arc writti'ii m a language and a runic scri])t ( Iom'In re'sembhng tlnise 
( mplo^a^cl in the famous monoliths dise overeel late'i* on the Orklion Rivei. 
'flu* Orkhon iiise ri})tions, thanks to the researches ot 1 homsen oi Co])enhagou 
and Radloft (d Ik'trograd, hav’e brought to life again tin* r.nhest l urks known 
to us m historv' ; for they gn us a first -hand account ol tlu'se* ])eople written 
by themsc'hes 'J'h(\se inscriptions are engrav('<l on two nnuiolitlis situati'd 
about a mile aynirt in the di'sert country luxir Laki' Kosho-'I saidam to tin* 
W(‘st of the Orkhon RivcT. Tlu-y are about tifty miles north of the old site 
of llu' town of Karakorum, whicli was tlie ca])ital «>f tlu* Northern Turks^ 
and tw(‘nty miles to the north-wvst of Kara-F>aigassun. the aiK'icmt capital 
(d th(‘ Idgliurs, w'liere Idirkish inscriptions have also b(‘rn lonnd 

The first of these monolitlis bears on one side a long furkish inscription 
( ngraved in honour (d a certain Kutlugh Khan by lus brother Hilgii Khan, 
and on the other some beantifully executed ('hine.se inscriptions bearing the 
date A.D. 732, the 20th of K'ai-Yhan of tlu' T’ang dynasty I'he second 
monolith, which bears tlie date A. I) 735, was cr(‘ct(‘d in memory of Bilgii 
Klian who had died in the previous year. It likewise bears a Chincese inscription ; 
and we learn that, on the occasion of the death of both thi'se princes, the ruling 
T’ang Emperor sent special missions of condolence to tlu' fiirks and ordered 
inscriptions to be erected in their honour. 



Sept. 27, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS to 8 i 



1. General, containing a sketch ol the history ol the Turkish empire from 
its foundation down to the reign of BiJgii Khan. 

2, A special d(‘tailed account of tlie doings of Kiiltaghiii and Bilga Khan 
from the l)eginning ot tlicir n^igns till their deaths. 

j. .'\n i‘pilogii(‘ dt‘scrihing the .^ervice.s render(‘d by Hilga Khan and his 
peo])l(‘. 

1'he history (oiitaiiU'd in the general portion deals with the* foundation oi 
the old 1'urkish kingdom m the middle' of the sixtli century down to its over- 
throw by the C hinese' in ()jo A I). It uc'Xt dc/als nith tlu' 30 vc'ars during winch 
the Turks were' struggling to rc'lc'ase thc'inselves from tlie Chinese' yoke Them 
comes the short dc'scTijition of tlu* restoiMtion of tlu' Turkish kingdom undcT 
Kutlugh Khan, tlu* iatlicr ol Bilg.i Khan, and tlu* history oi M('*-('hu(', the iinrlc* 
<»f Ihlga Khan, whosr ( arc'ei begins at this time rhey oondiK'tc'd battle's 
against tlu* riuge'-^h in Dk* wc'st, ,md against the* Kiigiz whose* Khan, Hais-bc^g, 
was killc'd, and to whom a (hiUhiI'^ moiunnent ^\as si't up hin.dK' vve ha\'t' 
the' reigns of Ihlga Khan and Kull ighiu with tlu'U wais against the ( )gtni/ 
and the (dimose* 

It nia\‘ nitc'K'st \on to lu-ai how these* eail\ Turks aie dc'sc ribed m the' 
('ontempoTMrv C hin<'s<' annals 

■‘'Fhe r’u-( huehweai llieii ban long and lo< * m', 1 hrow t he skn t ol tlu'irgannc'nt 
To tiic' k'ft side, and h\c in h'lt tents 'I hey w’andc*!' fioin one* jilac'c* to anothc'r, 
settling down where' tlie\ funl w\Ttei and gr.iss Ihi'ii e hiet oe e ujiations arc* 
tc'nduig then tloe’ks an<l limiting I lu'\ ha\«' hilk' lespc'c t foi old age, but 
.show great admiration for .i man m the* ta'inu* ol hk* 1 lu'\' are' without any 
sense' ol honoiu and ha\ e no ieie'a ol law and jn^tn e. in which llu'V rc'si'mbk' 
the IJsuing-mi 

riien' fnne'tioiun U's <ir«' divick'd into jS distnuU clash's, and all the' olliee'S 
are lu'rc'ditatw^ 

I heii aims iiie hows and airows, lanc(">, sabres, ^w’ords and bre ast platens 
I'liey arc' skille'ei lioise'ine'n and are'hei's 'The'v we'at belts oinainented wdth 
earved and <'mbe)sse*d designs I'jieir flag stalls aie- suiinoiinte'd wntli the' iu'ad 
(d a sh<‘-woll 111 gold 'Tlu* kings gentlenu*n in waiting are e'allt'd foit-li \i,e , 
1 >un, a W'ord meaning w^>lli 

When a man dies, his bod\ is ]»laci*d in his tent. Tlie'ii his Mins and lu'pliews 
and relations ot both se'xe's e'acli kill a slu'e]> and a horse, anel spreael them out 
in front of tbc' te'iit as tbougb oflering .sacrifice' TIu'n ride' round tlu' tent 
se^ven times uttering nu'laiulujly wails, and as tlu'v pass the door ol the tent 
each one cuts his face with a knife, so that his blood mingles with his tears. 
When they have been re)nnd sc'ven times they stop Tlu'n they cheiose an 
auspicious day and burn the horse be'Ionging to the dc'C(.^ased togetbeu* wdth 
all his i^ossessions. d'he ashes are gatluTed up, and the burial must take' place 
*A ba/hn/ is, it S(‘C‘nis, ;i nioiuinu'nt .st-t up 111 commemoration ol a dcfeateel <‘nenw', 
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at certain iixccl times If a man dies in spring: or summer, he must not be. 
buried until autumn has come and tlu* leaves have fallen from the trees. II 
he dies in autumn or winter the burial must be ]>ostponed until spring when 
the trees and plants are in leaf. Then a grave is dug and the corpse buried, 
and on the day of the burial the relations offer sacrifices riding round on their 
horses and cutting their fac(‘s as on the day of death. After the burial, stones 
are placed over the tomb and a sort of monument erected, on which is painted 
a repres{‘ntation of the deceased and of the combats in which he has been 
engaged I'lic* stones vary in number according to the number of his enemies 
the deceased has killed If he has only killed one. one stone is ])laced on thf 
grave ; some, however, have as many as a hundtx^d and a thousand 

After the death of a father, an elder brother or an nncl(‘, the sons. tli(‘ younger 
brother or the lU'phews marry their widows and sisters Although th(‘ T’u-Chueli 
wander from place' to j)lace, each one possesses a euTtain peirtion of land. The* 
Khan lives permanently on the mejunlain e)f 'ru-Chin His tent faces cast 
out of Tvspect for the ejuartc*r in which the‘ sun risers. The_w pay homage to 
demons and spirits anel Ix'lie've in magic Thev glory in falling in battl(\ and 
would blush to die of illne'ss ” 

The T’u-chueh ilouri.slu'el fre)ni the' middle e)l the' sixth e'entur\ te) the middle' 
of the eighth Tlu' lirst allusion to the' T*u-chiu‘h in the Chine'se annals occurs 
in the year 545, wlie'ii the' wc'ste'rn W'ei Eni])e'ror sent an embassy to them, 
and in this conneM'tion we' au' te)lel that originally they forriu'e] a small kingdom 
to the South-West of the Altai mountains 'Ihese' T’u-Chut'h had migrated 
from the' North, anel in the' niielelle of the lilth eentury had settl'd in the* 
neighbourheiod of l.ake' Ke»kone‘r, and we're tributarv to the Tunguzian Juan 
Juan (Avarcs) under wlioni the*v lived in a state' of subjection as workers in 
iron. IbideT their Khan, 'riinu'n. they had, bv the midelle of the sixth cemturv. 
attained to e^onsideu'able' power, and had begun to infe'T the weste'rn frontiers 
of the Wei em])e'ror ; and it was for this re*ason that the e'lnlxiss}’ was sent 
to them from the Chinese ('ourt 

In 551 TiiiiK'n marrie'd a daughter e)f the lun})e'ror T’ai-tsii, with who.se aid 
the T'u-Chiieh defeated their former masters t he J nan- 1 iian. Tiimen thereupon 
adopted the Juan-Jiian title of Ili-Khan. This is the earliest mention of the 
title Khan or Khaghan. His younger brother, Istiimi Khan, who accompanied 
Tiimen on all his expeditions, was the head of tlu' seetion of hordes known as 
the Turks of the Ten I'ribes ; and it is from him that the Western T’u-chueh 
traced tlieir descent. Both the.s(‘ chiefs are mentioned in the Orkhon inscrip 
tions. Tiimen died in 552 and was eventually succeeded by his son Mokan, 
who in 554 finally routed the Juan-Juan, and the Turks thus became masters 
of all the country from Korea right up to the Caspian. 

They now came into collision with the F-phthalites. or White Huns, with 
whom the Juan-Jiian had concluded a treaty of peace, and who had been 
established since 450 in the rich country between the Yaxartes and the Oxus, 
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whence they had driven out the Yui‘h-chi (Rushans or Indo-Scythians). The 
Ephthalites liad been engaged in continual warfart‘ with the Sassanian rulers 
<if Persia. In 555 the Sassanian monarch n^qiiestc^d and obtained from the 
7 'urkish Khan a 'ITirkisU y)rinc(\ss in marriage* . and a year later Ik* sent a letter 
to Mokan Khan ahking him for aid against the Fphtlialites this the 

Turkish Khan agreed, and the ICpht halites, caught between two powerful 
(enemies, were finally d('feat(‘d. The Turkish Khan, hax ing (‘sta]>lish(*d himself 
in 7 >ansoxiana, wrote a letter to the Fc'rsian King. Anushirwan, saying that 
the blood of their ('onnnon (Miemies had reddened tlu* waters of the Oxus 

As a result the Ephthaliti* (‘ni])ire was divid(‘d IxUween the Khan of the 
Turks and Anushirwan of Persia RonghR sptxiking, Hk* Oxu*^ formed tin- 
dividing line 

7 'he Turkish language had not apparently couk* into its own at this date, 
for this lettei , vve are t(dd. was written on satin and in Chinese 7 'he Persian 
King had this lett(*r translated by a jiriest in his employ «ind sent a n'plv 
written on pa])er in tin* Pehlevi or old IVrsian language. 

The, power of the vSassanian dynasty was alreadx' waning ; and tlie Turks, 
elated with their recent triumphs, were not slow to take* advantage of the good 
bargain thev had struck Within a short time the\' had ])ractically annexed 
all the count rit'S whk'h had been mi luded m llu* later Kushan Empire, for no 
>ooner had the Turks become their n<*ighbours than thev showed themselves 
to be the wor-^t enemies of tlu' Sassanian^ They did all tlu'V could to encourage 
tlie i 5 yzantines to atta(k the Persiaiw In A.D. 3bS the lust 'Turkish mnhassy 
was sent to tlu' Py/antiiU' Thn])eror . and in tlu* following yi'ar a mission 
arrived at the ( amp of the Khan (called by the (ireeks Dilzibul, m part acorrup- 
lion of the 1 m kish title ^\(hehl() fn»m the Em])eior Justin 11 Tlu* object of 
tliis mission was Id .secure a direct route to Tatrop(' of the raw silk, and thus to 
av'oid the ohsta('U‘s ]>nt in the wa\ hv tlu* Persians, who had, owing to their 
geographical }x)sitioii, cieated a monopoly oi the (diiiiese silk trade Although 
Justinian had manag(‘d to secure* through (ertain missionaries a number of 
silk-worm eggs and liad tints established the mamit.uture of silk in the* Greek 
einpiri' {552). the largt* and increasing demand for raw silk eould not be in this 
way satishod and the importation through Persia involving ht‘avy duty still 
continued it was during tlu* reign of Justinian that the Turks reached the 
height of their povier ; and with their capital near the modern Urumtsi, in the 
neighbourhood of Lake Balkash they controlled prac'tically the whole country 
ironi Eastern 'j'nrkestan to tlie Chim*se frontier ; and tints all Chinese* merchan- 
dise was obliged to ])ass through their territory. There were three routes, all 
of which began by the crossing of the Gobi de.sert to Hanii : — The main route 
lay tlirough Soghdiana, that is, the country round Samarkand ; hut when 
the Turks became master of this country the Persians became anxious lest 
the Turkish armies might follow in the steps of the silk caravans, and they 
therefore forbade the Persians to buy silk from the Soghdians It was at 
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the recpiest of these local inerchatits that the Turkish Governor sent an embassy 
to Persia to re(|uest the withdrawal of this ban. We are told that the Persian 
king not only refused this request, but actually burnt in th(‘ presence of the 
envoys tlu' silk they had brought with them 

The Soghdians w’cre therefore compelled to hnd .some other outlet for their 
silks, and it was at tlu‘ir suggc'Stion that the Khan of tlu‘ 'I'urks (‘iitered into 
lri(*ndly relations with the P>y/antines riu* Emperor Justin 11 received tlusn 
in the most iric'iully way and sent a n^turn (‘inbassy to confirm hb treaty. with 
the 'Furks (3b8-5(K)). Tlu'reaitiM tlu* carax'ans wctc dircndtsl tu tlw' noitli, 
but th(‘ e.\a<'t route is not known 

the trade through I'ransoKania was onlv n'sunu'd aftei lh< tall <»t tlio 
T’u-chiu'h in the first hall of lh<' 7th century 

In ()3() the Northern d"u-chueh who had split oil from the \\\‘stern 1 urks wi re 
totally d(‘feated by the (diin(‘se and there folloW(‘d a ])eriod ol htt\' ytMrs nt 
sla\aTv, whi(di is rideried to in pathetic terms in the ()rkhon insiaipt ions 
In ()5(j 1 h(‘ ('!iines(' snlxlned all tlii' country of the furk'-, i>ut in (>Si a iu va Khan 
arose naiiu'd Kuthigli, who tempoiarily n‘\iv(‘d th(' pn'->tige of Ins pi'ople h\ 
uniting tlu'in H(' pjoclaime<l hiins<‘il Khan ol all tlu' l urks, and altn di'lrat 
mg the ('hines(', iinaded the ('ountry ot lh(' Westeni links 

'I'lu' WesK'rn Furks liihdly’ <ijij>ealrd to the (dnnese to be allowi'd lo o< eiq>y 
one ol tlu'ir proy’iiu'es ( )n tin* death oi Kuthigh. about ix^j , his y oiingi'r biothei 
Me-chueh b(‘caine Khan oi the 'I’m ks. yvho ne\ (-rt lawless si ill remained nominally 
y’assals ol tlu' ('hinest* 'Fliioughoiii his reign lio < ontimu'd to giy<' tioiilT.' to 
the ('hiiu'se, but we are told that oyving to tii(‘ rapidity ot tho movemonts ol 
th(‘ 'Fnrkish hordi's, yvho yyould a])pivir suddenly on mai.iudmg <'\j>e(htions and 
disa])|)ear again beiore the ('hincsi' tioops ( oiihl airiya* on the sM'iie. pitche<l 
battles w^ert' s('ldom loughi 

On the death ot Me-(diueh in 71(1. Kult.ighin. the son ol Knthi duas-mnedcoin 
numd of the Turkish hordes and, having put to diMtli tlu' sons and bi()th(Ms of 
Me-chiHOi, placc'd on tiu' tliTom* lii^ ('Idtysi biol her under the title* ot Pilga Khan, 
In 7 )1 Kultaghin died, and on his (U‘ath the ( hnu'so lymperoi ^ent a mi.ssiou 
under the iiujierial seal to carry eondoUaua'S to the gu at Khan iind to mako 
oflenng.s on liis tomb. fhe iuiqx'ror ortlered an inscription to In* engraya'd 
and a statue ot the (h’ad Khan to lx* enx'teal, and a temqik* to In* i)Uilt, on tin* 
w'alls ol whi(‘h battk* ])ictures yvere to be painted Hilga Khan in return aski'd 
lor a (diinese* princess m mari iage Fo this tlu* Fanperoi agnnnl, but tlu' Khan 
dic'd by poi.mming ixdore the arnyal of the prince'Ss. fiiis was in 734 'Fhe 
EnqxTor again scait condolencx'S and ritual otierings to the* Turks and ordened a 
furtheT ins('ri])tie)n to be erecte*d Such is the* origin of the* twe> nione>liths ot the* 
(.)rkhon 

P>ilga Khan w^as succeeded by his son, w^ho dic'd aftc*i a reign ol c'ight yc*ars. 
His death w^as feillowc'd b\' grc'al disturbances throughout the* country of tlu* 
Furks, and in 745 the c'hicf of the Uighurs became possc'ssed ed’ all tlie country 
of the* Turks and put to cUath tludr last Khan. 
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After this date the Turks are seldom mentioned in the history ot China. 
The last mention occurs in connection with an eniha.s.sy scait to the lunperor of 
China in ()4i. W'ithout doubt, after their con([iU‘st by tin* L^ighurs. tiiese 
Wc'stern Turks bej^^aii to lose tlK‘ir id(Mitity, and \v(‘n‘ /.^radualh' absoriicd into 
oth(T branch(‘s oi the same race. 

riie Fighurs first appear in liistory m tlu' sixth « tMiturv'. \v}u*n tliev werc^ 
known as tla* Kao^ch C or “ lligli ( arts," iHung one oi tlit' two main di\’isions 
of the Turks in and around Northern Mongolia. I'Ika' r('-a]>pear in theseximth 
(ciitury under a new nanu* fhii-ho. which is ])rohablv tlu' ('hin('.s(^ n'lidt'ring 
ot the Turkish Fighin In 74J they ('onqiuTi'd Mongolia from the North(‘rn 
t urk'> lh('jr period ol gri'atiu'ss was about 730“S5o. (s )rr(*sj)onding with 
th<‘ /(inth ot the lamoiK 'T’ang dynasty 'TIun' had then capital at Kara 
lialgassiin in tlu' ( )rkhon ('ountr\ -\moiig tludr most important towns waa'e 
Ihshbalik, Kaia Khoja and 'rurian They wtTc tinalK' deieati'd 1 )\ th(‘ Kirghiz. 
I hex attaine<l a x'crx high level oi culture, and UMaait archa‘oIogic<il research has 
biought to light A we-t amount of Fighiir litiaMtuu* and ait From this 
we l('arn lliat diiistianity. lUiddhisni and Mannh.ieism w'ere all [)ra('tis(‘d in 
then kingdom, the utmost toleraiu e being obserx’ed , but Manicha(‘isni was 
the' state laligmii I he righui’s we'ie (('rtainix' th<' most ('ix'disi-d oi all tlu' 
northern neighbours oi ('hma . and. though tluai kmgelom was destroxed m 
"''30 bx a Noithein luikish TrilH', the' Kirghiz, tlx'x bx’ no nu'ans disapfH'ur 
iiom hist<»r\ Down to the liltt'i'nth e'enturx xve* eoiist.mtlx find small Cigliui 
princi])alitn“- and stab's sjiringyig up, while' ehiruig the xvhole* oi this peadeid 
the Cighuis \\'('r(' ('xte'iisixe'lx ('nipl(»yed in Miihamnu'dan rhanea'lle rie's. plaxFig 
niiu h tlu' same' lole in the ( lox'e'rnnient Oiiie e's ol Turke-staii as the Panjalu 
Hindus under the' De lhi Moghuls ami the* Bengalis iind(*r the' |->ritisli in India 

'The I'lghiir language bexirs the' close'll re‘se*mblance' to the' Turkish of the' 
(likhon ins( I iptioiis, and e'entmue-el to be e'nij>lox'e'el as a lite'iMrx' ineHlium at 
an\ late' elowii to the twx'lith ceiitiirx Pi lor to the- conxaTsieai of the 
Liglmrs to Islam, tln'ir language' Iniel bee'ii xxadely iise'd lor the* translalie)n of 
P)uddhis(. Cliiistian and .Maiiieliae in woiks. which ha ve' only be'e'ii hi ought to 
light in ree e in xa'ais '1 he- T’u-cimeh and tlu* Cighuis are tlu're'toie* tlu' twei 
gre'at braiu hes ol tlu' Turkish spe'akmg iamily with xvhom all the' 'Turks e)f 
t(»-da\ max < lann le'lationshij) li onix’ on linguisiu* giounds 

li the' Iranian e ix ihsation hael the* upjie'r hanel in I'lirkestan it diel not hinder 
the' Turks irom cultural ele’ve'leipnu'iit Pueldhism was stuelie'd by the' Turks 
with all seriousTU'ss, and apart from translation^ from the' (liiru'se into 
L'ighiir oi the be'st-kiioxvn eaiieinie al works, x\e' haxe' eoinmentaries on the' 
Abhidliarina which have’ the' appe-aranee oi note's take'ii by a Turk wdiik' 
stuelying the (dniu'so enagiiuds 

T'inally Turkish ge)l the* ut)pe*r hatul 111 tiu' w'hole' re'gieai, so that by tiie 
end ot the tenith e;entur\' the Indo-fuTiuaiiie languages. Sejghdian. Oriental 
Iranian and Tokharian had die'd out alte>ge'tlu‘r 
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l^ersian has, however, survived in old Soghdiana. For in Sinarkand and 
Bokhara onc^ still hears ]>oth Turki and Persian in the bazaar. This Persian, 
known as 1 'ajiki, difh'rs in man}- respects from the Persian of Iran profxjr, 
and in it we have wwds which ure to Ik* met with in tlic Shah Kama, but are 
no longer current in Persia As you an' all awarc', tlu' Soviet lias created a 
separate Republic for tiiese Persian-speaking Turkestaiiis called rajikistan, 

A few words may be said in conclusion on the names 'I'lirk, Tatar and Moghul, 
which have given rise to much confusam Witli regard to tlu' name 'lurk, 
there can be no doubt that it was tin* name by which the 'l urks wvro known 
to others and among lhems(‘lve.s in ( entral Asia in the sixtli, seventh and 
eiglith centuries. In their inscriptions tlu'V speak of them.selw's by thi^ name, 
while the Chinese T’lnChiieh is obviously a con ii})tion of the same word ' 

In tlu’s(‘ inscriptions they call their language 'I'lirkclia. 

As for the w’ord Tatar, it is probably <len\'(‘(l from the Chinese word ra-t<i 
or 'I'a-tse, which lirst a]>pears in the diristian Fra and rorn'sponds mon'. 01 
loss to the Greek term “ barbaro^ ’ It was a])plu‘d by the ('hines<' to tin' 
peoples on their nortlu'rn frontiers I he Uimie iatai is now’ only nsrd by, and 
applied to, the 'Fiirks of th<' Volga and th(’ Caiu asns, the de.sri'iulants of tliosi' 
Tatars wh<^ lor several centuru's ruled ovei part ot Russia 

The names Mong(»l and Moghul have nl coursi* a comnion ougin , and the 
Mongolians have survived as a ract‘ since llu' days ol Cliinglnz Khan In tlu* 
15th century Russian 'i'urkestan was known to Muslim writers as Moghul 
istan ; and the lamoiis FanpiTuis of Delhi, the descendants ol 'rainerlane, 
were known as the (heat Moghuls, thougli they were in reality not Mogluiis but 
Turks. The (ihaziiavid d\nastv, which pii'iedc'd them (c.goo-iioo ad) 
in Nortliern India w'l'ie. how'ever, a\owvdly Turks, while thi' Slavi' 
dynasty which ruled o\’er Northern India iiom ijo(> to lago w'as founded by a 
Turkish slave named Kiitbud-din. 'FIk* reason why the iX'Ilii Iun{>erors ('ille<i 
themselvacs Mijghuls rather than 'Fnrks was proiiabiv not nneonnected with 
their desire to claim desccait from tfie great Cjjingi/, Klian as well as 
from 1'amerlane 
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.\I.I)RK1) LKCTURKS. 

NO.MADIC MOVEMENTS JN ASEA 
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PK'ruRr III THl' SRIJOKS. 

[Delivered May blk, 0 ) 29 ) 

In in\ priA'ioiis l(‘(’tiirc I attiunpted to describi' the inaniKT in whu h th(‘ 
I'urks migrated or tlrifted we.st wards Irom their aiK'ieiit haiutats in Mongolia 
into tlu' fertil(‘ 1)asins of the Hi and Tallin livers, and (Aimi into Soghdiana I 
lirought th(‘ story down to the beginning of the eighth ei*ntiirv, when a iinal 
eftorton the part ol the Kastern Turks ('aine near to bringing about tlu* ri'sto- 
ration ol the I'liited 'riirkish lunpire, an effort wliieh was frustrated hv the 
dij)l()inaey of the ('hiiuvsi^ Such was tlu‘ jiosition when th(‘ Arabs, after wasting 
upwards of fifty years in d 'siiltory raids into Transoxania, sed about the 
serious invasion of that country undei their lainous general Kiitayba. 

Towards the end of the eighth ('entury we find two Turkish kingdoms on 
the Jaxartes : on thi‘ upjiei reaches <>f this riviT wert^ the Karhu]s, and on 
th(' lower the Ghuzz or Oghuz, a section ol the WiesUm-u Turks In and around 
Kashghar there was a third jiowerhil Turkish kingdom belonging to the Kara- 
Khanids. [d'he main Idghur kingdom lirst established in the middle of this 
century was brought to an (‘iid, as we have seen, bv the Kirghiz in the middle 
of the ninth century.] 
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As we are only concerned with the migrations of the Turks I must now pass 
at once to the last decade of the tenth century, which saw the first beginnings 
of that great infiltration of this race into the middle and near East. 

In the interval tlie Abbasid Caliphs had become masters of all the country 
lying between Khorezmia on the North, Chinese Turkestan on the East and 
India on the South ; but already, at the beginning of the ninth century, the 
Caliph was losing his hold on the lilastern provinces ot Islam ; and by the end of 
that century we find then^ the Sainanids, a native Persian dynasty (‘xercising 
independent rwlv, though outwaidly ac knowledging the authority of Baghdad, 
with their capital alternatively in Samarkand or in Ibikhara The Samanids at 
the height of their power ruled over Khurasan, which then extended to the ( ).\us, 
and included Herat and Merv, Transoxania, th(‘ pnA'ince of (ihazna extending 
from Balkh to the Faiijab, and Khorezmia. Their most tronhlesome neighbours 
were the lurks on llieir Eastern frontiers During tlie whole of the tenth 
century there wer(‘ frecpu'nt incursions or invasions made from either sicks 
We also h(‘ar of hordes of Oghiiz Turkomans being allowed by the Samanids 
to occupy land in Transoxania, land suited onlv to nomads, and engaging in 
return to protect the frc^iitiers from all inroads, and it is in this connection that 
we first hear of Seljuk, the grandfather of tht‘ two brothcTS who founded the 
Seljuk Empire. 

Wc read in Gibbon’s Chapter 57 tlie following accurate description of the 
situation in Central Asia at this period : In the decline of the C'aliphs, and 
the weakness of their lieutenants, the barricT of the Jaxartes was often violated : 
in such invasion, after the retreat or victory of their countrymen, some wander 
ing tribe, (embracing the Mahometan faith, obtained a free encampment in the 
spacious plains and pleasant climate of Transoxania and Carizme. The Turkish 
slaves who aspired to the throne encouraged these* (‘migrations, which recruited 
their armies, awed tlieir subjects and rivals, and jirotc'cted the fronticT against 
the wilder natives of Turkestan.” 

In the year 985 a branch of Turkomans under the leadership of Seljuk, 
separated from their fellow-tribesmc'ii in and around Jand, in the lower reaches 
of the Jaxarte, turned Muslim and were allowc'd by the* Samanid ruler to 
settle in Nur, north-east of Bukhara. 

The most redoubtable Turks on the Eastern frontier of Transoxania were 
at this time the Kara-Khanids, who are reported by legend to have, embraced 
Islam in the middle of the tenth century. The Kara-Khanids, as near neighbours 
of the llghurs, wcire probably more cultivated than the I'urkonian Scljuks. 
In 992 Bukhara was entered by Bughra Khan, who shortly after withdrew, 
owing, it appears, to ill health. But a fresh invasion took place in 995, and the 
Samanid king (Nuh), whose forces had been considerably reduced by revolts 
within his kingdom, decided to appeal for assistance from Sebuktagin, a 
Turk who was governor erf Ghazna, and had rendered great services to the 
Samanids. In 999 Sebuktagin died and was succeeded by his famous son 



Oct. 4, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 1089 


MaJimud of Ghazna, wlio in the course of his thirty years reign made himself 
master of all the territory possessed by the Samanids. 

The Ghuzz Turks had by this time arrived in vast hordes in lYansoxania, 
and already in the Samanid period many of them had settled round about 
Samarkand and Bukhara. The (jhuzz, like the Turkomans, belonged to the 
Western Turks, and on arrival in Muslim territory soon adopted the rehgion 
of the Arabian ])roph(‘t and always became rigidly orthodox Sunnis, a circunv 
stance which had n very far reaching influence on the history of Islam 

Later on bodies (jf these Turks began to ]X‘netrati‘ into Khurasan from both 
sides of the Oxus, only to be driven (>iit again by the Giiaznavids, and scattered 
westwards as far as Hamadan and iVlosul, robbing and pillaging as they went and 
making good government impossible f(X the lesser princ(‘s of Persia and Mesopo- 
tamia. Thus gradually the wJioIe of Northern Persia was overrun by Turks, 
who formed a valuable nucleus of f)artisaiis for the mort‘ or less organised hordes 
which were soon to arriv(' in Persia under the l(‘adership of the indomitable 
Seljuks. One naturally asks what particular (juality it was which diffenmtiated 
the Seljuks from tla* nunu'rous other borders which W(T(‘ (:(»ntmual!y passing 
into Khurasan and beyond 

The .sudden lise of tlu' Sxdjuks ma\ pu)babls' liiu* soh'ly to the personal 
factor. Really ('a])al)!(‘ men like Tughiil and his ])i(>tlu‘r ( hagliri b\ sheer 
individual prestige attracted to their bannt'rs 'J'urks ol an\' horde' that was in 
their neighbourhood pist as('hingiz Khan, though actually a Mongol, attra<‘led 
to his side counth'ss Turks * 

Thai we know so little of the i<*st of tlie (ihuzz is no doubt due to tlie fact 
that if they found no great leader, the name of theii tiibe or tribes would be 
ignored by nativ(‘ historians . and having reaclu'd the ('ud oi their wanderings, 
they either hecamo inergc<l in the l(3cal ]H>pnlation. 01 attached tluanselves 
to some new chieftain who might be moving lurtbci afudd. 

Wc next liear of the Sidjuks nnd(‘r the two brothers dughril Beg and 
Chagliri Beg, the grandsons of Seljnk. forming an allianct‘ in 1034 with the 
Gliaznavid Governor of Khorezmia, who had revolted at^ainst his masters. In 
the following year, dissatisfied w'ith the treatment the>' rt'ceived from tht' 
“ Khwarazm Shah,” they decided to follow the example of the other (ihnzz 
and cross the Oxus into Khurasan, when' lliey managed to make' themselves 
masters of the important towns ot Nasa, Merv and Nisha]nu. A battle at 
Dandanqan in 1040 finally ]nit an end to (ihaznarid rule in Khurasan and 
in the words of (iibbon founded in Persia the dynasty of the Shepherd Kings.” 

Mas’ud of Gliazua, wlio had been during this time mainly engaged with the 
affairs of India, now, too late, awoke to the gravity of the situation in the North, 
and made several attempts to drive the Seljuks out of Khurasan as did also 
his son Maiidud, who succeeded him in A.D. 1042. The aciual possession 
of this great province continued a question of dispute down to A.D. i(> 59 « 
when, by a treaty, it was definitely ceded to the Seljuks togethex with Balkh, 
Herat and Sistan. 
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While Chaghri I^eg was left to consolidate the powcir of the Seljuks in 
Khurasan, Tiighril Beg was pursuing a career of concpiest in the West; and 
])arcelling out his iiewly-acquiied territories among his nuinenais brotheis 
and nephews These early conquests included Iraq, Kiiinan, Ayarbaijan, 
Haniadan and (iiirgan. He selected Rayy as his lirst capital. 

Persia was at this time split up into a number of ind(‘])en(h‘nt principalities, 
which bad nothing in common but a nominal recognition o1 th(' ( aliph ■ and 
thfU'c could l)e no (juestion of any combined eftort on their part to show a 
united front to the advancing armies of Tiighril. The oiu'c ])()Wt‘rh||] Buwayliids 
who, since tli(‘ middle of tin* tenth century had exercised complett' control 
ovei the C.ali])hs of Baghdad, and liad founded states in Southern Persia and 
Iraq, owing to family feuds had lost much of their formei ]>ower and infliienct^ . 
and althougli th<\v were abl(‘, by olistinate braverw to delay diighriVs jirogress 
through SoLitlum Persia - iiotaldy at Kirman in 1047 and at Ispahan in 1051, 
which only surrenderc‘d after being com]>leielv starv(‘d out - -they were obliged 
in 1035 to r(‘Cognis(‘ dtdeat. 

In 1054 lughril fletermined on a tinal coiij), and after S(‘( airing his Hank 
by a successful raid into Azarbaijan, manhed dirc*ct on Baghdad. Here 
the political situation was all in his favom 'Ww Shi'a Buwayliids had plai'cd 
tl'K* a hairs of the orthodox (aliph undei tiu control of a ceitain Basasiri, whose 
position had been much weakeiu^d b\' the h(>stilit\’ ol th(' P>eduin ( hiehs ol 
Iracj Baghdad was luort'ovc'r the s( t*ue ol constant dispult's bahween th(‘ 
Sunnis and Shi’as The arrival of the ortliOdox rugliiil in the neighbourhood 
of Baghdad must ha\'e inspired lU'w hope in the lu'art t)l the* ( aliph Kaim. 
who was even suspected of having invited tht' naloubtabh' burk to ('oine and 
fleli\'(‘r him from his Shi’a guardians 

In December, I055, 'Fughril ('ntei(‘d Baglulad in state .ind wa.s loaded with 
favours hy the (hjli[)h, who seated him on a throne and clothed him with a lohe 
ot honour. Tlu* eonwrsation they now lu’kl was interpret(‘() l>\' Fughril s 
famous vezir Kunduri. 'i'lighril probalily only spokt' lurkish, loi none ol 
the Seljuks w'ert' ednealed men, and w(‘ have it on good authoiitv tliat even 
Sanjar, the last ol the great Selpiks, w'as illiterate. Flu‘y lett learning and the 
encourageinent of learning to their IVrsian ministers. We may recall that tlie 
great Imipcror Akbai of Delhi is said to have been illiterate, but 110 one r(m\d 
accuse him of lack of cultunx 

Meanwhile, at th(‘ apjuoach oi Tughiil. Basasiri had fled, and although no 
opposition was raised against the Seljiik’s entry into Baghdad, the presence 
of his nomad hordes was bv no means w^elcome to the inhabitants, and in order 
to avoid po.ssible disturbances, and thus preserve the political advantages 
he had gained, Tughril .shortly afterw^ards left Baghdad, but not before giving 
his niece, the daughter of Chaghri Beg, in marriage to the Caliph, and thus 
cementing the good understanding arrived at between the first Arab in the 
land and the self-made Turk. During the twelve months which followed 
Tughril and his generals succeeded in subduing Mosul and Diyar Bekr. 
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Meanwhile, Basasiri was planning revenge. He gathered round him many of 
the Beduin chiefs of Iracp intrigued with the Fatimids of Cairo and even 
stirred up dissension among tlu^ Seljuks themselves, by inducing Ibrahim ibn 
Inal, a cousinof Tughrirs, wlio had been made governor of Ramadan, to revolt. 
It must here be noted that tlie Turks always retained the idea of the family, 
and though they recognised the head of th(‘ clan, tlu'y did not aim at sole and 
individual rule by one chied, but bestowed newly coiupiered t(Tritories on their 
immediate kinsmen, giving them almost indep(‘ndent powcTs. This same 
characteristic is equally notabk' in th(‘ case of the Mongols at a later period, 
when Chingiz di\ade( I his vast lunpire among his sons. This was a v(‘ry diffen^nt 
policy to that pursued by other oru'utal dynastk's, wliose kings on accession to 
the throne wen^ in the habit of putting to death, or at best bJinding, all potential 
rivals, (ispecially th(‘ir brothers The subse(pu‘nt history of the gn'at Seljuks 
goes to .show how dangiaoiis this policy might Ixvome when the Nomads began 
to settle in a strange land, 'flu* revolt of Ibrahim ibn Inal was a case in point, 
and the situation was only .saved by the prompt action of Tugliril, who .sent 
three of his nephews to punish the rel)cl, and having ea[)tnred liim, causefl 
him to ])(' straiigli'd with the string of his (uvn bow. 

Tugliril next tniiu'd his atttaition i<j Basasiri and his Fx'duin (dnefs wdio had, 
in the interval, re-txaaipit'd llu' Residemw in Baghda<l , .ind in a I'uTc'e (Uigage- 
nient which (‘nsned, Basasiri. flcscrted l)v his new allies, fell into Tughril’s 
hands and was IxlK'adcMl d'liis was in io5(), and alter this snccf'S.s the 
founder of tlie S(‘l)uk ndrayusl from all lurtlier aggricssion and .set about 
the con.solidation <d‘ In', lunpire 

Chaghri Beg hail ju^t died, and iiis son, Alp .\rslani, was given the (h)verrioi- 
ship of thi‘ F.asU'rn })jovin((‘s. diaghri's widow, who vNas his second wife 
and the motluM' ol hi^ >on Sulavman, was now married to d'ughril. 

Although 'riighni sixans to h<Lvr grown weary of ('anqiaigning, his ambitions 
were not altogether sat ishe<l, and ins])iteof his old age ht‘ had made Uj) liis mind 
to ally himself yet more closelv with the ('ah])h. and sent liis V(.‘/ir Kundun to 
ask for the hand of tlu' ( aliph’s daughtiT But in spiti‘ of the deep obligations 
of the ('aliph towards th(‘ man wLo had released him from the Shi’a tutelage, 
and in spite of the fai l that 'ru^hril could at any moment detlirone him, his 
aristocratic Arab Idood nwndted against such an alliance with this crude 
Turkish chieftain, who was devoid of all the (‘legani'ies and nearly seventy years 
of age, and he at first refused. Some writiTs liave also suggested that the 
initial refusal was jirompted by a determination to make the price as high as 
possible, and indeed one of the conditions proposed was the immediate 
restoration of the CAiliph’s sovereignty over Baghdad. 

Not before tlie end of 1062 was Kunduri able to report a successful 
termination to these long drawn out negotiations, and at the beginning of the 
following year pre[)arati()ns were made for the marriage, which was to take place 
at Tughril's capital, Rayy The princess on reaching Tabriz learnt, (we may 
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imagine to her great relief) that the bridegroom had died after a few days of 
illness. Thus was the great Tughril, on whom fortiin(‘ had been so constant 
an attendant, cheated of his last great ambition. 

In less than twenty-five years, from their first successes in Khurasan in 
1037 down to the death of Tughril in 1063, these two brothers had con- 
quered the whole of Persia proper, and what is perhaps equally remarkable, 
had introduc(‘d orderly government into a country which for nearly two hundred 
years had been the scene of discord and civil war. But it was not only Persia 
that was resuscitated by the conquering Seljuks; Islam itself seeiped on \hv. 
t'vc of disruption : n(*ither the Sunni nor the Shi'a Caliphs were able to give it 
anything a})pr()aching its earlier homogencuty , thert' was no really jt)aramount 
power in Asia. It was Tughril who revived the waning prc'stige of Islam ; who 
postponed for nearly two hundred years the exterininatif)n of the 'Baghdad 
C aliphate, and it was his conquests which paved the way lor tlu' foundation of 
the last great Muslim Empire, that of the Ottomans oj Turkey The failure 
of the Crusaders to make a lasting iin])ression on Asia may also be in a large 
measure accounted lor by the existence of this strong Central Em])ire. 

It is one thing to conquer, and another thing to hold, and we must not forget 
that the Turks, though great soldiers, were very seldom administrators ; but. 
like the early Caliphs of Baghdad, they turned to the PtTsians'; and if the 
Seljuks were fortunate in tlieir leaders, they were equalh- fortunate in the great 
Persian ministers tlu'y attached to their service ; without whom it is unlikely 
that they would have been so clearly distinguished from 11 k* many hordes of 
I'urks who plundered their way across Asia. 

It was, however, a groat misfortune for the oriental world that the race 
which contributed most to the strength and continuance of Islam should have 
been illiterate and uncultured barbarians. This epithet does not, of course, 
apply to all the Turks ; for long before the time of Mahmud of Cdiazna — ^who 
at any rate attracted to his court the first men of letters of his day — there 
were branches of the Turks, notably the Uighurs, who had taken to a settled 
life and had developed a literature of their own. 'J'he nomad Turk, however, 
had no predilection for letters or art, and in spite* of the* generous patronage, 
which men like the vezir Nizam ul-Mulk gave to literature and science, the 
triumph of the Turk over the Arab gave a permanent set-back to that 
appreciation of Western thought and science which the Arabs had displayed 
immediately after their emergence from the desert. For the Arabs who brought 
nothing with them but their rich language and its line poetry, at once showed 
an eagerness to benefit by their intercourse with both Byzantium and Persia, 
and from the treasure house of Greek Science laid the foundations of a vast 
literature comprising philosophy, mathematics and the natural sciences, 
which though it owed its origin to Greek or Syrian originals, soon took on a 
character of its own and gave rise to various native schools of thought. 

The Turks, who brouglit nothing with them, cared for none of these things. 
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and it was only thanks to their cultured Persian advisors that Arabic learning 
and Persian literature survived. It is true the Seljuks did not, as did the 
Mongols two hundred years later, set out to destroy the monuments of Muslim 
literature, and this must be reckoned to their credit ; for the Mongols, like the 
Seljuks, had in their service men like Rashid ud Din and Juwaini the historians, 
who were tlic intellectual equals of Kunduri and Nizam iil-Mulk, but wer(‘ 
powerless to stay the wholesale destruction of the libraries of Baghdad wrought 
by Hulagu. 

It should also be borne in mind that although t\m mass of thc'sc' hordes wene 
(piite rough, their leaders often showed themselves suscc‘ptible to redined 
influences. A famous Muslim Geographer of th(‘ middle ag(\s, s})eaking of the 
lurks, ol)servcs : “ Their princes are warlike, proxddc'ut, linn and just : they 
are distinguished by admirable qualities • the naticni is cruel, wild, eex^rse* 
and ignorant." 

hYom the point of view of the pc^aceful merchant or cultn^ator it is diHii.ult 
tor us to judge wlu^ther tlievwcu e able to notice any difference between the' raids 
of the Ghuzz and the invasion of the Seljuks ; botli wctc probably more .darniing 
than the constant wars betweciu the Ghaznavids and the local Persian princes 
in these la.st it was mainly tlie regular soldiers which w. re (‘ngag<*d, unden* 
trained generals, wherc^as the Ghuzz, who were solely bent on loot and pillage, 
wc^re allowed to practice without restraint evcTy kind of deprc'dation 'Die 
military adventurers of the princc\s and their generals often make good reading, 
and their prowess fills us with admiration — but oner is apt to fc‘C‘l the aimlessncvss 
of it all and to be disgusted by the wanton waste of human life, and to rcrgrct 
the absence ot all cultural interest outside the hc‘hl of religious fanaticism : 
a thick mist of battle, murder and rebellion seems to cast its shroud over ever> 
page of Islamic history and leaves one with the im\)ression that the' average 
inhabitant of lArrsia and Central Asia spent bis days in eithei apprehension 
or terror. And yet we know that in spite of these cronstant wars and rtdxdlions 
the system oi eidininistraticju under the Samanids and the Seljuks was edaborate 
and sound in theory, and that on the whole justice was well administered. 
Moreover, in the midst of evil this rivalry of 'warring chiefs and the burnings 
and pillagings of towms, the student in his cell, the eistrcjiiomer in his tower, 
the poet at the court and the preacher in the m(3sque, still existed ; but as 
they are for the most part ignored by the chronicler of the day w'e must discover 
their existence by piecing together the broken mosaics which may be found 
after careful search in the rare books of travel, and in those rare passages in 
Persian poetry wdiich contain personal allusions or references to passing events. 

Thanks to the preservation of Nizam ul-Mulk s “ Book of (joveriiment, 
we have very precise information regarding his, Nazim ul-Mulk’s, system of 
administration. As has already been mentioned, in the eyes of the lurkish 
nomads the Empire was the property of the whole family of the Khan ; and 
not only were entire provinces given over to uncles, brothers and sons, who 
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ruled them in their own name, but there was further introduced a system of 
territorial hefs which were distributed to distinguished soldiers in lieu 

of payment (T grants or in part j)ayment. Nizam ul-Mulk himself tells us that 
this was an innovation and that in the Ghaznavid h2mpire troops were paid in 
money only. Idef holders were only entitled to demand a .specific sum from 
the inhabitants and had no rights over the persons' i)roperty, wives or children 
of the jiopulation. 

Th(' great \'ezir also describes the diihculties that were encountered in training 
nomad cliiefs to adopt a sixlentary life and to submit to the same adipinistration 
as the .settled po])u 1 ation Fiider former Persian rulers there had be<i‘n a strong 
force of “ guards ” comjxxsed of bought slaves and merct'naries, and some 
means had now to l)e found whereby the nomad invaders might be brought 
under the same systtun In his “ Hook of (xovernment ” he gives a most 
mtiTesting account ot the nieasuns he adopted for training large nutnbers of 
young Turkomans to become servMiits of the* (ourt, without intt'rtering with 
the interests of thi' settled ])opulation He was also strongly ojiposed to the 
holding of more than one post bv any individual, as this tended to increase 
the numbc'r of unemplovi‘(l in the otticial class, who were always an element 
of unrest. 

Sanjar, having spent twenty years as virtual ruler ot Khurasan, was dt'stiiual 
to spt‘nd forty yt‘ars a.s mastcT of tlu' whole lunpire His laagn was distinguislied 
by great sueax'sses anil great reverses Among the former wen* his conquests 
of (iha/na, Samaikand and Sistan Among the latter was his deleat at the 
hands of thi“ Kara-Khitais. which deservi's sp(‘cial notice on aci'ount of its 
curious repercussion in Ibirope Mahmud Khan, tlu' Kara-Khanid King of 
Transoxania, had invoked Sanjar’^ hel]) against the Karhik I'lirks who had 
invadi'd his country fhe Karluks in theii turn a])pealed for aid to the (hir- 
Khaii (or I •niviTsal-Lord) of another group ot Turks known as the Kara- 
Khitais. Negotiations for a peaceful settlement having broken down, mainly 
owing to the haughty attitude adopted bv Sanjar, a sanguinary battle was 
fought in the Katwan stepj)e in September, 114T, in which the Seljuk arinv 
w^as totally defeated and lied, leaving half the army dead or wounded. The 
Kara-Khitais in llie same y<‘ar occu])ied Bukhara^ 

The H'ports ot this defeat, which reacluxl Europe shortly alter, led to the 
belief that the Seljuks had been defeated by a Christian j)rince on their Eastern 
frontier ; and hopes were cherished that a iiew^ Christian ally had suddenly 
appeared who w’ould simplify the (Tu.saders’ task of attacking the Seljuks 
in the rear. It was actually this rumour which led to the belief in the Christian 
kingdom of Prester John in Central Asia ; and there w’^as this much of justifica- 
tion for the re]X)rt, in that among the 'Turkish tribes fighting for the Gur-Khau 
some professed tlu* Christian faith. 

The main caust* of anxiety to Sultan Sanjar during most of his reign was 
Atsiz,the Khwarazin Shah who succeeded to the (lovernorship of Khorezmia 
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in A.D. 1128. Although wlien he died he was .still the vassal of the Seljuk 
Sultan, he must be regarded as the real founder of the dynasty of independent 
Khwarazm Shahs, who in the thirteenth century were the last bulwark betw'ecn 
Persia and the invading Mongols. The story of the constant revolts of Atsiz 
and the repeated e.xpeditions into Khorezmia of San jar make wearisome 
reading, and need only be referred to be(’aus(‘ thev C(Ttainly hastcuied the 
break'Up of the Seljuk Empire. 

It was however his near kinsmen th(‘ (ihiizz nomatL in Khurasan who hnally 
brought Sanjar s rul(‘ to an em) In A.l). 1153 the leaders of the.se Ghuzz, 
<‘nrag(^d at the Sultan’s att(unpt to subdu(‘ tlKun to th(' ruk' of Persian othcials 
and tax-collectors, ros(‘ in r(‘Volt, and not only destroyed his army but took the 
Sultan himself ])ri.soner. He remained in their hands until 1156, when some of 
Ills faithful retaiiK'rs managed to obtain his release by bribing his custodians. 
He was brought safely to M(Tv and began to eoll(‘f t a new army, but grief 
at the ruin and (k\solation of his country, combiiK'd with old age lie w^as 
then seventv-tw()-- caused his ck‘ath a few months later. In tluvse tragic 
( ir<'umstanc(‘s did the Linpire of the gr(‘at S(*ljiiks come to an (‘iid in A 1 ) 1157 


i:\HlIHTIONS OF APPLIED ART. 

Modkrn Ti..M)J’.S( 1 i s l\ 1 )i c oi* \'i 10: . .Messrs Heal’s, Tottc'uhain ( 'oiirt Road. 

Kxhibitioii open till Oct. 31SU 

Mr. Ambrose Ileal is a inocU'rn rather in the way that Mr. Ikrnaic] Shaw' is 
a niodern He is dina t and earnest, and never more conservative tiiaii when ho 
IS being einancip<itt'(l Much ot Mr. Ileal’s work, so excellent of its kind, seems 
to s.iv . It’.s all right, m\ dear man and woman in the stret‘t : \'On may come 
iK'ar iiK’, you mav tweii a('(|mrt‘ me, and J shall do vou no iiarm I am really as 
innocent as a.^pidistras 

And so it IS Icir, lar bett('r th.m a.'>pidistras. to(», and betUa' than much that 
is truly antujue 01 Irulv modern Mi . I Itsd's work not what we mean by modern. 
It insi.sts on the intimsic attractions ol grain. Hut did not the eighteenth ceaitury 
do th<‘ .same 'I he eighUeiith century insisted on sonH'thmg at the same 
time : the twentieth etaitury tends to expect materials and techiiupies to shoulder 
resyionsibilities that are beyond them. 

Now in order to bung out the charc'icter ot a matcrip.l, the artist or craftsman 
has got to (h^ more than, so to speak, make smooth its path h\ chf)0.sing “ artless 
forms, Notlune is incnv “ artv’^ ” than artlessness, un I ortu irately. When art is 
not primitive it must have urbanit\' ; there is no possible compromise 

To come to the present show^ at the Man.sard Gallery. The furniture is m three 
kinds of wood; macassar ebony, walnut and oak. The Arst named is luxurious. 
The cieiir cut de.sign of the suite in w’hicli it has been applied brings out the rather 
unsympathetic liardiiess ol the w^ood, wdrich is here inlaid with ivory. Altogether 
pleasanter is the French walnut suite, though the straiglit grain attracts too much 
attention to itself. It is advisable iclare artem more than this. Some of the 
designs in oak are still more agreeable. They are always educative : they state 
the problem well even when they do not solve it. 
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The general level of the li^xtiles shown is a high one, and some ol the patterns 
arc very good. Artificial silk is here and there seen mixed with other materials, 
with a pleasant enough etlect : less sheen is imparted than one might expect. 

Some of the glass for table use is elegant. If one can be satisfied with something 
less than Corbusier an<i Lalique, a visit to the Mansard Gallery is worth making. 


NOTES ON BOOKS 


Ki'.cT'.nt Kngush Domestic Akchiikciure. 1929 
London : the Architectural Press. 15.S. 


Edited by H. dej(^. Hastings. 


( )n the jacket of this book wc see represenf ed a sort of Mai let -Stevens \or Corbusier 
house. At once our (‘Xpectations an* roused - or our fears confirmed. Rut 111 
either case we shall C‘xperience a reaction when we open the book and turn over 
the leaves. For it is only at the V(‘ry (uid that anytliing like the hopse on the 
jacket again makes an a])p(‘arance And then, on closer scrutmv, the similarity 
to Steven.s-(‘orbusior work is found not t(» be very complete. 

As the recent pliolugrapluc exhibition at the K l.B.A. gallery proved, ICnglish 
arcliitects arc not plunging cntluisia.sticallv into th(‘ ultra-modern movement 
\vherc‘ commercial buildings are conc(‘rned. Tho same restraint is shown in recent 
examples of hbiglish domestic arcliilet tui(‘ Just as new plays woo London from 
an outer circle of theatres, so tlie neu housi s ari^ making their shv df>but on the 
outskirts of th(‘ metropolis Of the hundred platt‘s in this book only about hall a 
dozen represent anything like the twentieth c(‘iitury manner 

The Silver End gaiden village houses are not m ferro-eoncrett^ uor is their 
fenestration charactenstii' ol tht‘ European tendency to make the wdndows run 
the whole length of the building. P»rick is thi' ‘material used ; it is colour wiished, 
so that one wonders whether th(' intention ir» to deceive the ey(‘. There is absolutely 
nothing against deceiving the eye, but th(' dec'eption, if such it is, fails here. The 
group of four cottages is most agreeable nom* the less, and also cheap, their cost 
working out at iid. per foot cube. In "(‘lural form they an^ to all intents and 
purposes a coniproini.se between the inod(?rn geometric and the (Juet'U Anne styles. 

Rut this IS beginning at tlie end. .\s Mr Hastings .says in liis pn^lacc, '' the 
houses have been arranged by tlu* jieriod in a rough chronological sequence, 
wherein the amateur of architecture may trace conseeutively the effects of 'J'udor, 
Georgian, and mod<‘rn Continental inliiienc.es on contenqiorary thought.’' We 
start with a large and solid half-timbei country’ house in irrepr(-)ac]iable taste. 
Nor could erudition produce anything more satisfying than the house at Sandwich 
Bay by Mr. C. H. Biddulph-Piiichard. Those who disapprove of a great expendi* 
ture of money and ingenuity on n'capturing effects of picturesque rusticity will not 
care for the thatched house on page 8. Its more modest tiled vis-d-vis perhaps 
just fails to charm by its very fidelity to a traditional method of panelling the 
walls. There results from this a stiffness Avhich does not make for rcT^ose. 


At Withington, Gloucestershire, as elsewdicre, Mr. JA\slie Mansfield’s conserva- 
tism IS shown to be justified. The vast Ayrshire mansion by Mr. James Miller is 
equally sober and rea.sonable. The design of Braydon Hall, which has affinities 
to the two foregoing, is more concentrated and — oik‘ would judge from the 
illustrations — more genial. 

With two charming weather-tiled cottages, by Messrs. Imrie and Angell, and 
Baillic Scott and Bert'sford respectively, we leave the Gothic age behind and com^ 
to the stately, if .somewhat complacent, renaissance house. Burdocks, by Mr. E. Guy 
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Dawber. The defects ot 0^ Park Street, page 35, are evident enough : unsatis- 
factory proportions and too many windows. No. 15 Church Row, Hampstea,d. 
on the other hand, is good : spontaneous without being particularly original, with 
excellent proportions and windows perfectly arranged. 

The two examples given of Mr. Clough Williams- Kllis’ work are puzzling, 
C^versham Place less so than tin? house at New R()mne\'. Perhaps in a ])hoto- 
gra.pli the green-tiled mansard roof looks he‘avier than it does in reality, l^ut 
that the hous<i at Ne^w Koniney has an air ol whimsical accomplislimcnt there 
can be no denying ; it would be interesting to kiunv how well it wore on increasing 
acquaintance. A ccTtain apparent abruptness ol colour contrasts is, perhaps 
umjxpectedly, one of the most attractiva^ priints about ('avershain Idace. The 
proportions and spac(‘s lu^n^ are suavely elegant * not merely sale, but individual, 
rdussics. 

What one can se(‘ ol llu' hons(\ pag<‘ 03, by Sir Kdwin Jait\'en‘^. is ol a tine lour- 
square solidity. Tia^ same architect’s house at (Tidlaue, pagt^ 1S3, has a similar 
character, and is built on au interc'sting plan with a s( micireular Irontage. 

Tt IS a pity tliat no more complete view is given ol th(‘ house at Sandgrite by 
Mr. Basil Touides than Hint otlen^rl by the two photographs on p[) SS, So. There 
IS no plan eithiT. uulortunately 

'rhen with N( ^\ W<i\'s, Xortham]'ton, by Proh'ssor Bt^hreiis «ind W J Ikisselt- 
Lowke, wt.‘ (,ome to th<5 fronlitTs of mod(‘rmty. Mr. (' H B Ouonneirs house 
at SilviT ICnd, with slate roof and tall chimneys, is not going to makt' anyone 
write to the fiapers in alaiin. P>ul it anyom* writi's against Mr, T'. S 'Tait's 
Le Chateau, llie defenct' will not be handi('app<‘d by any lack of amimuiition for 
its .irtillery 

AkriFiciAL Sii.K. Uy Ing Dr. k'ntnz Keinthalei, O ( 1. Professor tur Tecluiologie, 
Uochschule fiir XN’elthaiidei, Wicm. Enlarged and Revist‘d I'.dition, translattul 
from the German b\ F. M, Kowc^, I>.Sc., J'.l.C'., I^iofessor of Colour Chemistry 
and Dyeing, Leeds Cniver.sity . London. Chapman and Hall, Ltd. 21.9. net 

Recent dev(*lopm(‘iits m the importance of the artificial silk industry have led 
to the appearance of a number of text-books, anu)ng.st which the present volume 
occupies a proniinmit position. Tt is not a mere translation of Dr Heiiithaler's 
original work, published in German in 192O, but has been revised and considerably 
tMilarged by Prof(‘.ssor Rowe. The general intention ol the hook can be gathered 
from the author’s remark : ' It is indeed particularly important that tho.se engaged 

in merchanting textiles should obtain a deeper insight into the development and 
manufacture of artihcaal silks, m order tliat fliey may he in a better position to 
iiiKlerstaiid the inauilold causes to which defectivi* goods may be due ”, to which 
Proh‘ssor Rowe, in the Translator’s Preface, adds : “At the present time no om* 
concerned with textili^ materials, and particularly with the dyeing of them, can 
aftord to neglect to become acquainted with such information on the manufacture, 
propcTtics, uses, etc., of artihcial silks as is available for publication.” 

Th(‘ task which the authors have thus set themselves has bi’on successfullv 
performed. The main account of the tour ]miicipal methods of artificial silk manu- 
facture is preceded by a useful chapter on lh(‘ chemical and phy sical properties ol 
cellulose, and its behaviour under the influence of v^arious conditions and reagents 
The four methods themselves --viz., the nitrate, ciiprammonium, viscose and 
acetate processes — are treated in considerable detail, and the recent modifications 
in the viscose process, introduced by Lilienfeld, receive due notice. A few subsidiary 
products, such as cellulose formates, I-ilienfeld’s ether silk, and thiourcthanc silk, 
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are also doscribeci ; and a brief account is givcui ol the so-called ' staple fibre ’ 
industry, in which short lengtlis of fibre are worked up, sometimes in conjimctioii 
with wool. The latter process attained some importanct* during the war, but in 
view of altered conditions is no longer \ery widely used 

7 'he firoptTfies of artificial rdlks next come unde' review, and ni natural stHjuenc 
an important chapter sets out tht‘ various methods of testing m vogiu' at thi” 
pH'sent time. In the latter comu'ction it may be ol intiu'esl to not(' that tli< 
fluorescence reaction utkUt the mflueiic<' of ultra Molet light, though important 
results were expected from it, seems to have been sonudhiiig (jf <1 disa])])()int mcmt , 
the effects being too much at tlu* mercy of accidental l.ietors. j 

As is well known, the dyeing of the product has becni found m the past ii> gi\ i 
rise to prolilems of extri'ini* difficulty, whu h at one linu' tlireatiMicd \to impose 
sevens restrictions on tlie whole arlilicial silK mduslrs ; tlu‘si\ lu)we\'(‘i, hav(‘ now 
been for the most part ove'rcome, and the siictessliil nudhods 111 iim‘. m so fai as 
they }iav(‘ been divulged, are fully d(‘scrif>ed t he mauilold u.^es to whicii tlu 
final product can bi* put are mext dealt with, though any description ol thi‘ actual 
machm(‘s used in knitting and weaving has been judged !«> lie outside the' scope 
of th(‘ book. In addition, some* attention is paid to <1 grouj) of othm pnxlucts 
which may be maiiuhict ur(‘d from spimimg 'Solutions . and there is also uK luded 
a chapter, inevitably of a somewhat ('jihemeiMl iiitun*, e»n thi‘ (‘(onoiux' position 
of the iudustrv- 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK, 


Momja^, Octoui.k 7 Automobile I’uauk'**!'''. Instilutiou 
<*f, at till' Monhant Ventun-rs’ TfihriKal Collem, 
Uuhtol ().is p.JH I’ruf Moryaii, PrcMclMitia! 
AiJdnss, “The Meinbei atul the hisiilutiuii “ 

fuiiKir Inistituliou of lirif.;ineeri<, at ih St Man V 
I’arsoiiaKc, Main heater. .Aniivial (lemia) Mei-tiiiK 
Mr. H IlLTrim’, ( hairiiian’s Address on “ Maelum 
Tools, Past and Present ’’ 

1 I LSHAT , OCTOBEK H .Aits, Ko\al Aeadem\ of, Iiurlini4t<»ii 
House, W, 1 'JO p.ni Prof Arthni 'Ihomson, 
“ Analone -Tlif 'TnuiK, its Uoiifs and Mum les J he 
Surface Forms depende nt then on m Ai tioii .ind 
Kepose,” (Lecture] ) 

Automobile Enj.;meers, Jiistuntjoii of, at the Km^!’s 
Head Hoti'l, t ovcntvv. 7 to p in Pin* W Monjau, 
“ Tlie Member and llie In.stitntioii ’’ 

llluniinatinii I'.ngineennR Societs , at 15 Savo\ Sticfl,. 
Strand, \\ (' I>-u> Opeinu}^ Meeting Kejiirt 

’on ProHnpbin llluniinatm;; Fji^Mmciinj^ and lAlnbitt«ni 
ut Apjtaratus 

jManric lMi{„uneerb, Institute of, 'The Mmorn’S, h 

0.30 p,m Mr I'..sUil Uer^^, “ Llectnc ITopulston a‘. 
api lied to Passenger Liners.” 

Metals, institute of, at Armstrong t ollege, Xewtastle- 
ou-'I vne 7 to p.m Mr S, (*, Honilra> , Chairman’s 
Adili'tss. 

Pelrolcmn 'Tochnologiistss, Institution of, at Ihe Rosal 
S oui!.i\ <u Akts, Adelplu, W ,t . 5 to p.m A 

Symposium on tin' Fstmiation of Cum m Petnd 
SpeaUeis It -Col b J. N Auld, Dr K. W | 
Mardles, l)i If Moss. Mr, ( R VVagiicr and Mi 
]uluis Hyman. 

WhUNEsnAV, Oc'iOHEK i) Metals, Institute of, at 'I liomas’s 
C ale, High .Street, Swansea 7pm Mi I.H fitant, 
(. bainuan ’s Acldit'ss 

Wireless lechnology, Institute of, at the Faigmems' 

( lub, Coventry Sired, V\ . 7 p.m Amnial (Jeneral 

Meeting. 

Thursday, October 10 . Aciouaulii al S<huT\, at the 
Royal Soeinn 01* Arts, Adelphi, W (' h jo p.in. 
Mr. C , R. Fairev, “ 'The Range of Aircraft ” 


\ils, kuN.il \(adim\ ol. Putlinglon Housi , W , 

I ;o pm [Tof Aitl'Ui I lioinson, “ Arialomv - llie 
iiiink, Its Pones and Musdis The Siirla* e iKmi" 
d(‘j>en<leid tlnn<.n m \ttion mid Repos* ’’ (Ifituie 

11 .) 

Lkdrnal \ssi k i.itu ni tor Women, .it Al< >andra Hniist , 
’<> *'Kin ’swas , \\ ( ji m .Mr. f* I' Kc wle\ , 
“ I lettiual told that Keeps” 

\t' t.ds. Institute oj, at tin ( h.imi'er ol I onmien < , 
Pirnnm.’ham. ; pm Mr J. North, ' M* tal- m 

\in lalt Stria tines ” 

Al s t Pall .Mall, S W 7 yi p.m Dr S VV Snntli, 
( haiiiiiaii's .'\ddle^s, Some ba* ton in Soluliln atmii 

li<n>A\. t>< tom K 11 t liemu al Industrv, So'ut\ ot 
(( ln*mn al LiuMn(‘<'inJK (»roup), al Piirlington HoUs* , 
W ^pm Mr I 1 )a\ idsoii Prat I, ' Ralion,dis,uion 
Its Meaning and Aj'ji|i('ation.” 

Liimiieeimg litspet lion, Institution of, .il tie' Ro\ .\i 
So( 11 lY 01 Aii’is, .Adf'lplu, \V ( s yt Jim Mi 
b. 1 T.aw, “ Idle C iieiiiK al Lalioralon in Insyiet lion ” 
biigeiiKs .SocieD , at PtirJnigton lloiisi', VV H ji m. 
Hi b. (>. L< iM>i, ” Mental J >i-ti< lein V l*r<-sent l'olic\ 
and Kugemi l<leaK ” 

Metals, Institute ol, at rmveisili i Vjijilied SmciY' 
l)«*partment), Siiettield 7 'jo pm Mi b l 

Robinson, Cfniiman’s .Arkltess, '‘S<im<’ Notes on tke 
Si'ler tioil of Suitable Metals to Resist ( orrosicii ’ 

S vn Ri>A\ , Otiom u ij (. ountr\sid( , National t ont<’ien<.<’ 
loi till- Pi o^erx a tioii of the, at the Queen’s Hotel 
PaMluni, Ambleside 10 a. in ”A Pohev for the 
Preservation ol Lake land ” S;ieaKeis Mi <• 1 . 

P< pier, Pn»t P Alien rombie, and Mi If-wart fames 
•S p.m “ S.iteguarding the Peautv of tlu l.alo 
f^istru l as a National Heritage.” Speakers Sn 
Chark-s 'Trevtdean, Pn»l P Abeit rotnbie. Mi ' , 

XN'iIlianis-l’llKs, ynd Sir l abian W'an* 

L.t i Horiniuan Miisenin, I'ores't HdJ, S b- ^ ,71 j» m 
Prof. I K, Ainsuoith Davis, “ Maniiuotli arul Man ” 

SoNUAA , < )< joiii' R 1 3 . Countryside, National touh reim 
hii the Preservation of the, at the Qiirm's Hotrl 
Pavilion, Amblesule g j' m. “ Spe< ial Asj>eds ot 
l.o(al Prest'rvatioii.” Speakers Mr. Hugh Waljole, 
Mr. H J. Massinghain, and Mr. H. H I’eadi. 
k.30 p.m (1) Dr II |. Moon, ” P»ird Life «il thv 

Distrid ” (2) Dr, Vaughan (.ormsh, “ bnglish 
Scenery.” 



JOURNAL OF THE 
ROYAL SOCIETY OF ARTS 

No. 4012. VOL. LXXVIl, 

FRIDAY. OCTOBER iitk, 1929. 

All communications for the Society should he addressed to the Secretary, John Street, 

Adelphi, W.C.(2.) 

PROCEEDINGS OF THE SOCIETY. 

ALDRED LECTUREvS. 

NOMADIC MOVEMENTS IN ASIA. 

By Sir E. Denison Ross, C.I.E., Ph.D., 

Director of the School of Oriental Studies, 
and Professor of Persian, University of London. 

Litture IV.---CHINGHIZ KHAN AND THE MONGOLS. 

{Delivered May 13//1, I92()). 

In this, the final lecture of my course, I shall deal with the invasion of China 
and Middle Asia l)y the Mongols during the 13th century. It would take me 
outside the limits of this lecture if I were to dwell on the Mongol invasion of 
Europe. Although the migration of the Mongols was on an infinitely larger 
scale than the three movements of which I have ahead}' spoken, its influence 
on Asia has been less lasting than that of the others. The influence of the 
Arabs, for example, is ever before us in the wide-spread profession of Islam ; 
the westward movements of the early Turks paved the way for the later 
supremacy of the Scljuks, which, in its turn, led to the subsequent domination 
of the Middle and Near East by the Ottomans. Mongol rule in Persia lasted 
barely 80 years and the Yuan dynasty in China rather less : and it is only in 
Southern Russia that we can readily detect to-day the ethnic results of the 
Mongol invasions, for it was in Russia and not in Asia that the descendants of 
Chinghiz Khan ruled for the longest period. 
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Map of Central Atia shewing the boundaries of the Empire ot Chiiighi^ Khan. 
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The name of Chinghiz Khan is commonly associated with I he t(‘rril>le invasions 
of Persia and Eastern Eiiroj)e which were carried out by the lorces which he 
had set in motion in the 13th century. It was in reality Ids Knmdson 
Hulagu who turned JLighdad into a smouldering chainel liouse, and it was 
another grandson, llatu, who invaded FZurope. Chinghiz Klum himsell never 
iourneyed furth(‘r west than the Oxus or lurther Soutli than the Indus. During 
liis active career, extending over tifty years, he was lully occupied with the 
unitication of tlie Tatar tribes, th(‘ coiKjuest of Northern (diina and thi' over- 
throw of the jX)Werful king of the Eastern Pro\dnces ol the Islamic world. It 
was another grandson, the famous Kubilai Khan, who comj>leted the conquest 
ol China, and founded the dynasty of tlie Yuan, whicli endured lor s(‘venty- 
hve years (1257-1332). 

Harold Lamb, in his popular account of Chinghiz Khan, thus summarizes 
in a few words tht‘ career ol his hero : “ A Mongol nomad who had n(‘\ er seen a 
city, lounded an (‘inpiro that ruled half the world ; a hunter and herder ol 
beasts out mamenvred and cnislu'd the armu's of ifjree civilizations; 
a barbarian who did not know tlu use of wiiting tiMde a code of laws foi liflv 
peoples.” 

(diinghiz was something moie than a ruthless barh.niau at tiu' head ol 
countless sa\ age !u)i semen, and though 1 h‘ and his successors cariied d(‘struction 
and desolation into the lairest lands of Asia on an unpi ('cedimted scale, what 
he achieved in unih'iiig his einpiie, m organising his admini.dration, and in 
codifying his laws, entitle him to ihistiiited admiration. As a world conqueror 
he does not yudd in emintmce even to Alexander the (iie,it ; as a legi.slator h(‘ 
may litly be com])ared to N.q^oleon , as an administ rator he showed a wonderful 
broad-miiidediK'ss in choosing tin* right men to serve him no matl(‘r wlial 
their nationality , as a general he was never out-manoeuvied and as a soldier 
lie was the [)ravest of the brave. It is none the less astonisliing that a man who 
displayed such gilts ol statesmanship, lort‘sighl, love of justice and n*al tok'i ance 
should have stnx'ad over half Asia the stillness ot a churchyard. Hr)W' can we 
account for his inhuman savag(u\ ? and whence did lu* d('rive the ambit iim 
to conquer all the world He had nothing to pnxich, lor the Mongols, unlike 
the Arabs, had no slogan, no new culture to olfer the con(]uc‘red peoples, nor 
did he care for the things those conquered i)eoples possessed. 

If we consider for how many cxaituries tiie various hordes ol nomads had 
hovered on the Northern frontiers of ('liina, without ev(‘r making any move men! 
on a really large scale, we shall better realize* the outstanding importance* of 
the part played by this e\traordinar\' man. All ])revious moV(*ments, whether 
towards China or towards the Middle East, seem like so many aimless wanderings 
or haphazard raids which only took detinite shape with the chance ap])earance 
of a great leader. With Chinghiz the case is diherent ; for he seems from 
the first to have been inspired by a definite desire to compaer the whole world ; 
with the sole object of getting other nations to provide for himself and his 
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family . But how, one asks, did a man, brought up in the simple environment of 
a nomad camp suspect the wide extent of Asia ? 

He, of course, considered the organisation of his empire only from the point 
of view of nomad conquerors dominating civilized peoples. And what can 
have given birth to this spirit of World-conquest in this nomad chieftain ? 
His whole life was devoted to this one aim, and so powerful was this spirit 
in him that it seemed to survive his death and to pass as a natural heritage 
to his very numerous sons and their descendants. Though he cared nothing for 
human life, he cared a great deal about law and order. 1 

I fear I cannot, in this lecture, indulge in the anecdotal side of the career of 
Chinghiz Khan, for I am only concerned with him as the leader of his people 
and not as a hero of romance. It is interesting to consider how Chinghiz 
Khan came to enjoy such popularity in the West. How so much romance 
attaches to his name that any popular work written round it is at once assincd 
of a market . When did this taste for Mongolia in the Middle Ages lirst manifest 
itself ? Marco Polo, who also makes a best seller, belongs to the same land and 
age. The only pity is that scholars have not the time for writing popular 
books, and that consequently the writers of them know nothing of the sources 
and never seem to know where to find the best information, thus leading the 
public astray. Now the sources are exceptionally plentiful. First of all there 
are the Chinese histories of the Yuan dynasty, which tell us about his early 
career and his conquest of Northern China, but very little of his achievements 
in the West ; and secondly the Persian histories ; and thirdly the Mongolian 
histories, which are mostly legendary. The monumental History of the 
Mongols by Sir Henry Howarth, though a mine ot information, is actually 
only a compilation ot second-hand sources, mainly French and Russian. 
By far the most important account of Chinghiz Khan in English is to be 
lound in Professor Barthold’s Turkestan down to the Mongol Invasion 
(Publications of the Gibb Trustees, New Series, Vol. V, 1928). 

Certain writers on Mongolian history have held that if Chinghiz had not 
achieved the confederacy and overlordship of the Mongolo-Turks, circumstances 
were such that one of his rivals would probably have done so ; for times were 
obviously ripe for the unification of these peoples. 

In order to understand the career of Chinghiz Khan we must know something 
of the state of affairs in China at the beginning of the twelfth century. The 
anarchy which followed the fall of the T’ang dynasty in 906 gave the opportunity 
for a Mongolian tribe known as the Ch’i-Tans or Khitais (whence our word Cathay) 
who had recently conquered Manchuria to invade Northern China. In 963 
Southern China was brought under the rule of the Sung dynasty, who had to 
protect their frontiers, not only against the Khitais in the North, but against 
the Tunguts in Kan-Su, During the greater part of the eleventh century the 
Khitais and Sung rulers lived in peace. In 1114, however, a Manchu people 
called the Jurchen,who were vassals of the Khitais, revolted, and having driven 
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their former masters out of Northern China, founded a d5masty known as the 
Chin or Golden, with their capital at Peking. The chief of the Khitais, Ye-liu- 
ta-shih, fled with his people from China and, after years of wandering, arrived 
in the country of the Uighurs, in the Hi basin, who had been his vassals, and 
now received him as their over-lord. In the course of the next few years he 
conquered Kashghar and Khotan, destroying the power of the loial dynasty 
of Kara-Khanids. He also made the Khwarazm Shah, Atsiz, liis tributary, and 
captured Transoxania ; finally, in 1141, he defeated the Scljuk Sultan, Sanjar, 
at Katwan, in the famous battle to which J referred in my previous lecture. 
He was now proclaimed (iur-Khan. or universal lord of the Turks, and his 
newly-founded dynasty is known as the Kara- Khitais. His kingdom now 
comprised all the lands of the Turks, from the country of the IHghurs to the 
Sea of Aral. He made Bala Saghim on the Chu river his capital. This empire 
lasted down to 121T, when their power was destroyed by the Khwarazm Shah. 

At the time when Yc-lui ta-shih was forming his new Turkish empire in 
the West, the Tatars of Mongolia were rapidly growing in strength and were 
causing much anxiety to the (".hin Emperor. One of the most formidable of 
these peoples were the Keraits, a Turkish tribe who had been converted to 
Christianity by the Nestorian bishop of Merv in the eleventh century. Among 
the vassals of the Karaits who aided them in their wars against the ('hin was 
a confederacy numbering upwards of 30,000 families inhabiting the prairies 
round about the Onon and Kcrulen rivers. The head of this confederacy 
was a certain Visugai who married the daughter of the Karait prince, by whom 
was born to him a son named Temujin, afterwards known as Cliinghiz Khan. 

On the death of Yisugai in 1167, Temujin, who was twelve years of age, 
was considered too young to succeed his father, and the King of the Taijiut 
was elected as chief of the confederacy. The active career of Temujin did not 
begin until twenty-one years after his father's deeith ; not that the young 
man was idle during these years ; on the contrary he was, with the wise counsel 
of his mother, steadily paving the way for his future career ; and always 
watchful for the moment when he should be strong enough to S[dze the leader- 
ship of the confederacy, from which he had been excluded by reason of his 
tender age. Temujin, during these years managed to retain personal inde- 
pendence with only a very small following, but in 1188 this following had 
attained such large numbers that he felt strong enough to give battle to his 
rivals the Taijiuts. In the fierce contest which ensued, Temujin owed his 
victory of 13,000 over 30,000 men to his tactical skill, and with it began his 
triumphant career as a conqueror. His next task was to subdue the Merkits 
who lived round the lower shores of lake Baikal, and during the next four 
years he was engaged in constant warfare with them without any conclusion 
being reached. 

Temujin was a vassal of the Kerait Khan. In 1203 a Mongol named Jamuka, 
who had been blood-brother [Anda) to Chinghiz and had subsequently turned 
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against him, took refuge with the Keraits and managed by intrigue to turn 
the Keraits against Tern uj in, and open w'ar v^'as declared. This put Temujin 
for the first time in a positimi of r{*al indejxmdence ; and in a fierce battle which 
ensued, the Keraits w-ere utterly defeated, and their king fled to the king of 
the Christian Naimans, while tlie Keraits them.selves surrendered body and 
soul to Temujin. 

In the following year I'cnnujin attack(‘d the Naimans who occupied the 
Southern plains of the Altai range, and w'ere vassals of the great Kara Kliitai 
Emperor. With tht' dedeat of the Naimans (1206), Temujin had njade himself 
real lord of Mongolia. The* Khan of tlu* Naimans was killeil, but his son, 
Kuchluk, escaped and (led to tlie (riir-Khan of tlu' Kara-Khitaidj whom he 
succ(‘eded in 1212 It w^as only alter the subjugation of the Naimans that tlu* 
transaction of business in wTiting was instituted by the .Mongols. A Uighur 
who had been the keeiier of the st'al to the Naiman Khan, was a})pointed to 
the same office by Chingiz, and w’as commissioned to teach reading and writing 
to his sons, 'rhe Tighurs thus became th(' tirst counsellors of the Mongols 
in their new capacity (»t a world state, and it is impossible to ov(‘restimate 
the important role the\’ played in consolidating tln^ Mongol Empire. 

In 1206 Temujin held a grand Kuriltai of all the chiefs, at which lu‘ received 
the titles of Siitu Bogdo “ Son of Heaven,” and of Chinghiz, wlience the name 
of Chinghiz Khan by which he has ever since been best knowar (The real 
meaning of this title has not vet been discovered). Some further trou])le from 
the Naimans and Merkits w'as disposc^d of without much difficulty. In the 
South West, Chinghiz W'as recognised by the idiujut of the Cighurs, who had 
been vassals to the Kara-Khitals (1209). Finally the Karhiks and the Kirghiz 
.submitted (1218). 

Having thus effected the unification of the Tartars, Chinghiz turned his 
attention to the Tanguts of Kansu (1205-09). He aided the Ongilts and 
the Chd-Tans in their revolt against the Kin -and by 1215 the Mongols had 
pos.sessed themselve.s tjf th(^ Kara-Khitai Hin])ire, and had re\’ived the old 
Turkish State. 

According to the Chin Sliih, Chinghiz was tributary to the Chins dow^n to 
I2ii,whcn he withdrew his allegiance and made his first eruption into Northern 
China. 

The conquest of Northern China w’as a very Jong and difficult task, for the 
Chin Manchus were a loyal and devoted ])eople and offered the most stubborn 
resistance. It requirt'd 4 years for Chinghiz to capture Peking, which linall}’ fell 
in 1215, and another three to subdue the rest of Northern China. 

Seeing that my subject is the westward migration of the Mongols, I cannot 
dwell on the campaign in (dtiria. 

After the fall of Peking, Chingiz again turned his attention to the Turkish 
tribes bordering on the Islamic provinces of Khorezmia and Transoxania, 
the Uighurs, the Karluks and the Kirghiz. Presumably for strategic reasons 
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he now transferred his capital from Karakorum to Bala Saghun on the river Cliii, 
the former capital of the Gur-Khan of the Kara-Khitais. 

It is at this point necessary tointroducethe Khwarazm-Sliahs, who by the (‘iid 
of the twelfth century had become nuisters of nearly the whole of the Empire 
of the Great Seljiiks. 

The famous battle ol Katwan hi 1141, was the result of an ajipeal made by 
Mahmud Khan, the Kara-Khanid king of Transoxania, to Sanjar ior help 
against the encroaching Karluks, who in turn had invited the aid of tlu* Kara- 
Khitais. The Khwara/jn Shah at this time was,asvvt‘ hav(‘ seen, a vassal of the 
Kara-Khitais, this tact did not hinder him from carrying his armies into the 
West and the East.and’Aki ud-l)in Muhammad, who reigned Irom 1200 to 1220, 
by the year 1214 had made himselt niastei of Khurasan in the west, had driven 
tlie Kara-Kliitais out of Transoxania and liad captured Balkh, Herat and 
(rhazna in the South. Sultan Muhammad in 1215 turned nortliwards to 
attack the Kipciiaks, and it was in thiscampaign that he first came in (‘ontact 
with the Mongols, tluai pursuing tht‘ Merkits who had fled westwaids. 
It is important to realise that this encoiintei did not in any way affect the 
relations of the Khwarazm-vShah with the Mongols, as will be seen from the 
exchange of fri(‘ndly embassies which iK'W lollowed. 

In I2i() the Sultan, having learnt tht‘ news of the fall of Peking, sent an 
embassy to Chinghiz Khan, jirobably with tlie object of finding vmt more 
about this great c()n(]ueror. (iunghiz reccivx'd the env'oys well, and told them 
to inform th(*irmastc‘r that hereggirded the Khwarazm-Shah as tlieruler of the 
West, and himsiif as the ruler of the East : that lu' wished to remain on peaceful 
terms with him and to encourage free intt*t course ol merchants between their 
two countries. This would go to show that at this tinu‘ Chinghiz was not 
<lreaming of world-wide dominion ; and certainly did not ('ontemi)late invading 
the Sultan’s territories. 

In 121S Chinghiz sent a return embassy which was received too gracious- 
l\' by the Sultan (probably in Bukhara); vvath a proposal I'oi an allianct', or 
at least a regular commercial treaty. To this the Sidtan, after some hesitation, 
agreed, though he was unwilling to recognise the supremacy of the Mongol Khan, 
hhther simultaneously, or very shortly after the emba.ssy, Chinghiz had sent a 
caraVan of four hundred merchants to Khorezmia. On reaching the frontier 
j)ort of Otrar, near the Jaxartes, these merchants were f)lundered and put 
to death by the local governor, and although it appears that the Sultan was 
in no way responsible for this wanton and cruel act, war between the two 
rulers was now inevitable. Before opening hostilities, howawer, Chinghiz 
sent three envoys to ask .satisfaction for this o\itrage ; one of these envoys was 
put to death by the Sultan’s orders and tht‘ othtu' two were sent back after 
having their heads and beards shaved. 

War was now inevitable : but had not such a good excuse been offered 
to Chinghiz itwxis oh viously only a matter of time for him to turn his attention 
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to these rich neighbouring lands, and the weakness of Sultan Muhammad's 
kingdom must sooner or later have proved an irresistible temptation to the 
mighty conqueror. We cannot therefore put the blame entirely on the 
Khwarazm Shah for the westward march of the Mongols, still less can we 
accept the suggestion made by a Muslim historian that the Caliph of Baghdad 
had invited Chinghiz to attack the Sultan, of whose power he was jealous. 

In 1219 Chinghiz set out from his headquarters at the head of the largest 
force he had yet employed in one campaign, accompanied by his four sons. 
Seeing that a large force had to be left to continue the war in (|hina, which 
had by no means ended with the fall of Peking, the actual Mongolian troops 
with Chinghiz have been estimated by Prof. Barthold at 70,000. To \his number 
must be added the subjected peoples, including many Muslims, bringing up the 
total to about 200,000 men. The forces at the disposal of the Sultan were 
probably twice that number, mostly mercenaries. Professor Barf^hold thus 
describes the method of warfare always adopted by the Mongols in settled lands ; 

Everywhere the defenceless inhabitants of the villages were driven in large 
numbers to assist the Mongols in besieging the fortified towns ; in storming 
fortifications the Mongols used to drive these unfortunate wretches in front 
of them so that they received the brunt of the hail of arrows and prepared 
the way for the army following them.'' 

By the end of 1219 Chinghiz had established himself firmly in Transoxania, 
having captured both Bukhara and Samarkand. Chinghiz fiimself did not 
travel further west than Bukhara. The Sultap fled ignominiously into Northern 
Persia and managed to elude the pursuing Mongols, Finally he took refuge 
in an island of the Caspian, not far from the modem Astarabad, where in the 
following year he died in utter destitution. His valiant son Jalal ud>Din 
continued the unequal struggle, which ended with his defeat by Chinghiz on 
the banks of the Indus in 1221, For the Mongols had turned southwards 
^ ’ and reduced to ruins Herat and Ghazna. It was while 

Chinghiz was resting on the banks of the Indus that he received news of a revolt 
in the north of his dominions which caused him to retrace his steps. 

After spending a few months on the Indus, he returned by the way he had 
come and wintered in Samarkand. It was on this return journey that he was 
met by the Taoist priest, Ch'ang Ch'img, whom he had invited to come and 
discuss with him religious matters. Ch'ang Ch'ung, accompanied by a^ Kerait 
Christian Chingay, set out to find the conqueror at the beginning of 1219, 
when Chinghiz was still on the Irtish, and only overtook him nearly three 
years later in the neighbourhood of Samarkand. The narrative of this holy 
man's journey, told by one of his diciples, is a document of the greatest interest 
and gives us a wonderful picture of China and Turkestan in the thirteenth 
century. The account of Ch’ang Ch'ung's first interview, through an interpreter, 
with the Emperor is worth quoting. The Emperor said : '' You have come 
to see me, having travelled 10,000 li. I am much gratified." The Master 
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answered : '' The wild man of the mountains came to see the Emperor by 
order of his Majesty. It was the will of heaven."' Chinghiz invited him to 
sit down and ordered a meal to be set before him. After this he asked : “Sainted 
man, you have come from a great distance. Have you a medicine for immor- 
tality ? “ The Master replied : '' There are means for preserving lif(‘, but no 
medicines for immortality.” Chinghiz lauded him for his sincerity and candour, 
and, by imperial order, two tents were pitched for the Master east of the 
Emperor s tents. 

The next three and a half years he spent in and around Transoxania. News 
of a revolt of the Tunguts made Chinghiz, in 1225, withdraw^ to the East, 
never again to turn his face Westward. It was wdiile setting out on a fresh 
expedition into China, at the end of 1227, that he died at the age of seventy-two, 
an old and tired man. Tlu* funeral escort that bore liis body to its hnal resting 
place put to d(‘ath every person that they met — as was the Tartar practice - 
possibly so that the great Khan’s burial place might not be divulged. 

The history of the dynasty reports that when lie felt death was ap|)roaching 
he thus addressed those gathered round him : “ The best troops in ( hina are 
those of T'ung Khan, but owing to their geographical position it is hard to 
surprise them,” and proceeded to describe a stratagem whereby these people 
might be drawn out, and, being fatigued by a long journey, be (^pen to attack, 
“ Then we can certainly destroy ihcmT 

In these dying words we see the undying love of conquest and destruction 
which possessed this most gifted.and most brutal of conquerors even at the 
moment of death. 

And now for a period of thirty years Ontral .Asia was spared further horrors. 
It was during the reign of Chinghiz Khan’s son, l^gcdei, that the invasion of 
Central Europe took place, and it was only the death of this prince in 1241 
that saved Europe from being entirely overrun by the Mongol hordes. In 
1248 another grandson of Chinghiz Khan, named Mangii Khan, succeeded to 
the overlordship of the Mongols, and it was he who again set in motion fresh 
western campaigns, and for the special subjection of the western lands of 
Islam, he appointed his brother Hulagu, who crossed the Oxus in 1253 at the 
head of some fifty or sixty thousand men. Such had been and still was the 
state of disorder and anarchy in Persia since the last Mongol invasion that 
Hulagu was actually met and welcomed on Persian soil by a number of local 
princes and governors, and his response to this invitation offers another example 
of that extraordinary mixture of destruction and good government which 
characterised Mongol rule. 

One of Hulagu's first acts was the destruction of the great stronghold of 
the Assassins, Alamut. Marching through Persia by slow but sure degrees, 
he finally reached Baghdad on January 18, 1258. Many descriptions have come 
down to us of the terrors of the sack of Baghdad and the destruction of her 
buildings, the slaughter of her inhabitants, and the murder of the Caliph. 
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Without quoting any of these I would like to mention two anecdotes which 
illustrate the terror which the Mongols inspired. These men rode about on 
little ponies, their toes almost dragging on the gr(juiid, armed only with bows 
and arrows. It was said that a single Mongol would enter a village, wherein 
were many people, and would continue to slay them one after another, none 
of them daring to raise a hand against this horseman. Another Mongol, having 
taken a man ea})tive, but having no wi‘apon whcrewitli to kill him, said : 
'' Lay your head upon the ground and do not dare to iuovt,” and lie did so, 
and the Tatar went and fetched a sword and returned and killed l|iTn. 

A Persian related the following : “1 was going with seventeen pthers along 
a road and there mtd us a Tatar horseman, who bade us bind 01^' another’s 
arms. My companions began to do as he bade them, hiit 1 said : He is Init 
one man, why should we not kill him and llee ? ’ They replied ‘ W(‘ are 
afraid,’ and not one of them dared to move, so I took a knife and killed him.” 

There still stands in Baghdad to-day a Ix^autiful minan't-shaped tower, which, 
the latest researches seem to prove, was built by llulagu himself ! Tt is inter- 
esting to note that the chief commander (d Hulagu’s force's at this time was 
a Christian Nestorian named Kit Huka ; mon'over, Hulagu had himself married 
a Nestorian lady named Dokuz Khatun, who was the grand-daughter of the 
last King of the Kera’its, Wang-Khan Tughnl. 

Having thus com])k‘ted one ot the most terrible ileeds recorded in the history 
of the world, Hulagu continued his wi'stern march in the hope of subduing 
tlie remaining Muhammadan states, t'ros.sing the luiphrates he carric'd havoc 
and slaughtc'r into Mesopotamia and Syria. In Ale})po aloiK' he put 50,000 
people to the sword. But even the Mongol resources in men were nearing an 
end ; for at the .same time they were (ighting in Lhina and Southern luirope ; 
and Hulagu now at last met an enemy who was })repared t(^ stand up against 
him in the jjerson of the Mamluk Sultan Baybars. In ijtx) on the hcKl of 
Ayn Jalut near Nazareth, the Mongols met with their lirst deleat, and Egypt, 
Syria, Arabia and Asia Minor were .saved from .sharing the fate of Baghdad. 

Ill 1259 Mangu Khan was succeeded b}^ his brother, the famous Kubilai Khan 
(of Xanadu lame) who shortly after conferred on Hulagu the titk‘ of 11 -Khan, or 
Provincial Khan, of Persia, a name by which the dynasty of Hulagu and his 
successors is known. 

Huleigu dying in 1265 was succeeded by his .son Abaqa, who also suffered a 
defeat at the hands of Sultan Baybars in 1277. 

The Mongols had hitherto shown themselves tolerant towards all religions, 
except Islam, (diinghiz Khan professed Shamanism, and his wife was Christian. 
Thev had, however, like the Seljuks,been quick to appreciate the administrative 
genius of the Muslim Persians, and gathered round them men of science, poets 
and historians, and the 60 years of 11 -Khanid rule in Persia was rich in literary 
achievement. The wonder is that those cultivated Persians like Juwayni 
and Rashid ud-Din, the administrators and historians, could l)ring themselves 
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lo serve the men who had laid waste their country and destrox'ed so many 
libraries. 

A similar case is ohercd by the willing service renden*d to the unlettered 
Seljuks by men lik(* the Vezirs al-Kunduri and Nizam ud-Miilk who were also 
both historians. 

During the rule ot tlu' IbKhanids (r2()5'ijo4) Persia enjoxed something 
more nearly a])proaclnng peace and quiet than she had known lor centuries. 
The accession of (ihazau the "Seventh Il-Khanid, who adopted Muhammadanism 
with strong Slii’ite |>i ocli\ ities. marks the dehnite triunqdi of Islam o\'er Mongol 
heatlienisrn and the beginning of the reconstruction of Persian independence. 
His conversion was legarded with dislax’our by many of the Mongols, and led 
to rebellions which (diazaii snp])ressed with a ruthless hand. 

He was constantK' (‘ugaged in war with the Mamluks ot k'gypt with varying 
success, but hiially in r jo j his torces wen* ulterh' defeated by the lig\'ptians, 
and one can picture the exultation of tlu* inhabitants of C'airo wh(‘n tlu^y b(‘held, 
I'eiug led through ilu* citx* as prisoners, itioo of these terrible IVhaigols, each 
bearing slung louncl lus neck the head of one (>t his dead comrades, (ihazan 
never recovered from the vexation and shame oi tins defeat, and died in the 
following year. TC < i. P>rowne thus writ(‘s of him in his Persian LUcraturc under 
I'arlar Domination ' “ Tlu* mourning for his death througluait Ik'isia was 
universal, and a])p(‘ars to have been sincere*, for lit* had rc.stoicd Islam to the 
position it occupi(‘d iu lore the invasion of Chingiz Khan, re])ressed paganism 
and reduc(‘d chaos to ordt'i . . . ^ He was devoted alike* to aits and crafts and 
to the natuial scu'uces, esp(‘cially lo architecture on the one hand and lo 
astronomy, cliomistr\’, initHTalogy and botan\’ on the other. He was extra- 
ordinarily well x ersc'd in the historx' and genealogy of tlu* Mongols, and besides 
Mongolian his native tongue, was more or less conversant with Persian, Arabic, 
Chine.se, Tibetan, Kashmiri and, it is said Latin. . . . Ihevious Mongol 
sovereigns had, in accordance with the custom ot their nation, alwaws taken 
measures to have the place of their burial concealed, (ihazan, on the otlier 
fiand, specified the place where he should be buried, and sp(‘nt large sums in 
erecting and endowing round about his mausoleum a monastei v for dervishes 
colleg(*s, a Iiospital, a library, an ol)serx'atory, a jihilosophical academy, etc. 
etc.” 

It is indeed curious to contrast this piassage wath those relating to the sack 
of J-^aghdad, and to realise that less than fifty years after the merciless 
destruction of all that Islamic culture stood for by Hulagu, his great grandson 
should as a devout Muslim devote so much time and money to precisely the 
contrary object, though (diazan could not of course bring back the dead to life ! 

(rhazan w^as succeeded in 1305 by his brother Uljaitu, who had been baptised 
into the Christian Church as a child, but was afterw'ai'ds converted to Islam by 
his wife. He corresponded with various European courts, and some of the 
letters on both sides arc* extant, but he seems to have hidden from Pope Clement 
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V, Philip le Bel and Edward II the fact that he had renounced Christianity. 

I have now reached the end of my lectures, but I fear that the ground which 
I had hoped to cover could not fittingly be compressed into the allotted space. 

I shall, however, be satisfied if I have succeeded in giving you some idea of these 
gieat semi-military migrations which form the outstanding landmarks in the 
history of Central and Middle Asia between the rise of Islam in the VI I century 
and the fall of the Baghdad Caliphate in the XIII. Although I have avoided 
as far as was possible the introduction of unfamiliar names, I fear t^icir number 
is great. There is, however, no reason why such names should rcmai|n unfamiliar 
to us, for our knowledge of history should certainly include that ^f Asia, and 
there is no reason why Oriental heroes and the geography of Asia)Should not 
become part of our general knowledge. 

NOTES ON BOOKS. 

Unemploymknt : ns Cause and Cuke; an KNyiuKv Auiiioriskd by The 
General Federation of Trade Unions. Suniniarised by W. A. Appleton, 
Cieneral Secretary. London : Philip Allan C'o., ITd. 55. net. 

The surainarist, Mr. Appleton, in a formal pre.senlation to his Federation 
(pp. V-VII), mentions nineteen persons who have helped by taking direct or 
indirect part in the production of this book ; and t^xpectancy may be stimulated 
by the hope of something exceptionally exact, pertinent and profound, as being 
the joint effort of twenty select individuals. 

The text commences on p. t with a .someM'hat impertinent truism The 
fact of unemployment needs no demonstration." We have discursive items 
till we reach the middle of p. 3, where we read of the prominent place now given 
to " repeated a.ssertion." After tins tlie actual subject matter of the book conu'S 
well to the front in an effort to instruct the readi*r as to " what is meant by 
causes." We are told that some of the helpers did not " clearly understand 
that causes are antecedents invariably and unconditionally followed by certain 
effects." 

Mr. Appleton appears h<;re to be solving lightly and assertively a problem 
which has baffled thinkers through the ages. Let us make an application of his 
doctrine. One may say that for us non-polarites night invariably and un- 
conditionally follows each day; therefore night is the cause c)f day. Another 
may similarly argue that day is the cause of night. Thus we arrive at a 
contradiction or an absurdity, and the doctrine of sufficient reason, as used by 
Leibnitz, gives us no help in making a choice. In addition, Mr. Appleton, who 
seems to think that he holds the key to the problem of the ages as regards causation, 
refers vaguely on p. 3 to " — the modern conception of various causes combining— 
but he does not seem to accept that doctrine which comes first from a thoughtful 
study of the calculus. This doctrine is that summation can only be exactly or use- 
fully applied to such factors, data, features, elements or subjects as possess some 
inherent and definitely measurable aspect of quantity common to all of them ; 
a doctrine often lost sight of in our day. 

The concluding chapter, pp. 162-182. is termed an appendix, and it treats of 
" Foreign Exchanges in relation to Unemployment." The author, Mr. R. F. 
Harrod, is introduced to us on p. vi as one who attended early discussions, but 



Oct. II, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS, iiii 


whose University work at Oxford prevented further attendance. Mr. Harrod 
lucidly, pertinently and concisely discusses the factors which make sudden and 
considerable variations in foreign exchange so embarrassing in relation to contracts 
and manufactures, pp. 163-164. Further, on page 164, he commences a useful 
study of depreciation as affecting local and foreign trade ; much tabulated matter 
of importance following. This chapter by Mr. Harrod, with a few additional 
notes and references, would make a useful booklet for business men, the clear, 
concise and exact style being an important consideration. 

Chapter VII, “ The Effects of War,** pp. 73-86, offers some difficulties, owing 
to the two senses in which the term war is understood by Mr. Appleton’s helpers, 
(i) International Fighting ; (2) Strife bet'wecn Capital and Labour. It is, 

however, tolerably evident that in most cases our summarist soon breaks away 
from the bonds, and expresses his own view ; also, as far as we grasp his view, 
it is that (i) and (2) are fundamentally similar. The danger of any such view 
appears to rest in an ultimate expression which may put private disputes into 
parity with inter-state warfare. 

Mr. Appleton tells us that remedies for both aspects of warfare are similar, and 
he illustrates this by reference to the great dispute in the coal industry ; 

humanity,’* ’'ethical education,*' also other virtues of like kind, leading to 
arbitration rather than fighting. 

Mouseion. Bulletin of the International Institute of Intellectual Co-operation. 

April number. Paris. j6 francs. 

The museum staffs of the world form, as it were, a cadre of civilisation. They 
are mostly not well paid for their services, which are not on that account given 
grudgingly. 

There has always been less rivalry of a ho.stile hind in the intellectual field than 
in any other, but the Institute of Intellectual Co-operation is not superfluous. 
Mouseion, which appears three times a year, in April, September and December, 
should be welcomed as providing a voice for that body of men of learning and 
taste the weight of whose prestige is the measure of the community’s enlightenment. 

Mouseion has the agreeable lormat, feel and appearance of a high-class French 
review. The contents of the April number range from de.scnptions of museums in 
places so far apart as Cardiff and Albania to analyses of methods for subjecting 
pictures to scientific examination. There lire four main heads : La vie des Musees, 
la technique des Musies, les catalogues des Musics, and a report of the proceedings 
of the Office International des Musies. The articles are illustrated by eight plates. 

One of these shows the experiment on artificial lighting that is being made by 
the Ryjksmuseum at Amsterdam. The picture chosen for the purpose is 
Rembrandt’s so-called Night Watch. Here is a proper setting for a masterpiece, 
and an example to be followed. The most famous, the noblest picture in Belgium 
is crowded into the corner of a church, barricaded by a stall laden with photo- 
graphs of itself, so placed that one half of the panels are bathed in sun while 
the other half are plunged in shadows, and finally, is the subject of a kind of 
abbreviated lecture in a bewildering succession of tongues. 

M. Andr6 Blum’s article on the scientific examination of pictures is most inter- 
esting, though, as he says, science cannot go so far as to give the critic " des solutions 
toutes faites et definitives." Before the seventeenth century it was the rule for 
painters to know the chemistry of their technique. Certain fine qualities are hardly 
to be expected in the work of artists who rely too much on their colourman. 

There is an interesting note under the heading of the U.S.S.R. There are now 
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six hundred small museums in Russia made up of accurate copies of works of art, 
which are produced in I^eningrad under the supervision of th(^ Divtxtion ghicvale 
deSs Saenct’s. 

C \ 1 A!.(k;i'i:s of Wall Papers. Victoria and Albert Museum. 3s'. 

Not only is this catalogue illustrated, it also contains an introductorv historical 
essay by Mr. ('. C Oman, in which the iw’olution ot wall papers is most interestingly 
(h'scribi (I. 

Like mankiml, wall pa]H'rs do not progress with any iiievitabk' st<‘adiness 'I'hey 
too have had their ups and downs. Owing to th(‘ir reciuit “ down “ tljiey have bec'ii 
in disgrac(‘ with the mass of less alflueiit people oi taste, who have bloated them out 
with distem])er Hut then* are signs ot a n‘naissanc(‘. .\rtists an* aiain applying 
tluir talent to making dtsigns for wall paptu’s as lor e\(*rything t'lsi* that pertains 
to th(‘ machine-prodiRed interior 

Among th(‘ most agrtn^able ot these coiit(‘mporary designs an* direct imitations 
o{ marble, lor use, admitte<Hy, in a so])histicated (Uiv nounu‘nl . Now', as Mr. Oman 
savs, “ at no time h.is the mspinition ot wall-papiT l)e(*u (*ntir(ly original " At 
lirst textiles and w<dl ])aintmgs were imitat(*<l ; later, sculpture, .st uc.co-w'oi k and 
])aneiling ; later <ig«un, leather-woik Technical limitations were, by no mc*aus 
artistic limitations; indeed, it is onlv wlum tis'lmual ptogn*ss had outstripped 
workmanship that thc'n* cann* that “orgy ol comjilicated designs,'’ the litter from 
which Ims not been cleared up to this day. 

“ The Gothic revival must bear the blame tor th<' production of soim* ol tlu‘ 
most otiensive thvsigns ” ; but some ol the t‘arly “ original “ designs lor iiurs(*ry 
pa])er w'en' no better. “ I f the artistic taste ol e hildn'u c.in In* ruined in the nursery, 
a ])aper such as No (U) (\ . cV: A ) . . must lx* lu Id n^spon^ibk* lor many 

intellectual murdcTs.” 1 he tide turmxl again iii tin* sixtK*^, when tlu* inllucnce ol 
William Morris Ix'gan to be felt 111 this as in otluT d(*p<irtnu‘nls ol craltsmanshi]). 

An amusing sulelight on the* s(‘V(‘nte(‘nth ctmtnry is olten d by a (iiiotation Irom 
a letter irom tlie Hisho]) of London to the W’anleii and M.istms ol tlu* Stationeis’ 
Company, in which the Hishop reiiuires thiun to “ . . , Damask or ubhte'iMte* 

whatsoever Sluvts }'ou have seized of a book called Levuthan . . D.imaskmg 

was printing designs ; in fact the usual way oi dealing witli etuisored books in 
those days was to turn them by damasking into wall papers or box linings. 

Mr. Oman di.scu.sses both Lreiich designs and tho.se (dniK'se pa]>ers ior which 
there was a strong taste in England Irom about J740 till about i 700. Hy this time 
Keveilloii and others had brought tJie art of colour printing with wood blocks to 
perfection ; and wdiat with Jieavy customs duties and tlu* vagaries ol tashion to 
contend against, the Chinese papers disappeared irom tlie market. 


NATIONAL PROGRESS OF PERU. 

In the introductory remarks to hrs F<eport on the C'ommercial, Economic and 
Financial conditions in Peru, H.M. Consul at Callao states that after a century as an 
indep<mdcnt nation, marked by revolutions, disturbances and international strife, 
Peru has suddenly emerged from this fluctuating cxislenctL and, standing at the 
threshold of a new era, now commands attention as one of the coming republics of 
South America. The recent recognition of lier national rights accorded to her by 
the International Plebiscitary Commission at Arica, in connection with her long- 
standing dispute with (diile, has served to emphasise her status. It is almost 
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incnidiblc to thoso wlio know the country l)eforc wliat pTogr<‘ss has boon 

achiov(*(l in the last few years undor a stable go\ornmo,nt and a umforni political 
administation dodica.tod to a dohnito plan of national rehabilitation. With tin; 
rights of property guaranteed, and r<‘spect for those rights enfori'cd, public confidence 
has b{‘en rcston^d, and the nation as a whole has tallied to the support ot tlu‘ goM'rn- 
inent in the- n^alisation of its constructive programme 

Nt‘w highways have Ix't'ii built, n<‘w buildings eicited ; new nnnes and oil w<‘lls 
ofH'iicd u}) , n(‘w irrigation works and new railways tomiiKuiced , new industries 
started ; at the same time agricultun^ has Immui slmnilat<-d, national (Udence im- 
prov<‘d, and th<‘ h<‘alth ami general well Iw'ing of tlu' pi'ople provulc'd for by ne-w 
sanitation works in most ot the ])rincip,il (.iti<‘S Yt t thest' iin]irovements ha\e not 
beiMi lirought about without considmable cost, and 1h<M'<‘ are man\^ who tliink 
that IIk'v ha\<* Invii undertaken on too great a scab' in projjojtion to the wealth of 
the nation, and at to(> last a pace in relation to its ini'ans and capacity to pay. 
'riu' public dc'bt has nion' than doubled in th(‘ last h\e ve.iis, and indnect taxi's, 
i'ltlu'r in th(‘ form of import duos or consum]itioii diitu's, lit ar hea\ ily on the peojile. 
Then' are f(‘w artuh'S of ('onnnon consumption, <'\t'n though of domestic origin, 
such <is matches, sugar, salt, tobacco, gasolnu' and ly't'i, that d(» not iiidude in llu'ir 
si'lhng price <i luavv proportion ot juiblic tax: and <ilmost all im])ort< d artU'U's, 
incliuhng wlu'at, lloui, in<', and otlu'r neiessities ol hh', are simdarU subji'ct to 
he,i\y customs dutU's. There is scarcel\ anv .iitn le of connm'rci' in fN'ru or any 
<‘nterpris(' that is not mad<' to ))ay its toll to tlu‘ (iovt'rnim'nt, and new s( la mes an* 
('-onstantly being sought loi tfu' cre.itioii of litrtlu'i revi'iiiit's to ket'p pad' with 
increasing exju'iiditure. At such a i.ite th(‘ point ol <‘.\ha u'^tion mint soon lu* 
reached, ('specuUly ni relation to the poorer i lasses, and other meaid of raising 
revenue sought, or ('1s(' t'xpendituni curt.uled. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


0( lofiiK It tiiloniolul*’ ItKliluliou 

of, cil th(' ko\.il 'I'd liiiK ,il i (ilas^tow 7 {(> pm 

I'rof Mott^.in, " I )it' Mfinlx'r and tbf IiiKtjiutioii ” 
lirf'wiii:;, liistitutt' of, a1 tho I iianntir ross Station Hotel, 
Strand, \V t 7 15 |i in Mt-ssis li! 15 ( (Olier and 
t . J-: H. Mont/, " 1 lie S< jsoiiN M.ilts (made from io~’S 
niiile\ s ”) 

Heatiimand Ventilatnu: tn^meers, InsUtulifnj of, at the 
Horoiij^h I’olvlecluiK , SiuUnvaiU, S K. 7 j* in Mr, 
!• Is Powell, “ V'acuum t’leanwif.’ ” 

Iranspoil, Invtitule of, al tin* Institution of Me«trioal 
Kiifpneers. Sa\<)V Place, W t v pm Su |«)siah 
C. Stamp, Presidential Address 
I'lnveisilv of I ond*»n, at HirKbei K l olh'^e, Bieam’s 
Huildinns, better Pane, F( Hi p ni Prof I. L 
.ScliueUm.t;, " i’untan rniits m hnf;lislj tuilisiUou” 
(Lei Wire 1) 

At Hedfoid toll<’i;e foi Women, Kiuenl’s Patk, N W 
/\ ]o p.m Prol c.evl, “ Jlie Revolt of the Ncthcr- 
lauds ” (Lerture I) 

At llniversitv ( olleue, Gowet Street, V\' t ^ pm. 
Or. K J, lircH'klelmrst, " .Serretion of the Jliiiestne 
luifTs” (Leeturc 1). 

At Kmp’s College, Sliand, W.< . 5,^0 pin Dr. I’rof 
A flevesi, “ Gieat f igures of Ihmyanan Liteialuu.*' 
(Lecture 1) 

At King’s tnlleue, Strand. W.C . 5 hi p ni Rev G 
K Newsom, “ I'iie Churi h and the World.” (Loetuic 
11 ). 

At the London Sihool of Hygiene ami Iropieal 
Medicine, 17 TorniiiL’ton Square, W.C . h p.ni. Prof. 
Dr. T. J . xM xMadseii, ” Seasonal Variations of Epulemie 
Diseases.” 

At Dniversitv College, Gower Stm't, W'.C. 2 p.m. 


Plot J 1 N'lale, " 1 n;.:laiid in ShaKi'^I’i an ’s Dai.” 

1 ei ture I '* Lh/abeth aiul Hci (oiiit ” 

At I nneisili t oll<‘!.;e, Gower Sfn » t, W C s p m, 
I’n t K 1 .ijans “t'heiuval lonss .md .Atomic 
StriK luit ” (L<h lure I ) 

IrisDAi, OcioBiR IS . Xrts, Roi.d Atademi of, 
Puihiii;ton House, W. 1 h> P •'> Pfnl Arthur 
Ihomson, Anatonn -- '1 he Trunk its Bones and 
Miiwles I he .Siirfad 1 uinis tlepenclent thereon m 
.At lion and Keix>s<‘ ” 

t luulwn k Pubh. Ln Lire, at the Iiistilution of AlechaiiKal 
bamineeis, Slore\ ’s tialt', S W . S is p 111 Mr Arthur 
1 . Mattm, ” Sewafit anti .Sewai.’e Dispo'^.a! ” (Leeturc 

I) . 

Metals, Institute of, al .-(<i 1‘Jmb.mk I n-scent, tdaSKOW. 

; p in. Mr if H A Greei, t hairman’s Address. 
Ph’losfipbieal Studies, Hiiiisli Institute of, at the Royal 
Society of .Arts, Adelplii, W' C K ts pin 
iransport, Institute of, at the Institution of bdectrieal 
Eiif^ineerb, S.ivoi' Plat e, W .(' 5 .jj p m l.ec.turc by 

Mr I Pike 

rmveisitv of Tondtui, at Becitord ( ollcjjie lor Women, 
Regent’s I^aik, N W 10 a in Miss J(»bnson, " Uiule 
and Nephew m Old i'remh L'pic and Komanee.” 

At Bedford Collect' tor Women, RcL’i'iit’s Park, N.WL 
12 noon. Miss Klhs'Lenimr, ” 'I he Kiseot the Diama ” 
.At Bedford ( ollej^e foi V\onieu, Reiteiit’.s JAark, N.W. 
I.: iiocm Miss Tanant, ” Historv' ot (ireek 
Philosophy.” 

At Bedford ( ollene lor Women, ReRcni’s Park, N,\V. 
.2 p.in Mr II V. Konth, ” Victorian Poetry.” 

At Bedford (oilefze lor Wrmieii, Re^'ent’s Park, N.W'. 
2 ji in. Piof. Speneer, ” Hisl<*ry of t hemistry.” 

Al Beilford t ollege for Women, Regent’s Park, N.W. 
J p.m I’rof. Mackie.” The Study of Scottish History.” 
At Khik’s CollcKe, Strand, W .C. ^ prn. Dr. J. W. 
PiekoriiiK, ” Blood Plasma and Platelets.” (Leeturt' 

II) . 
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At Kmfj's College, Strand, W.C, 5-3p 
Sir B. Pares, “ Russian History to 1861. (Leisure 1 ). 
At King’s College, Strand, W.C. S-3‘^ .P-m. Rev. P. 
Deamier, Bvvantiiie and Byrantmesque Art. 
(Lecture II). _ .. 

At the Ixindon School of Econom cs, Houghton Street, 
Aldwych, W.C. *j p.m Prof. Dr R. Thurnwald, 
“ The Problem of Evolution ui the Sot ial Processes.” 
(Lecture II). ^ .... 

At St. Thomas’s Hospital Medical Sidiool, Albert 
Embankment, S.E. ^ p.m. Dr A. St. O. Huggeft, 
” The PlivsioJogy of the Fietus.” (L« turn II). 

A t University College, Gower Street , W .C . 5.30 p.m . 

Prof. B. Ashinole, “ Aim and Method in the Studj of 
Ancient Art.” 


Wednlsimv, OcTOBra iO..Arts, Royal Academy ot, 
Burlington House, W. 4 jn p.m ITof Arthur 
Tliomson, ” Anatomy— Thf Essential Feature.s of the 
Face, Head and Neck.” 

Microscopical Societv, jo, Hanover Square, W. 7.30 p.m. 
Public Health, Royal Institute of, 37 Russell Square, 
W.C. 4 i>.m. Hr. E Graham Little, ” The Health and 
Conditions of Work of Medical Students.” 

University of London, at Birkbeck College, Bream’s 
Buildings, Fetter Lane, E.C. 5.30 p.m. Prof L. L 
Schiicking, ” Ihiritan Traits iti English Civilisation.” 
(lecture II) 

At Bedford College for Women, Regent’s Park. N.W. 
10 a.ni. Miss Covemton, '* Jf»hn Keats ” 

At Bedford C ollegc for Wernen, Regent’s Park, N W. 
4.15 p.m Miss Ellis-Fcmior, “ Restoration Drama ” 
At King’s College, Strand, W.C . 5,30 p.m. Prof. Dr. 
A. Hevesi, “ Shakesware in Hungary.” 

At Kmg’s College, .Strand, W.C. 5.30 p.m. Rev 
Canon C. Jenkins, “The Contribution of King’’" 
College to the Advancement of I-eaniing during the 
Century 1820 — 1928.” (Lecture 11). 

.At Kmg’s C-'olloge, Strand, W C. 5.30 p.m. Dr. F. A 
P. Aveling, “ Personalism A Psychological Approaf h 
to Reality.” (Lec'ture II), 

At the London School of Et-onomics, Houghton Street, 
Aldwych, W’.C, 3 p.m. Prof. Luigi Einaudi, 

” Taxation.” (Lecture I). 

At the I.ondoi) School of Economics, Houghton Street, 
Aldw’vch, V\' C. 6 pm. Lecture II on ” Ofhee 
Machinery.” 

At the London School of Hygiene and 'Iropical 
Medicine, 37 Tomngton Square, W.C. 6 p.m ITof. 
Dr. T. J. M. Madsen, ” Milk Ejudemies.” 

At the School of C^riental Studies, Finsbury Circuh, 
E.C. 5.15 p ru Sir E Denison Ross, ” Libraries in 
the Neai East,” 

At University College, Ciower Street, W.C. 5 30 p in. 
Prof. K, Faians, ” Chemical Forces and Atomn 
Structure.” (Lecture 11). 

At Universilv College, (iower Street, W.C. 5.30 p.m. 
Mr. J. H, Ilelwec, ” Copenhagen, Past and Present.” 
(Lecture I), 


Thursday, CJciober 17. Chadwick Ihiblic Lecture, at the 
Institution of Mechanical Engineers, Storey’s Gate, 
S.W. 8.15 p.m. Mr. Arthur J. Martin, ” Sewage and 
Sewage Disposal.” (Lecture II). 

Chemical Society, Burlington House, W. 8 p.m. (1) 
Messrs. H. Burton and C. K. Iiigold. ” The Modes of 
.Addition to Conjugated Unsaturated Systems. Pait 
II ; The Reduction of Conjugated Unsaturated Acids 
by Metals Dissolving in Aqueous Media.” (2) Messrs. 
('. T. Morgan and h. A. Coulson, “ Synthesis of 
Anthracene Homologues. Part I; 2:6- and 2:7* 
dimethylanthracenes.” (3) Mr. A. W. Chapman, 
” Djmamic Isomerism involving Mobile Hydrocarbon 
Radicals. Part I : The Triarylbenreoylamidines.” 

(4) Messrs. T. M. Lowry and F. L. Gilbert, ” Studies of 
Valency. Part XIV • An Optically-Activc Tcllu- 
roniumSalt ; p-tolylphenylmethyltellurouium Iodide,” 

(5) Messrs. T. M. Lowry and F. L. Gilbert, ” Studies of 

Valency. Part XV * Dptically-active p-tolylphenyl- 
telluroxide.” (6) Messrs. G. T. Morgan and E. A. 
Coulson, ” S^Tithesis of Anthracene Homologues. 
Part II : 2:3: 6-trimethylanthracene.” 

C'onstructive Birth Control and Racial Progress, Societv 
for, Grotrian (Steinway) Hall, Wigmore Street, W. 


8.30 p.m. Dr. I^e Stoiw, “ Birth Control To-day 
Some New Metliods and Experiences.” 

University of Ixmdon, at Birkbeck College, Bream’s 
Buildings, Fetter I^in^ E.C. 5.30 p.m. Prof L I 
Schiicking, ” I^uritan Traits in English Civilisation ” 
(Lecture HI). 

At Bedford College for W'omen, Regent’s Park, N.W 

4.30 p.m. Prof. Eccles, ” Montaigne.” (T.ecturc 11) 
.At Bedford CoUege for W^omen, Regent’s Park. N \\ ‘ 
5.15 p.m. Prof. L. Abercrombie, “The Teaching of 
Literature.” 

At King's College, Strand, W.C. 3 p.m. Di. J. A. 

• Hewitt, *' Metaliolisni of the Carliohydratesand Fats ” 
(Lecture I). 

At Kmg’s College, Strand, W.C. 5.30 p.m. Dr. Prof. 
A. Hevesi, ” Cireat Figures of Hungarian Literature.” 
(Lecture II). 

At the London School of Economics, Houghton Street, 
Aldwych, W.C. 5 p.m Prof. Dr. R. Thurnwald, 
” The Problem ol Evolution in 'the Social Processes ” 
(Lecture HI). 

At University ( olleee, Gower Stneet, W^C. 5. jo p.m. 
Prof. Neale, ” The Ehrabethan Pafliament.” (Lecture 

i). 


OcTOBiR 18. Dyers and Colqurists, Society of, 
Milton Hall, Deansgate, Manchester. 7 p.m. Dr. 
'Fagliani, ” Tlie .Applh'ation of the Locust Beans in the 
Textile Industry and especially in the Calico Printing 
Trade.” 

Elec trical Development Association, British, at the Royal 
ScM iely ot Arts, Adelphi, W'.C. 7.30 p.m. Miss G. 

Bullion ” Personal Salesmanslup m the Electrical 
Industry.” 

Historical ScKieti , 22 Russell Square, W.C. 5.^0 p.m. 
Prof F. M Stenton, “ 'J*he Danish Settlement of the 
Ninth Centurv and its Results.” 

Junior Institution of Engineers, 39 Victoria Street, 
S.W’. 7.30 p.m. Mr. W. A. Willox, ” Some recent 
Fieuch Railway Construction.” 

Mechanical Engineers, Institution of, Storey’s Gate, 
S.W' (> p.in. Dr. Daniel Adamson, Presidential 
Address. 

.North East Coast Institution of Engineers and Ship- 
builders, Bolbec' Hall, Newcastle-iipon-l'vne. 6 p.m. 
ME Launc elot E. Smith, Presuiential Address. Annual 
(ieiieral Meeting. 

Public Health, Royal Institute of, 37, Russc;!! Square, 
W.C. 5 p.m. ITof Dr. Rudolph A. Peters, ” Co- 
ordinalive Bio-Chemistry of the Cell and Tissues. Cell 
Surfaces with reference to the part plavcd in the 
Integration of C ell Processes by Adsorption.” 
University of Ixuidon, at King’s College, Strand, W.C. 
5.30 p.m. Prof. Dr. A. Hevesi, ” Cireal Figures of 
Hungarian Literature.” (Lec'.turc HI). 

At King’s College, Strand, W’.C. 5.30 p.m. Prince D. 
S Mirsky, ” The Russian Drama.” (Lecture I). 

At King’s CoUege, Strand, W.C. 5.30 p.m. Mr. A. E. 
Stam]>, *' The Authenticity of the Disputed Revels 
Accounts.” 

At King’s College for Household and Social Science, 61 
Campden Hill Road, W. 5 p.m. Prof. H. V. Mottram, 
” Human Nutrition." (Lecture I). 

.At the London School of Economics, Houghton Street, 
Aldwych, W.(\ 2.30 p.m. Dr. W. Rose, ” German 
Life and Literature from the End of the Tliirty Years’ 
War.” ^Lecture I). 

At the 1 .ondon School of Economics, Houghton Street, 
Aldwych, W.C. 5 p.m. Prof. Luigi Einaudi, 
“Taxation.” (Lecture II). 

At the Ix>ndon School of Hygiene and Tropical 
Medicine, 37 Torrington Square, W.C. 6 p.m. Prof. 
Dr. T. J. M. Madsen, “Diphtheria Toxin and Anti- 
toxin.” 

At University College, Gower Street, W.C. 5,30 p.m. 
Prof. K. Fajans, “ Chemical Forces and Atomic 
Structure.” (Lecture III). 

At University College, Gower Street, W.C. 5.30 p.m. 
Mr. H. J. Cohen, “ The Origins of the Legal Profession 
in England.” 


Saturday, Octobkr i 9..L,C.C. Honiiman Museum, 
Forest Hill, S.E. 3.30 p.m. Mr. D. Martin Roberts, 
London m the Middle Ages.” 
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THK HYl)K()-KLL('TRir POWKK fOMMTSSTOX OF ONTARIO.* 

By A. Ll'.nnox Stan fox. 

M.I.MoOlF.. M.LK.K., M Amer.S.Mcrb K., M.l E (Tndia). 

Isolated indejH'iideiit entcrf)rise, tendiiif; to make ('leetrieity supply a 
communal luxury, is rapidly being displaced by a ])ion('(‘r [Tocess or reorganiza- 
tion for the attainment of pooled or co-ordinated electricity su])ply systems. 
Thes(* are jirofessedly dc'signed to transmit and distributi' energy under 
conditions of maximum utility within the areas of tlieir a])plication. 

Now it is indisputably true that electricity is th(‘ most flexible of poW(‘r 
agents in existenci*, and no limitation can be placed on its adajitability to 
meet the ne(‘ds of man. Moreover, so rapidly is ex])ansion taking place, 
correlatively with an ('ver-increasing demand for (T'ctricity as an (‘stablishcd 
tdement of life, that tlu' (jucstion of planning devi‘lopment on lines which permit 
of energy being delivered to the consum(*r at the lowest possible rates, has 
become of primary importance. 

This position is largely the outcome of a world-wide rt'cognition that elec- 
tricity is a particularly jiotcnt means by which many limitations prevailing 
in both industrial and social life may be broken down Its r(‘cognition is self- 
evident in (rreat Britain, through the joint labours of the Electricity 
Commisaioners and the Central Electricity Board , nev(‘rth(‘less, the realisation 
that the full advantages which follow electrical deN'clojamait cannot come 
about until organised publicity is focussed upon the qiK'stion of rates, finds a 
fuller expression on the other side of the Altlantic than is the case here. 

An outcome of this activity to which j)articular attention may be drawn is 
the ability of electric utilities in America to place more j>()wer behind the 

’•‘Some notes on the labours of the Hydro-Llectric Oowei ( omnnssion of Ontario. 
Address presented to the Overhead Lines Association , March jolh, 1929 -Reprinted 
from World Power, May, iy2(). 
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industrial worker than is the case in otlu'r coiintrit‘S. Monnwer, an increasinp^ 
prominence is tluTc* f^dven to ]m)pagan(ia claiming cheaj^ power as th(' panacea 
for most of the coinnK'rcial, iiuhistrial, and domestic burdens in life. It follows, 
cheap pow(T is looked 14)011 a . a major asset in maintaining tla^ ])rosperity of 
the American p(M)pl(‘, and an increasing aOivity prevails th(‘n‘, organised to 
combat any conditions which threatcui to limit its availabilit\' 

Across the Canadian border a .similar outlook is held, l>iit in .so far as tlu* 
Province of Ontario is concerned. th(‘ system of d('V(‘loj)mrnt ado])t(*d difle^rs 
fundamentally from that found m geiusal operation throughout l|)oth tlu* adjoim 
ng jirovince of CFiebir and in th(' Uinti'd State^. OrdinariK’, tb(‘ dilleience is 
('ontained within th(‘ int'aning ot all that is connoted by tlu'iteims privati' 
and publi(' owius'shij), which m(‘an.s, in (‘lectiiial niukstakings, that not onI\’ 
do tlu^ financial objective's and limitations nndc'r which de\'(‘lopihent is carried 
out differ, but also, that tli(' ob)e('ti\e relatioiishij) holding good Ix'twcen the 
su])])lier and the consiniK'r diffess too 

In the Unite'd State's pruatr owiu'rslnp is thi' rule', and ('omnmnitie's with 
electric s('r\'ice have' to n'lv 14)011 a s\ sti'in of what is te riiK'd “ ])nblu' rcgiilat ion” 
for the a\’ailabilit\', ad('(jnac\'. and fairness <»f rates ( hai gt'd 

In ()nt;o'io public owaiershij) Is the' mil', but at pn'seiit , as wall be showai late' , 
in its administnitive' charaeder. <md more' ('speeialK' in its relationship to 
consumers through the* me'dium of late' stiucture'. it has no paialK'l amwvlu'ie 
in the world 'riie* se'ojie of its ae^tivities rende'i’s .ill (a)mnninal eh'Ve'lopint'iit 
subject te) tlu' wade* spre'cal j'owe'ts of a special Powi'i ( omniission \(t, and 
responsibility tor the ('arrying out of the' e'Xpri'sse'd .liins ol the* Aed ard lea the 
piroper administration of all that is calk'd for the' e'unde'r is xe'ste-d in a body 
corporate', knowai oflieaallx’ as J'Jv’ Hydro IHccirii PiUi'cr ('ooiaiissioti of Oniiino 

It needs ])ut little thought tei Te(a)gnis(‘ that the* sue ce'ss or faihiie' of sue li .111 
undertaking has a fiarticulai signilicanea' fox the ojipoih'iits of publie' eewau'rshi]) 
all over the waald. To el.ate', and e\en if judge'el b\’ nedhing more' than tlu' 
evidc'nce of available' publislu'd matte'r definitely oppose'd tf) what the' (‘om- 
mission’s construedive' activitie's represe-nt. it cannot be' eloubted that its labours 
have played a far greate'i and wade*r ])art than is ceimnionly reeognise'd, in that 
few’, if any, as.sets of national life peis.se.ss gre'atei xahu' than a che'ap and 
abundant supply of electricity 

Purely commercial com])arisons of the relative syste'ms of deve'lopmeiit 
invariably ignore' this all-impe>rtant outlook, and by ri'ason of attempts to 
build up comparative' data, more or less fax'ourable to the' point of view einly 
of either the; inve'stment heilder or the large [lowa'r consumer, rarely fail to 
present statements indicative of that limitation. 

As the major portiein of development mtThf)ds in the Unite'd vStates arc 
dire;ctly o])pose‘d in ]>rinciple to theise of the Ontario unek'rtaking, it is not 
surprising te> find that the successful and continued expansion side of thejattey 
Uiidi-riahin^ is referred to merst frecpiently in the Unitc'd States, by that section 
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of the public who are desirous of creating a demand there for a similar monopoly 
of electric power resources. 

This has been provocative of highly organised opposition, in which a large 
amount of literature, inimic£il to the labours of th(' Commission, has found a 
prominent place. I'lidoubtedly creative of much confusion of issu(‘ and 
objective regarding the Commission’s activities, this controv'ersy has probably 
done more than anything else could have done to enlighten tlie minds of 
consumers regarding electrical matters. There now exists a situation in the 
United States which has in view the probing of the ])ractical value of “ jniblic 
regulation of rates, through a searching and critical inquiry into the admin- 
istration of their own utility undertakings. 

Now, it is tru(‘ that the unusual water-])ower hicilities whic'h exist at Niagara 
make it j)ossi]>le to generate large amounts of (‘lectrical eneigv at that point 
at an exceptionally low cost, but the K'holc cost of generation is tmly the 
beginning of a straight line se(]ucnce of iolaJ cost tiTininating at a consumer’s 
meter, and in the ca.se considered here, p(»ssibly located on a farm more than 
two hundred miles distant from the point of genei'ation. 

'fherefore, in c(msidering what follows, it is well to reiiKMuber that advances 
niad(‘ in giuierating electricity by prim(‘ movers oihvr than water iiave been 
no less raj)id, and wIktc favoui'able facilities exist for creating high-grade 
steam-operated plants, that the whol(‘ cost of generation may compare 
sulticiently favourably with tin* whole cost of hydi'o-electric generation at 
particular sites, s(» as to rendtT ajiy dilference in this item of the total cost of 
(U’livering (UieigN' to consumers’ terminals comparatively unimportant, when 
considering the (]uestion of a rate base. 

It may be said that the conditions of i-k'ctrical developnu'nt apjilicable to 
Ontario and (heat Ihatain are to(» di\'(‘r.se in charact(*r, both in conditions ol 
ap[)lication and in function, to admit of any constructive comparison, but 
is such a .statiuneiit correct ? 

Its truth, or otherwise, can only be ascertained from a consideration of funda- 
mentals, ])robably related to basic elements in develojunent, which arc inde- 
jiendent of locality in their eftect upon rale bases ; and this only when the 
fundamentals are stripped of comyilications common to the realms of financial 
manipulation and accounting. 

Wliere in the world can be found a similar area so richly endowed as (ireat 
Britain with the natural resource COAL, together with such wonderful facilities 
for cheap and rapid transport by land or water ? Where can be found a similar 
area wdierein so colossal a waste has been recorded, and wherein so great a 
confusion of issue is presented, when viewvd (as it should be) from the stand- 
point that coal represents the same asset to this country as water does to 
Ontario ? 

Moreover, since limitation of sites, which make the costs c)f generation 
vary widely under hydro-electric developments located far apart, do not 
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apply to large modern steam plants, it is clear that, if the best natural conditions 
here were properly developed and correlated throughout the whole country, 
the forced dependence upon steam plants could be turned to positive advantage 
for the stabilization of rates uniformly conducive to the use of electricity on 
scales calling for many changes in present methods. Nor, in this connection, 
is it to be overlooked that the major hydro developments of Ontario are 
necessarily located far less favourably than are the steam-raising facilities 
of this country. Witness power now being transmitted to the Niagara system 
from a point of generation in the I^rovincc of Quebec. 

The Origin of the Hydro-Electric Powfk Commission. 

Primarily, Canada is an agricultural country, but each year that passes 
indicates the attainment of proportionately greater industrial importance. 
I'^nder present conditions, the most intensive areas of development lie within 
the Provinces of Quebec and Ontario, where the proximity of the United 
States across a common waterway has had a }>rofound influence upon industrial 
ehort. 

Of the two Provinces named, Ontario is well known as tlic cliief manufacturing 
area of Canada. In addition to this, and its extensive agricultural, dairy, and 
lumber interests, Ontario producers ninety per cent, of the world’s supply of 
nickel, holds the third world-position for gold production, produces silver and 
copper on an increasingly extensive scale, and, 51s a producing Province, accounts 
for more than one-third of the annual production of Canada. With a population 
of barely three millions, of whom approximately one-third dwell in what would 
be termed rural areas in this country, its area exceeds three and a quarter times 
the square mileage of the entire British Isles. 

Perhaps it is well to point out here that the foregoing facts and the preceding 
introductory remarks are necessary to a proper comprehension of the 
degree to which the industrial and social life in Ontario is bound up with the 
advantages derived from the availability of a plentiful and cheap supply of 
electricity. 

As wiU be shown later, this all-important aspect of the general acti\'ity is 
not wholly attributable to the uses to which natural resources not available 
elsewhere have been put, but is equally reflective of an ability, on the part of 
the people themselves, to create conditions whereby natural resources might 
be developed and utilised in the fullest possible measure for the greatest common 
advantage. 

This ability forms the response to a spirit of common endeavour in the 
development of conditions designed to place the advantages of electricity 
within the reach of all living within well-defined areas of economic accessibility : 
this, moreover, even to the extent of providing for that .section of the com- 
munity which, otherwi.se labouring under conditions of maximum drudgery 
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and hardship, is individually least able to pay for the full initial cost of its 
availability. 

It is educational to consider how this rare state of affairs has come about. 

At the beginning of the present century, it had dawned upon the minds of 
those gifted with foresight that the Province of Ontario was so blessed with 
potential resources and possibilities for industrial effort, that every incentive 
existed for furthering its advantageous development. The greatest apparent 
obstacles were two-fold : the first was contained within the undesirable 
dependence of the Province upon extraneous sources for its supplies of fuel ; 
the second, of a mental order, necessitated the awakc'ning of the people to a 
recognition of the development possible through and by organised effort having 
a common objective. 

As an offset against the serious physical dcticieiicy in fuel resources, there 
were well -recognised possibilities for developing hydro-electric power, of which 
the Falls of Niagara formed by far the largest and most attractive proposition. 
Supplementing this recognition existed a keen si)irit of inquiry into the possi- 
bilities of electricity, not only as an aid to industrial development, 
but also as a most valuable adjunct in raising the general standard of life 
throughout the Province. 

The outcome of this public interest was a strong demand for legislation to 
enable municii)alities to take such concerted action as wcnild provide for 
adequate supplies of electrical energy being available at as low a cost to the 
consumer as i)ossible. In 1903 the Government of Ontario provided the means 
for the formation of a Commission to investigate and report upon all questions 
involving the genaration, transmission, and distribution of electricity 
in the Province. 

llie report was completed and pubhshed in iqob. during which year the 
Provincial Government, by a special Act, provided for the creation of the 
Hydro-Electric Power Commission of Ontario. Such in brief was the original 
material out of which has aris(in the extensive undertaking of to-day. 

In igocS the Commission, acting on behalf of the municipal and other interests 
served, decided to purchase power in bulk, and, building its own transformer 
stations, distribute the purchased energy. Its initial load was less than one 
thousand H.P.; in 1915 the Commission had reached the limit of its contract 
for 100,000 H.P. with the Ontario Power Co., and in 1917 purchased that 
Company’s plant outright, followed in 1920 by the purchase of plant owned 
by the Toronto Power Co. 

Physical Gkowth of the Undertaking. 

Subsequent growth is shown by the figures which follow here, indicating 
how the distribution of power generated and taken over a twenty-minute-peak 
period in December, 1927, was allocated over eight distribution systems : 
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System. 

Niagara . . 

(Georgian Bay 
St. l^awrenc(' 

Kideau 
Thunder Bay 
Ottawa 

Central Ontario and Trent 
Nipissing , . 


Horse power. 
853,960 
21,791 
9,033 
3,123 
42,332 
18,794 
47.994 
3,225 


Total HV 

During the fiscal year 1926-27 the total 
output in KWh. was 
Adding KWh. purchased, representing 


l,OOoi>52 

- u . 

\ 

3,904,432.0h4 

201,802.454 


The total uiidert.ikiiig output foryesar 1927 w as 4,106,234,458 


Overhead line-work finds a full scope by reason of a plu’nonienal ex})ansion, 
under wliat necessarily included a considtTable period of pioneer jiractice. 
Apart from power re(|uirements (‘overed liy block purchase, the eiglit systems 
connect up tw(‘nty-two hydro-electric generating plants ranging in normal 
operating capacity from 42*8 H P. at ( arleton Place to 322,790 H.P. at 
Qneenston, Niagara. Of these eight systems, seyt'ii transmit under bo-cycle 
conditions, while the eighth, Niagara, transmits at 25 cyck^s 

At the end of October, 1927, ov(t 3,330 mi)(‘S of transmission liju* alone was 
in service, operating upder eleven line piessures, ranging from 12,000 to iio.ooo 
volts ; the greatest length of continuous iio.ooo-volt line in service forming 
a stretch of approximately 240 mil(‘s. On the ist of October, 1928, delivery 
of 25-cycle power to the Commission by the (iatineau Power ('o., located in 
the Pro\dnce of Ouebec, for use on the Niagara system, was inaugurated under 
a contract which calls for the transmission of an ultimate load of 2b(),ooo H.P. 
over a distance of 230 miles, at a line jiressure of 220,000 volts. 

During the year under review, and dealing with energy delivcTt'd to municipal 
areas, advantage was taken of available supply by 433,128 consumers out of 
a population numbering 1,631,149 The Niagar-a system supplied approximately 
84.8 per cent, of the total consumers under this liead, and the distribution of 
energy over the wliole of ten municipal systems was as follows : 

(a) Twenty-four cities, each having a population of not less than 10,000 ; 

about 80 per cent, of the energy distributed was utilisc^d by this group, 
numbering 324,334 consumers in a population of 1,247,804. 

(b) Fifty-eight towns, each havdng a population of between 2,000 and 10,000 ; 

about 12 per cent, of the energy distributed was utilised by this group, 
numbering 67,980 consumers in a population of 267,701. 

(c) One hundred and twenty small towns, villages, and rural areas, each having 

less than 2,000 inhabitants. The area served here embraces 35,244 
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consumers in a scattered population of 115.644, wliicli is augmented by 
5»37<^> consumers resident in 48 Police Villages, making the total number 
of consumers up to 40,614. At present this grou]) utilises less than 
10 per cent, of the energy distributed, but legislative measures designed 
to .secure that supj)ly service should be available' for meeting its needs 
liave been given a very dehnite place in the C'ommission’s ac'tivities. 

Financial Position, 

Turning now to llie financial position of the undertaking, it sliould be nott'd 
that all monetary values which follow hereattiT have Ik'C'u translated into 
approximatt' sterling equivalents, on the basis of 4.Sh() dollars to the pound 
sterling and 2 C(‘uts to tlu' penny. 

The accounting year 1^27 (which forms the latest available completed annual 
return), .shows the total mvt'stment of tlu' Commission to clat(‘, rcpre.s(‘nted by 
power muh'i'takings, hvdro-t'lectric railways. munici})aliti(‘s in distributing 
systems, and otluT ass(‘ts to exceed £58, (Ho(),()ji In tlu' sam(' year (i() 27 ) the 

total aggregate' revenue derived Irom this capital investment exceeded 
/J6.()()8,qi2, and the ('ommission rc'portc'd that the n'vc'iuu' obtaiiK'd from the 
('ousuiiK'rs had been ukuc than sufheient to meet tlu' full cost (»f g('nerating 
and transmitting the eh'ctrical (*nergy, as well as to providi' for all opt*rating 
exfien.st's and the tixed charges of the municipal utility e(iui])ments. 

Y(‘ar by ;\ear. too, the n'servt's of tlu' undertaking liavi' been steadily 
incn'asing, both with respect to the colU'ctivi' iinestnu'iits oi muni(:i]>alititis 
in generating stations, transmission station and transmission hni's, also with 
re.spect to their local inve.stments in distributing systi'ans and other assets. 
At the end of Octobru*, 1927. the aggregate re.servt-, reached £15, 447, 203 - 

Respecting the cost to the ultimate consumer of (*lectricity furnisherl to 
municipalities by the (Ommission, an inspection of a\'ailabl(' data for the year 
ending October 51, i<)27, and subsequently ix'ccivt'd, reveals the following 
striking featurt's : 

(i) The average' annual consumption per domestic ('onsunier over the entire 

Province reached th(' high iigure of 1,242 units, deliviTcd at an average 
cost of 0.9 pence e(]uivaK'nt t)er unit. 

(ii) The area of lu):hcst communal density located at the greatest distance 

from a generating station (a matter of 238 miU's) received its supply 
from the Niagara system. With a ])(»j)ulation of 5 b. 433 > the domestic 
consumers numbered 13.742, and the average' mf)nthly consumption 
under this service was 189 units, delivered at a net cost of 0.8 pence 
ecpiivalent. I^iwer service consumers in the area numbered 366, 
and the average cost per H.P. per year was approx. £5 -3^ equivalent. 

(iii) The an^a of lomst communal density located at the greatest distance 

from a generating station (a matter of 2()7 miles) also received its 
supply from the Niagara system. With a population of less than 2,000 
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the domestic consumers numbered 177, and the average monthly con- 
sumption under this service was 71 units, delivered at a net cost of 
1.55 pence equivalent. Power service consumers in the area numbered 
6, and the average cost per H.P. per year was approx. ^£6.935 equivalent. 

(iv] The lavish use which is being made of electricity by domestic consumers 

was shown by the increa.se of over 16 per cent, in consumption over 
the previous year, representing an increase in the domestic demand 
of over 65 million units. , 

(v] Checks of domestic service data, furnished for a period coiiimencing with 

the year 1914 and terminating in 1927, show a steady reduction to 
have taken place in the average cost per kilowatt-hoiijr, but that a 
point has been reached in the lowest levels now operative* below which 
it is unlikely they will fall. The high average consumption under 
this head is attributed chiefly to the policy followed by the under- 
taking, in providing electricity “ at cost,” which is supplemented by 
facilities under rate schedules, designed to encourage a liberal use of 
the service. 

(vi' Indicating the trend of power application and more particularly as 
relating to domestic consumers, it is interesting to note that more 
twenty-five ampere, three-wire meters are sold in Ontario than any 
other size, and that Canadian meter practice limits the smallest .size 
single-phase meter to ten amjxjres. The extent of the growth in 
power consuming dev ices is shown by the following table : 


Application. 

Estimated Number 
in Use. 

Estimated Installed 
Capacity in KW. 

Doc. 1924. 

Dec. 1927. 

Dec. 1924. 

Dec. 1927. 

Ranges 

47,505 

83,298 

285,030 

499,788 

Hot plates 

18,883 

34,178 

37,700 

08,350 

Washers 

.'■>.5,342 

92,219 

11,008 

18,443 

Vac. cleaners . . 

(i4,205 

88,530 

12,841 

17,707 

Water heaters 

10,005 

32,211 

25,000 

48,310 

Air heaters . . . . 

130,000 

131,531 

82,400 

105,225 

Ironers . . . . 

1,590 

2,403 

4,770 

7,209 

Irons . . . . 

307, 8(K) 

303.470 

203,148 

239.894 

Refrigerators . . . . 

057 

11,176 

130 

2,235 

Toasters 

152,200 

171,317 

83,710 

94,224 



Total .. 

746,803 

1,101.397 




KW. 

KW. 


(vii) Development in rural areas proves it to be of increasing importance, 
and the manner in which this difficult class of service is being dealt 
with bids fair to rank as an outstanding feature of the Commission s 
activities. 



Oct. i8, 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 1123 

Rural Service. 

Having travelled thus far, now turn to the rural line side of the Commission’s 
labours. At the present time, the Commission is operating 130 rural power 
districts in different parts of the Province, a typical district covering about 
100 square miles, which is governed in respect to area by the economic limita- 
tions presented through proximity to suitable distribution centres served from 
a transmission line. 

Recognising that the cost of distributing small quantities of power in rural 
districts necessitates rates which are considerably higher than the rates in urban 
centres, where consumers are located more or less close together, the Provincial 
Government, as far back as 1921 and in fulfilment of its policy of promoting 
the basic industry of agriculture, decreed an Act to provide aid in the con- 
struction of works in rural power districts. 

L'nder the present statutory obligations, wherever the economic conditions 
are deemed by appointed authorities to justify rural district service, it is enacted 
that the Provincial Government may pay out to any properly recognised 
distributing authority “ a sum not exceeding fifty per centum of the capital 
cost of constructing and erecting in the rural power district, primary trans- 
mission lines and cables, service transformers and meters and secondary lines 
on the higliway required for the deUv’'ery of power in such rural power district.” 

The experience gained by the Commission to date is such as enables electrical 
service to be given to rural districts when there can be secured three signed 
farm contracts, or their equivalent, })er mile of line to be constructed. 

The rates Jirst submitted to the prospective consumers therefore constitute 
a maximum, and these may be, and in practice frequently have been reduced, 
as the number of consumers per mile of line constructed in the district increase 
above the required minimum. Having made its grant-in-aid, the (jovernment’s 
participation in operations respecting the propert\^ to which the grant applies 
ceases. 

In their annual rates the rural consumers pay the whole of the cost of power 
as delivered to the boundary of the rural power district ; the whole of the 
operating and administrative expenses chargeable to the rural power district ; 
the reserves for renewals and contingencies on the whole of the transmission 
lines and equipment, as well as interest and sinking fund applicable to half 
the capital investment for the primary and secondary lines and equipment. 

As applies to all other public services throughout the undertaking, service 
given by the Commission is alw^ays advised as at cost, and rate or tariff schedules 
are formulated on that basis. Should, however, a greater use be made of the 
service than was anticipated, a greater revenue will result without proportionate 
increase in expenses, and therefore a greater surplus will also result. This has 
been the experience of the Commission in connection with the operation of 
rural power districts, and during the year under review (1927) the Commission 
returned approximately £47,266 equivalent in cash to rural consumers, which 
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amount had been colJccted in excess of the actual cost of service in the various 
rural power districts. 

The present capital investment in rural lines and equipment now exceeds 
one and three quarter million ])ounds equivalent, and the growtli of vservice 
between the years 1923 and 1927 was as follows : 

Miles of Number of ('otisiimers. 


Year. 

Primary 

Line. 

il.Tmlt‘t. 

I'arm. 

Total. 

Pow t'r 
Sii{jq:»h(.'d. 

1923 

1927 

1,058.59 

2,921.78 

4,158 

15.520 

3,822 

9,757 

7,980 

25.283 

3,.U H.l^ 
1:1, 2^3 H.P. 


Underlying Principles of the ('ommission’s Activities. 

Brief and incomplete as this limited review of th(‘ Commi.ssion’s activities 
necessarily must be, nevTTtheless, it sliould suffice to cnTite an interest in 
governing principles, conceived of and IxdievT'd in by its inaugurators. which, 
originally adopted and subseqiu‘ntl\’ modilied to meet the necessities of e\'])eri- 
ence, underlie and consolidate its labours. 

Primarily, the declared function of tlu* ('ominission is one of using its best 
endeavours to secure an ade(piate and reliable supply of electrical energy for 
the people of Ontario at the minimum cost to the consumer consistent with 
the financial stability of the enterprise. In labouring to attain this difficult 
objective, while the Commission generates and transmits (‘nergy in much the 
same way as a whole.sale manufacturer may who also runs his own selling 
business, it also acts in the cajiacity of Trustee' for the j)artnershii) of municipal 
authejiritics co-operatively tirganised to obtain powt'r at cost, each authority 
paying its due proportion of the eexst feir the service rendered. Each authority 
then sells electrical energy to its own local consumers at rates and under 
conditions approved by the Commission. 

Moreejver, the dual respemsibility which devolvc's uj)on itself as “ Supplier ” 
and to the " Consumer ” as the source of revenue, under the special re'lationsliip 
here holding good between the financial structure and consumers’ rates, is 
such as not only to provide for meeting all the usual fixed charges included 
thereunder, but also to provide — 

{a) P'or effecting such rate adjastments between the veirious clas.ses of service 
as may be found necessary to ensure that, as nearly as is practicable, 
the service to each class and to each consumer shall be at cost. 

{h) For the j)Cople them.selvcs ultimately becoming owners of a fully jiaid up 
local imdertaking. 

The Commission also acts as a purchaser of material for all municipalities 
desirous of the advantages such a course affords, and otherwise aids consumers 
through the rhedium of an extensive publicity organisation. Furthermore, all 
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electrical equipment it is proposed to connect up on a service must receive the 
approval of the Commission’s inspection department before use ; also, all 
indoor wiring and all completed installation work is subject to a compulsory 
inspection, this being the rule tliroughout Ontario. 

Conclusion. 

In conclusion, special attention is drawn to twt‘.lv(‘ apj)endices containing 
supplementary data deemed to be of interest. 

Bearing in mind the dehned olqects of the Ov(‘rh(‘ad Lines Association, and 
having particular reference' to the one which reads as follows : 

'' To assist ill making available witli nMsonabh* promptness, inex'ery home 
throughout (ireat Britain, an abundant supply of (‘lectrieaty, and generally 
to adopt any (ourse of action that the memtx'rs may consider benelicial, 
and particularly by facilitating the ere'ction of (»v(‘rhea(l lines, which are 
the only economical means of ae’hiexing that objc'ct in arenas not x'tTy densely 
])opulated,” 

it will be clear that a pureh' constructive re\'it‘W of tht‘ Commission’s activities 
sliould possess a special interest for its menibe'rs 

This grante'd, perhaps it is opportune to remind mtanbers here that no other 
jiicmecT labour hndiiig aitix'e expression m this country at the moiiK'Ut has 
quiie the name objective as that implu'd bv tlu' fort'goiiig. 

As defined, this objective' would^appear to classify the ( ),L.A. as a consumers’ 
advocate ; neviatheless, 1 suggest its fulhlment ('annot well Ix'come a n^ality 
until the fundamentals of both cost and rates are thoroughly investigated. 

Idnally, 1 have to express my indebt edne.ss to L A. (kiln, D.Sc., Chief 
Engineer of the Commi.ssion ; to various other Staff ( )fhc('rs of th(‘ Cndertaking 
and to William C. Noxon, ICsq., the Agent-(ieneral for Ontario in this count) y, 
for permission to draw ujion returns, and to make (‘xtracds from both communi- 
cated and ])ublished data relative to the subject. 


apih:ni)1x I. 

TABLE J. 

Domestic Service Data lor all Municip.ilities. 





A\ erag 

e <-'ost per 


Nil inlxT 

Av<‘rage 

1 KWh. 

Year. 

of 

Monthly 

- 

— - 


Consumers. 

(Consumption 


(Pence 



(KWh.), 

Cents 

E(jui valent.) 

1914 


21. U 

5,98 

2.54 

1929 

193,892 

44.0 

2.50 

1.28 

1923 

280,858 

75.7 

2.94 

1.92 

1927 

387,573 

! 103.5 

1 .80 

1 - - 

9.99 
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TABLE IT. 


Gjmmercial Lighting Service Data for all Municipalities. 


Year. 

K umber 
of 

Consumers. 

Average 

Monthly 

Consumption 

(KWh.). 

Average Cost per 

KWh. 

Cents. 

(Pence 

Equivalent.) 

1914 

15.657 

90.8 

4.00 

j — 

2100 

1920 

36,496 

140.0 

2.60 

l\25 

1923 

46,383 

195.6 

2.46 

1 .,23 

1927 

64,039 

266.7 

2.40 

1.'20 


TABLE III. 

Street Lighting Scr\'ice Data for all Municipalities. 


Average Cost per 


Year. 

Wattage 
of Street 

KWh. 


KWh. 


Lamps in 
I'se. 


Cents. 

(Pence 

Equivalent. 

1925 

15,100.000 

61,910,000 

2.28 

1.140 

1926 

15,114,000 

61,967,000 

2.35 

1.175 

1927 

16,003.305 

66,613.650 

2.37 

1.185 



APPENDIX 11. 




TABLE IV. 



Power 

Service Data for all 

Municipalities, 

Year. 

KWh. 

Average Cost per KWh. 



Cents. 

(Pence 

Equivalent.) 

1926 

160,031,160 

1.06 

0.53 

1926 

177,362,002 

1.06 

0.63 

1927 

186,247,165 

1.00 

0.50 
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TABLE V. 

Commercial Power Service Data for all Municipalities and Private 
Po'wer Consumers of the H.E.P.C. 


Year. 

KWli. 

1 

Average 

f)st per KWh, 

Cents. 

(Pence 

Equiv.ilent.) 

1926 

l,634,409.(i(!« 

0.61 

0.305 

1926 

1,879,029,286 

0.60 

(».300 

1927 

1,933,491,298 

0.60 

0 . 300 


APPENDIX 111. 

TABl.E VL 

Showing the reJation between development and rates in the city of Windsor, 
population 66,433, area ol highest ^oinnmnal density located at the gvf'atest distance 
from a generating station, a distance of 238 miles. 

(c^) Domestic Service. 


Year. 

[ Number of 
Consumers. 

Average 

Monthly 

Consumption. 

(KWh.), 

Net Cost per KWh. 

Cents. 

(Pence 

F.quivalen 

1915 

2,519 

18 

4.9 

2.45 

1916 

3,180 

21 

4.9 

2.45 

1917 

3,882 

26 

4.5 

2.25 

1918 

4,415 

27 

4.2 

2.10 

1919 

5,383 

31 

3.9 

1.95 

1920 

8,700 

53 

3.2 

1 . 60 

1921 

9.731 


3.0 

1.50 

1922 

10,450 

68 

2.6 

1,30 

1923 

12,021 

94 

2.2 

1.10 

1924 

11,263 

125 

1.9 

0.95 

1925 

12,382 

159 

1.7 

0 . 85 

1926 

13,464 

177 

1.7 

0 . 85 

1927 

13,742 

189 

1.6 

0.80 
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APPENDIX IV. 
TABLE VI (continued). 


(b) Power Service. 


W-dY. 

Number of 
Consumers. 

Average TI.P. 

Av^erage Cost per H.P. 

Dollars. 

Approximate 

Sterling 

Equivalent. 

1917 

97 

807 

19.04 

^’3.913 

1918 

101 

1205 

22.88 

4.702 

1919 

130 

1009 

24.53 

5 . 0 U 

1920 

273 

5549 

28.28 

5.812 

1921 

341 

0109 

23.78 

4.887 

1922 

321 

0958 

30.90 

0.302 

1923 

311 

7342 

33.53 

0.891 

192^ 

335 

8015 

30.09 

7.417 

1925 

350 

7988 

34.55 

7.101 

192(i 

351 

8405 

32.13 

0.0O3 

1927 

3()(i 

8477 

25.49 

5.238 


APPENDIX V. 

TABl.K VIE 

FiirthtT ejiamples showing the relation between (l(‘velo])Tnent and rates in 
municipal areas not served from the Niagara system. 

1 . The city of Ottawa, p(;piilation 118,()h7, distance from generating station, 

tine mil(\ 

(a) Doniesiu Service. 




A verage 

Net C'ost per KWh. 


Number of 

iVIonthlv 






Year. 

Consumers. 

Consumption 


(Pence 



(KWh.). 

Cents. 

Equivalent.) 

1914 

0,342 

19 

5.0 

2.50 

1915 

7,338 

22 

3.8 

1.90 

1916 

7,912 

23 

3.4 

1.70 

1917 

8,030 

24 

3.4 

1.70 

J9JS 

9,047 

31 

2.3 

1.15 

UU9 ( 

^ «,976 ! 

45 

2.0 

1.00 



] 53 

1 l.K 

1 0.90 

J92J 

9,955 

07 

) J .0 

0.80 

iJ>22 

/ 10 , 4 m 

/ 93 


/ 


/ ll.O.IO 

1 I 

1 1./ 1 

/ <>.55 

1 924 1 

1 1.022 / 

l.W 

1.1 / 

0 . 55 

1 02r, / 
1920 

11,15,5 / 

11,217 

179 

1.1 

1.0 

0.9 

0 . 55 

0 . 50 

0.45 

L927 

istefitot,.... . 

1 1,305 

205 
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APPENDIX VI. 


TABLE VII [continued), 
[b) Power Service. 





Average Cost per H.P. 


Number of 



Approximat 


Consumers. 

Average H.P. 

1 )ollars. 

Sterling 





Etpii valent. 

1917 

204 

3.553 

17.72 

/3.942 

1918 

207 

4743 

13.93 

2.801 

1919 

205 

4401 

1 1 . 37 

2.9.53 

1 929 

210 

4531 

13.91 

2.797 

1921 

228 

49I(^ 

12.90 

2.951 

1922 

229 

5135 

13.00 

j 2.972 

1923 

240 

5110 

14.. 52 

2.984 

1924 

243 

5792 1 

13.72 

2.820 

192r> 

207 

.5703 

14.4(> 

2.990 

1029 

200 

5747 

14.38 

2 . 959 

1927 

! 200 

9105 

14.93 

3.007 


AIWNDIX \Tl. 

'fABLE VIl [co}i tinned). 

2. TIiu city ol Owen Sound, population 12,339. dislancc from gcucratin^^ station, 
32 miles. * System, Georgian Bay! 

(it) Donicsli'. Service. 

Averagt' Net t'osl per KWh. 

Number ol Monthly 


Year. 

ConsunuTs. 

t ousumption | 





(KWh.). 

C'eiits. 

E(] 111 valent ) 

1918 

1 .492 

17 

5. 1 

2 . 55 

1921 

2,075 

28 

3.8 

1.90 

1924 

2, .548 

53 

2.1 

1 .05 

1927 

2,849 

98 

1.8 

0.90 



(5) Powei Scrvii‘ 

Averagt* 

Cost per H.P. 


Number of 



Approximate 

Year. 

Consumers. 

A\crag<‘ H.P. 

Dollars. 

Sterling 

Equivalent. 

1918 

84 

1177 

27.25 

;f5.000 

1921 

109 

1403 

20.76 

4,204 

1924 

108 

1385 

21.41 

4.400 

1927 

no 

1032 

10.82 

3.450 
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APPENDIX VIII. 

TABLE IX. 


Under power service (see Twentieth Annual Report) illustrates variations in the 
average cost per H.P. on selected areas of the Niagara system ; also the maximum 
costs applicable to this service on some other systems of the undertaking. 


System 

Num- 

ber, 

Locality. 

Distance 
from 
Genera- 
ting 
Station 
(Miles) . 

Total 

Con- 

sumers. 

Power 

Con- 

sumers 

only. 

Average 

H.P. 

Average cost per 
H.P. 

Approx. 
Dollars. Sterling 
equiva- 
lent. 

1 

Niagara Falls 

3 

4,824 

83 

3,546 

21 . 96 

^4.513 

1 

Chippawa 

4 

290 

5 

101 

57.61 

11.840 

1 

St. Catherines 

18 

6,038 

325 

4,688 

15.88 

3.264 

1 

Guelph 

75 

5,488 

138 

5,725 

18.47 

3.795 

1 

Brampton 

78 

1,552 

53 

813 

18.71 

3.845 

1 

Ayr . . 

84 

226 

4 

44 

22 . 65 

4 . 655 

1 

London 

123 

18,773 

495 

1 18,278 

20 . 87 

4 . 290 

1 

St. Maiy s 

133 

1.217 

42 

1 883 

25.21 

183 

1 

Ailsa Craig . , 

148 

165 

2 

48 

36.48 

497 

1 

Chatham 

193 

4,517 

116 

2,991 

24.08 

134 

1 

Sarnia 

205 

4,591 

77 

! 3,510 

34.85 

162 

1 

Windsor 

238 

16,070 

366 

8,477 

25.40 

5.238 

1 

Alvinston 

267 1 

207 

‘ 4 

62 

44.01 

9.044 

2 

Arthur 

63 

223 

4 

51 

44.30 

9.104 

3 

Lancaster 

25 

104 

1 

3 

57 . 94 

11.907 

4 

Kemptville . . 

62 

349 

6 

133 

40 . 80 

8.384 

5 

Port Arthur . . 

73 

4,598 

85 

34,478 

20.52 

4.217 

7 

Bloomfield . . 

29 

166 

9 

304 

35.24 

7.242 


For system reference note as follows : — 

No. 1 Niagara. 2 . Georgian Bay. 3. St. Lawrence. 4. Rideau. 
5 . Thunder Bay. 7. Central Ontario. 


NOTES ON BOOKS. 


The British Empire ,Since 1783 . By A. P. Newton and J. Ewing. London : 

Methuen and Co., Ltd. 5 s. 

This is a very useful little book. The British Empire, like all things that are 
immense — ^like sky-scrapers and the number one million — is hard for the ordinary 
person to understand. Besides, the Empire is not a simple, vast mass, like Russia 
and Siberia, but a number of different countries with varying constitutions and 
habits. To most Londoners the Highlands of Scotland seem remote ; how much 
more remote the Highlands of New Zealand or the west of Canada. 

It needs more than the familiar kind of patriotism to make us feel warmly about 
the Empire, and it is not as if the Dominions “ belonged ** to us, thus allowing us 
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to enjoy any sense of possession, however diluted. Pride in the Empire is conditional 
on a more complex sense of values than pride in the busbies of the Guards. 

In the first place, it is true that the Empire was made by men from our small 
home islands who faced and overcame the most alarming perils in their determination 
to plant the flag firmly in the four quarters of the globe. But apart from the personal 
qualities that it demands, the business of building empires is not always more 
respectable than the business of founding great families ; in the case of our own 
Empire, we can be thankful that the lesson of the years round about 1780 was 
not forgotten, and that since then British Imperial policy has increasingly shown 
respect for Reason. 

Politically, economically and culturally, the Empire ought to have a future more 
thrilling even than its past. The part the imperial race has thc^ chance of playing 
in the diffusion of western civilisation is an important one indeed. Cut oft from the 
European” mother country, the Dominions would have a far harder task to 
carry on the humanistic traditions of the Old World, than if linked with her by 
ties of sound sentiment and intelligent economics, Man does not live by bread 
alone, nor new countries by their physical resources. 

But we cannot study the future. We can study its roots in the past aud present, 
and a good means of our doing so, where the Empire is concerned, is the text-book 
offered to us by Messrs. Methuen. The facts arc presented without \ arnish, which 
is good. Statistics have a glamour of their own, and perhaps a more civilised 
appeal than the recital of daring deeds. 

Great Britain is overcrowded, but the Empire is underpopulated. Tlie problem 
of emigration can never be given up till it is solved. Must we, in peace as in war, 
waste our human resources ? 

Here are some of the facts and figures. Lei us hope that before long someone 
will come forward with the Ideas. ^ 

PRACTICAI. SxEKi. MAKING. By Walter Lister. London : Chapman and Hall, 
Ltd. 255. 

The author of this book states in his preface that lie has been lor many years 
impressed by the lack of literature and information of practical value available 
for the man who is going to work the furnace. After all, as he says, he is the main 
factor contributing to the success or otherwise of any modern steel works under- 
taking. Without his intelligent co-operation the best of theoretical intentions go 
astray. Accordingly lie has written this book in a simple and concise form, giving 
the results of over twenty years’ experience of practical steel making in most of 
its variour branches and methods. He has not gone fully into such aspects of the 
subject as details of construction, lay-out of plant, costs, etc. This has been done 
many times already. He has dealt simply with the essential aspects that come 
under the direct control 01 the steel maker. It is not to be expected that all his 
views will be accepted : some of them will no doubt be criticised ; but it must 
be remembered that the book is the first of its kind, and that it is very much needed. 

It deals mainly with the acid and basic open-hearth process, and this is as it 
should bo, because b}^ far the greater part of the steel which is manufactured at the 
present time is made by one or other of these processes. We are glad to notice, 
however, that electrical steel making is adequately considered aud discussed. 
There is a very good chapter on special and alloy steels. Attention may also be 
directed to the chapter entitled ‘‘ Pit Work,” which is an excellent summary of this 
important part of melting-shop practice. 

In comparing the acid and basic processes, the author states that the acid process 
is essentially a means of producing the very highest qualities of steel, and where 
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quality is the main consideration the prices obtained are correspondingly high. 
It follows, therefore, that more time is allowed to the man working acid charges 
iaa order that the material shall reach the necessary standard and successfully pass 
all the severe and stringent tests required of it. In th(‘ basic process conditions 
are different. 'I'he materials used are loss than half the price of those used in the 
acid process. In spite of this it supplies material of sufficiently good (piality for a 
variety of purposes and its chcapnt'ss and rapidity of output renders it available 
in large cjuantities for geniTal constructional work. The author insists that the 
most important point of superiority of acid ste(‘l is its ductility and resistance to 
shock and tluit the n‘ason tor this is entirely the nature of th<* sli^g. He wTites : 
** The coinp()sition of tlu* slag of an acid chaige almost prohibits tjhe existenc<^ of 
any dissohed oxide of iron in the steel and this is the whole secret of its superiority. 

h'rom the cornnKmcemeiit oi the working of th(‘ cliargt‘, kny free oxidi^ 
of iron contained in the bath is imint'diately attacked by the silica\ of the hearth 
forming a silicate which makes its way into tlie slag. When iron are is fed, any 
surplus o\id(i of iron not nxlucerl by the carbon of th(‘ charge or taken up by the 
silicon of the pig, is immediabd)’ taken iqi f)y the silica of tlu‘ ht^arth, and this can 
always be noticed in the cutting action ol a thin slag which is always a slag 
containing an excess of oxich* ol iron lu tlu* basic proci'ss this is niit s(>, all the 
availabk' ^nlica being takcni up hy the hnu^ ol tin* slag, leaving none to combine 
with any fret' oxide ot iron, so that all tht* dt'oxidising has bt*en done by the 
addition ol siliceous materials or other deoxidisers either to tlu' bath or tothe ladle, 
which at the best art* never so comjdt'tt'ly successlul as the natural conditions 
and reactions pt'rtaining to tJie acid o])en-hearth.'’ 

ThivS difference betw'een acid and basic sft't*! is most marked in bath samples. 
Jii the former the skin ol a sample is always bt'antifully bright and glossy, the 
sample thus being absolutely solid and trt'e liom blow-holes and tht* gram of tlu' 
steel fiTii' and dtmse In the latter th(‘ skin of a liasic sampU' of thesameancilytical 
composition is dull and lustreless. The sample is jutted with blow-holes and the 
gi'ain is coarse and open. Tlu* authoi points out the' signihcant fact that it is 
much more ea.sy to obtain low carbon m flu* basic (below o pi*r ceiit.l than it 
is in the acid process. It is the exci'ption rather than the rule to obtain carbon 
below 0.15 per cent, in the latter process. 'J'Jns again jioints to the absence' of free 
or dissolved oxide ot iron m the acid after feetling has (.(‘asexl, wliereas it is alw^ays 
present in the basic even alter all leedmg has cease*d for some time. 

Under the heading “ Neutral Steel ” a process is (U'scribed whose oliject is to 
obtain the good ejualities ol acid steel in a basic-lineel furnace. Jt consists of first 
charging a layiT of good clean scrap on tlu' furnace bottom and then the whole 
of the pig iron which is hematite and ma> constitute about 30 per cent, of the 
charge. When this is melted the remainder of the scrap is chargc'd into it in small 
portions at intervals until the charge is complete and the* whole meltt'd up. The 
high silicon content ol the hematite pig kee'ps the bath to a largo extent free from 
oxide of iron during melting, and care is taken to avoid any further additions 
of oxide as much as possible, more scrap being us(;d it necessary to reduce tlic 
carbon content of the bath. 

The book is w^ell printed and adecjuately illustrated. It is to be hoped that it 
will be carefully studied by those for whom it is intended. Considering what it 
gives, it cannot be regarded as expensive at 25s. All the same, this price will 
keep it out of the reach of many into whose hands it should fall. If it were possible 
to issue a cheaper edition, this would undoubtedly be a great boon to the men 
engaged in the industry. 
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The Styles of Kn(;lish Ar( inTEri i ke Part TL By A. Stratton, F.K.T.H.^. 

London : IP 'I'. lPdsfi;rd. Ltd. Pa]M*r, 1.9 hd, ; (‘loth, ib (ul 

11ns IS tlu* second ol Mr, Stratton’s (ntrodin'tory Handbooks. ll»e fust inonght 
ns down tc- the end of tlie i^tli (a‘nliir\ . and this oin* tak(‘s ns to the end of the i-Stli. 
lln‘ Handbooks an* ('onnianions to a s{'ries ol lar^(* scale* ('oniparat 1 ve diaf»rains 
( jO X 10 itK lu's/ intt*nded lor stude'nt^ and teac her'> 

These* dia^ninis an* n‘[)rodn('(‘<i on a small seale in the Handbook‘^, anel ttu* 
illustrations lea\’(* ns no doubt as te> tlH‘ii utilit\ and (*\Li*]l(*nc(‘. h'adi one cemsists 
of a tdan. an t'lcvation or inteiior. au't detads ot stone* or woodwork. l*'\e*r\ sta^e 
in the' e'voh.’tion of haii^lish an'hitectnre* is n*]:>resente'd 

1 he short d(*s{ ri[>ti\'e text is \e*rv nnie h te) the* poml, kaieiuj^h js said about 
Inste^rv to ae'eonnt le>r the* main de*\ e'lopnu nt ^ bi'ton* Ini^o Iroin \vhe)S(^ 

time* the* f)e*rsonalil\' eif j.'^n at an lntee'ts coimts loi as mucli as the inon* iinpe'rsonal 
eUme'Uts eif time and e liaiiya* 

Mr Stratton n'alb ])ro\jde-. the kind <»! snnnnai\ that is so we'leome* to those* 
who have* bee'u woikniL^ la beaiou'^lv, <tnd have at last b<‘.t;iin te) su!le*i Irom a me*ntal 
indi/^^c'stion Salie'nt tae'ts rin* a tine ape'ra*!!! . llnw <iie {x'lhaps les.s valuable as 
a I'omple'te* foexl toi the* lenorant \\ lu'U stnde*nts li.ive* re'aclu'd tlie* (‘iid of the'ir 
lat te*\t book let th(*m timi to Mr. Stnitton 


Xinniua ii'kI', \s \ t viei 1 k*. 1>\ P. \ Kobsem. h 1\’ I HA. Loneleni ’ H. T. 

IPitsle'rd, Idd 3 v. 

'I Ins “ manual lor <is|>jiants jind stndt'iits of (‘ither sr\ ” oimht to la* abe)ut in 
the* junior ('ommon 100ms ol our univ ('is’lit's, so <is to lull into the* h.mels ot under- 

jj^raduates <it what is a \erv e'litieal ])enod ol the‘ii e are e rs 1 he* voun^ man and 

inaide'n with linmanistie iia lin.itions i>('ia rally le'e*! de‘sj)ainn,al\ that onle in the* 

ov'eie'.re)\\ df'd lit^'iarv woild 11111*111^ th<’\ ajlve* Man pm’olenis ol siil siste*ne'e‘ anel 

sell-n-ahsatieju. 

.An'Int e’e t me a[)])e<il'> to t he *111, but .es •• pre)t< ssion it **• 'e ms only re'iueite'b' peissible* 
cheiice*. Ne)W Ihe'n* .in* diincultie*s lie*re* as e'ls(‘w la-n*. and e e)mj)e*titie)n is ke*en lu're*, 
toej, but eince the'se* dillicultu's are* clt*arlv umle'rstooei tlie'v appv'ar le'ss insupenaabk* 
than be*le)n* 

Mr. Kob.seiiTs plain-spoke*n little* beieik will epin'kle show the* as])irant Jiow' he* e>r 
she* st.inds , what (*\aimnat ions luo e* te) be* passe*ei and what studie*s t he*se ('xamniti- 
tie)ns involve*. J he)se‘ who can alteird the* e‘e>st e)( li\ iiil; witluiut e'aininii foi the* 
n'e|uisite’ time , will iie)t lind t he* le e'-^ fiske'el bv the sedieiol.^ anel t he* K I H \. e*xe)i bitant. 

it IS aile'T all ])e)s.sible‘ that we* aie* e)n tlie* eve e>l a f.ne*i1 nuxle'in mov'eMne*iil in 
building, and that e‘\e:e']dion.d oppe)rtuuitie‘s are awaiting students who w'lll be 
starting to piactice* in teair eir liv e ^'e*ars. P.H. 


GENERAL NOTE. 

Ib’iiTLsii 1 Mb ri I'n J J- e>i'’ 1 ,\ orsi kiai Aiii.--- i he* Ih'iti.sh Institute* e)f Inelnstria 
Art will he)ld its Autumn Ivxlnbitiein in the North (.ourt e)l the N’ictoria and Albert 
Muse*uiu, S,\\'. 7, iTenn the* oth No\’e*mbt*i te) the* iMh I )('ct*inbe‘i (Admission fren*). 
The main part ot the ICxhd'itiem will e'on.sist ol e*.\ain])le*s ol Pniti.sh Industrial Art 
ieir the slender purse, including Kurmture, Potte*ry, dVxtik's, Metalweirk and products 
ot the J^uilehng Crafts and the Heu>k aiiel JYiiiting Trade's. Ihe Kxhibition will 
also include the Institute’s Pe'rmanent C'ollectie)n of re*ce*nt wa)rk by l^ritisb artists, 
craftsme'U anel mamifactureis ; anel a s(.‘ctie»n illustrating cenain modern te'ndcncies 
in Kure)peau Indu.strial Art. 
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MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


Monpay, (R'iobkr 21 . Kasi India Association, at taxtoi 
Ifall, Westminster, S.W. i^op.tn Mi S K Rat* HH« 
“ America and India.” 

riniversitv of I^ondon, at Reilfonl ( olleK'<‘ for Wunieii 
KcKCiits Park, N.W. !> ni iT.d I. The 

Revolt at the Netherlands” {I ectur*^ II) 

At Kinp:’s (.'olletic, Straiul, V\ ( . pm. Dr 

Prof A H*-vcm, “ (Ireat hiKUies id I fun, .man 
Literature ” fl-ei lure IV) 

At Kiin^’s tollejio, Strand. W .U. s 30 p.m. Rrv r,. 
E Newsom, ” I'lie Chundi and the NVorld Lecture HI. 
Medieval Catholieisni ” 

At Ihijversity C’o]let>o, (h.wt r Street, W t . 5 j> in 

l')r. R J Brocklohurst, ” Se< ndion cd the Dijjestiv*' 
Junes” (Lecture II) 

At University (>dJe«e, (iower Street, W.C 5 U' p m 
Prof. J. Mactnurray,“ The Philosophical Appro.i* h to 
Mctdem Social I’rohlems ” (Lecture 1). 

At Ihuvcrsity < ollcf'e, (iow*'i Stre*'t, W < 30 p in 

Mr. Aithur Stratton, *• l’n><lami m Shaki s- . an *s 
Da\ Le* tuie 1 ITousi's in Tiulor 1 mu«’s ” 

In)siJA%, Ot loni u 22 .\(i vei tisiiif.'. Institute <d linoi' 

pointed Prai titioners in, at the Ro\aI S*m i«dv <d .Arts, 
.Adelplii, \\ ( r i 5 P m 

Arts, Royal Ai.atlenn of. Hurhiiritoii H*»us«>, \\ j ',ii 
)>in Prof Arthur Thomson. ” .Viiat<*mv J li< 
I'.ssentidl Features of the I\u<-, I leaf! and Neek ” 
Historual Society, at Str.md ('.reen .S. hool, l insbur\ 
Park, N (> 3011111 Dr 0 P Cloo* h, ” The Outlook 
*)t linropt ” 

University ot Lond«>n, at Km«’s toljene, Stiand, Wt 
5 prn. ].)r J. W Pi* kenim, “ Blood Plasma and 
Platelets” (Leiluie 111) 

At King’s ( olle>.-e, Stiand, W C. 3 30 pm. R(>v P 
DeaniKT, ” Bv/antine and Bvzantinesipie Ait 
Lecture II I- Srulptun* , Btidginy th* Dark Ages” 

At King’s College, Stranri, \V C 5 30 pm pro! 
Sir B Pares,” Russian llistor\ loiKoi. Listnrell 
Kiev and the Water Road” 

King’s College (at to Tomugtoii S*iuare, \\ ( ) 

P i u Di lulian J\r/\ zanowski, ‘‘ I'h* P«dish 
Novel in tin* luth Century. Li«tuie I Heiirv 
.Sienkn’vM( z and his Earlv Novels ” 

At St. 'rimrnas’s Hos; ital Mi di* al S< hool, Alherl 
Kmbaukiueiit, S L, s P m Dt. A St (. fluggett. 
“ The Plivsiology of the h'a tus ” (Leiture III) 
Zoologu al Society, Regents Park, N W. 5, 30 p m 
Meeting foi Siientili* Business 


Wkonesuay, October 23. Arts, Royal A.iuleim of, 
Burlington House, W. 4,30 p.m. Pnd. Arthui 
Thomson, ” Anatomy The Lower l.unb Its 
( Oimeclion with the T'runk The Surfan* Forms 
dependent on Bone and Muscle in Ai tion and Rejuse.” 

Automobile Lngim-ms, Institution of, at the Faigineors’ 
Club, Manchester 7 pin Prof. W. Morf.an, Piosi* 
Address, “ The Moniher anti the Institution.” 

^ Koj'al Institute of, 37 Russell Squaie, 

W.C . 4 J) m Mr. J, C'. Slobart, " Broadcasting and 
^ Health ” 

United Scrvke Institution, Whitehall, S.W. 3 p.ni. 
Major Walter Elliott, M P,, ” Co-ordination td Imperial 
Defence.” 


University ol London, at King’s College, Strand, W C 
5.30 pm. Dr. P. A. P. Aveling, ” Perstmalisin : A 
I sychological Approach to Reality, Leeturc Hi The 
Workl of Erupiru al Experience,” 

At King’.s C ollege. Strand, W.C 5.30 p.m Mr. A. 
F. Meyendt>rfT, ” The Influence of (..-aintaUsin on 
( ommuiiisin m Russia.” (Lecture 1). 

At King’s College, Strand, W.C. 5.30 p.m. Piof. A. 
>A . Reed, ” I'he Contribution of King’s College to the 
Advancement of Learning during the (Jentuiy iHzy- 
1*428. I^'cture III — l^n|iuage and Literature." 

® London School of Ei’oiiornics, Houghton Street, 
A PTri. Lecture III “ CJtRce Machinery.” 

At University College, Gower Street, W.C. 5.30 p.m. 
Mr. J . H Helweg, ” Coj^enhagen, Past and present.” 
(l,eefure II). 

Ihuwday, OcioBEk za . .Aeronautical Society, at the 
Ko)-al Siwiety of Arts, Adelphi, W.C'. 6.30 p.m. 

^a *' 

Asiatic ^ledy, 72 GroavenorStw^^^ 4 45 p.m. Mr. 

oi Jui^inlan^ ’ Mosque and the Chumh 


Elettrical Flnguiecrs, Institution of, Savoy Place, W.C. 

6 p m. Colonel SirT. F. Purves, Presidential Address, 
luiel, Institute of, at the Institution of Mechanical 
Engineers, Storey’s Gate, S.W, ii a:" Sir David 
Milue-Watson, Presidential .Address. Papen. on 
” Pulverised Fuel for Marine-Tvpe Boilers,” by Mr. 
C I Jeftcisou, Admiral W M. Whayman, Mr Hand*! 
F! Yarrow, and Dr. C». F'. K. Blythe. 

Iiiiucrial Instilute Cinema, Soutli Kensingttui, S.W 
-’isji.rn. Colonel V A Haddi* k Ireland’s R*)ngh- 
llcwii Dcstinv ” 

RublxT I e« linologists, Iiistitiitiou of, al the Mancheslet 
< .ift“ Ltd , E\ch.mgc Bniklings, Manchester. 7 p m. 
Ml F Walker, ” .A!»;!licalion of FTis tncity in the 
Rubber Industrv.” Annual Gener.il Meeting. 
Uiuversiiv ol Ltindou, at Bedlprd College for Women, 
Regent’s I’atk, N W. 4 30 pin Prof lie* les, 
“ Montaigne.” (Lecture 111)1 

At Bedtonl C*»llece far Wom(hi, Regent’s Park, N.W. 
s *■> pm Mr I M Kevnua “ The Advisability of 
MetliodsolJier t h.m High VVagt* as a Means of Improv- 
ing the ( oiulitioiis *)f the Working ( Ijiss ” 

\t King’s C*>llege, Str.md, WJL' 5 pm Di J .A 
Hi'vvitt, “ Metabolism ol the ( ai*,boh\diates and F’als ” 
(Le»l - 11) 

At Kin s ( *>ll* gi>, Slraml, W.i \ s !*> i> Mi If 
\\ Ste* , ” I he Minorities (,hiesilf)n .iiid the Union ol 
F-uiope l-<*i till*’ II Miii(Uili*‘s Before aiitl Alter 
the \\ ai ’ 

\l Uui\ei-,it\ ' l<-ge, Gower Sti*'('t, WC 5 30 p.ni 
I’lol J Fi N >, ■* riie F h/,d)»>th.ui I’arhameiit ” 
<Le<t..ie 11) 

Fkii>*i\, Ot loiu k 2-3 C heinual lingiiu’ers, Institution *> 1 , 
.It the Institution of < nil F'ngineers, (jreat Oorgi- 
.Stre«*t, S \A , 0 30 3> m l)r. V\ , H, Hatheld, ” '1 he 

Fabne.ition of Acid- Resisting Steel i*lant ” 

Fuel, Insutute of, at tln> Institutioti *>f Me<haiinal 
Fiiigiiieers, Slouv’s (»ate, SW ,1015 am (i) Mr. 

I S Atkinson, ” Tiie Inst,dlati<>ti and OjieTatioii »»t 
(.as Pi(Mlu*ei Plants for Indnstnal Furna<'cs ” (2) 

.Mr h C' F.tans, ” '1 lie Faonomii's ol (. oke-Oven Gas 
Utilisatmn in liuUistiv.” 2 30 i>.m. (i) Mr E 11 

I ewis, '* Heat Insulation ” (2J Messrs A 1 Dale aii<l 
A, T Gn‘<‘n,“ Fuel (. ontlol in the C eraiiu* Industry” 
(3) M«‘ssrs .A I Dale .uni .A. T. (iieen, ” Retraetones 
in .Appli* ation to the Jniel Iiidustnes ” 

InriJor Institution at lingiin eis, 39 VTetona Street, S \\ 
7.10 pin Mr. Harold Brufl, ” lileitrit Welding as 
.Applied to Bridges and other Struetuies on thi- 
L. A. N Fi Railway.” 

Methaniea! Engineers, Institution of, Storey’s Gate S \\ . 

7 p m Mr. I C. Dew'hurst, ” The Requirements ol 
('fverseas Locomotive Fingmeers in respect of Lmo- 
motive Design ami Details.” 

North East Coast Institution of Engineers and 
Shipbuilders, Bolhec Hall, Newcastle-upon-Tyn*', 

(» 30 p.m. Annual Cieneral Meeting, 

Physical Society, at the Imperial College of Science 
and Technology, Imperial Institute Road, South 
Ken.sington, S.W. 5 pm. i. Mr. F. C. CouncUv , 

*' Some Additional J ines m the Secondary Spectrum 
ol Hydiogeii.” z. Dr. FL G. Richardsiu and Mr E 
Tyler, ” The Transverse Velocity Gradient Near the 
Mouths of Pipes in which an Alternating or 
Continuous Flow of Air is Established.” 3. Mr. B, 
K. Johnson, Resolving- Power Tests on Microscope 
Objet lives IJsed with UlUa- Violet Radiation.” 

Public Health, Royal Institute of, 37 Russell Square, 
W.C. 5 p.m. Prof Dr R. A. Peters, ” The Ministers 
of MetalKilic Change. Experimental Reseandies upon 
the Natun* and Distribution of the Water Solnblc 
Vitamins.” 

Univeisity fif London, at King’s Ckrllege, Strand, W.t . 
5.30 p m. FLE. The Greek Minister, ” Byron ami 
G«‘cce.” 

At King's College, Strand, W.C, 5.30 p.rn. Prince 
D. S. Mirsky, '* The Russian Drama. Lecture II 
Griboyedov ; Shehepkin and R*ealism on the Stage.” 
At King’s College, Strand, W.C. 5,30 p.m. Prof. 
D, Saurat, ‘ ‘ The Fren(*h Novel. Lecture 1 - Pierr*' 
Hamp et le roman du travail.” 

At King's College for Household and Six-ial Scienee, 

61 Campden Hill Road, W. 5 p.m. PtoL.V. 11 . 
Mottram, ” Human Nutrition.” (Lecture II). 

At University College. Gower Street, W.C. 5.30 p.m 
Mr, C. S. Elton, “ The Future of Animal Ecology.” 
(Lecture I). 

Satuaoay, October a6* .L.C.C.# Honmnan Museum > 
Foteat Hill, S-E. 3.30 p.m. Dr. C, Ainaworth MitcheJi, 

'* Faces and Finger Prints.” 
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NOTICE. 

OPENING OF THE 176TH SESSION. 

The Opening Meeting ol the Session will be held at 8.30 p.m. on 
Wednesday, November ()tli, when the Inaugural Addiess will be delivered by 
Mr, Llewelyn B. Atkinson, M.I.E.E., Assoc. M.lnst.C.E., Chairman of the 
Council. The subject will be “ Fifty Years of Electrical Science and Industry/' 
After the delivery of the Address, the SocietvS silver medals awarded for 
})apers read last session will be presented. 

Tea and coffee will be ser\T‘d in the Library at the end of the jiroceedings 


ROYAL SOCIETY OF ARTS. 

REPORT ON THE SOCIETY’S EXAMINATIONS, 1929. 

THl' l-:XAMINATK)iNS COMMITTEE 

Last year the entries lor .ill the Ex.immatioiis held by the Socudy tor the lirst 
tune reached a total ot over 100,000. In view ot then growing importance, the 
Council thought it advisable to reconstruct the tonnnittee which is charged with 
the conduct of the lixaniinations. It is a body consisting at preS(‘nt of thirty-seven 
inenibers, ot whom so^'en are nominated by the Council, two by t eiitral Education 
Authorities, thirteen by Local liducation Authorities, one each b\ the Association 
of Education Conimittces. the Association of 1 Hrectors and Secretaries for I^ducation, 
and the Association ol Tt'chnical Institutions, livi- by Teachers Associations, six 
by Commercial and Professional Bodies, ami one co-opted Member 1 he ( ommittec 
arc at liberty to co-oj)t nine more members, as and whvn occasion may arise. It is 
now a powerful body, thoroughly represiMitative ol educational and commercial 
interests, and may be trusted to see that the exaniiiiatioiis are kept on practical linos 
and calculated to meet th(' real needs of the class ol students for whom they are 
intended 



1136 JOURNAL OF THE ROYAL SOCIETY OF ARTS. Oct. 25, 1929 


EVENING COMMERCIAL EXAMINATIONS. 

The incn^a.sc in the number ol papers worked at all the Society's h^xamination.s 
which, as will be .seen Irom the diagram on page 1146, has been steadily aii<l rapidh 
increasing since 1017, has beiai maintaim'd this year, thc‘ total being 100, 096. 

The livening Commercial lixaminations were held at thr(‘(‘ pt'iiods, March, Ma^ 
and July. In March ttu' number of (‘iitries was 20,3 iS, m May 15,285, and in 
July I <8, 570. The t'litnes wen' dnide'd among th(‘ threi* Stages as f<)ll(»ws ‘ 



.March. 

! M.iv 

Jiilv 

Te)tal 

Advanceel St<ige' 

2.2ep 

1 


;\ 

Inte'nnediate Stage 

S.027 

I 7 . 82 e) 

0. 5* )i 

' \ 32,408 

EleiiK'ntary Stage' 


! >‘>,^>32 

1 2,0()<) 


Tin* number eif pa]M'rs 

w'orUt'el in 

the writ ten exanmi 

at ions w'. 

ris 85,<)0 7, and 

a detit 1011 586 candidate's 

pre\se'nte*el 

tht'inse'he's fe>r the* v 

'/ru tn((‘ 

lixaminat leui^' 


Modern Eangiiagi's. 


The snbje'cts ol lixammation this veai 
Arithmetic 
English. 

Book-keeping 
Shorthand 
Ty}H writing, 
liconornic (h'ograjih^ 

Economic and Social Ibsioix 
Economic "J'lu'ory . 

Precis- writing. 

( ' omn 1 erci a 1 Law. 

( onipany Law 
Accounting. 

Banking. 

Costing. 

Eon'ign Exchange 


wen' . 

('ommeres' 

Kailwa\- Law and Prae tur 
Kailwav JicononiK s. 

Shipping Law and Praetu'e 
Law and LmeticH' ol .Marine' Insurance 
Steie.k lixchangi' Law and Piactie'e' 
Ad\eiiising anel Salt'smanshi}) 
h're'iu h. 

(*eiman 

Italian 

S]).iuish 

Russian 

Lortiigiu'se' 

Swedisli 


Arithweiii . - 'the total numbe'i ol e*ntitvs was 1 1 ,023 In Slag«‘ 1 1 1 there we'ie' 
candielates, of whom 21 obtaineei iirst-class e.ertilie^ale's, jp obtainexi se'cond elass 
certificate's, anel 163 faik’d. A h'W' very I'xce'lk'nt papeTS w'en' worki'd, but a large- 
number eif theise' w he) failed we-re lai below' the stanelard re'ejuin'el in this Stage. Seime* 
of the worst faults are pointeel out in the lixammer’s se)lutions, wdnch are printe'd in 
the ])amphleT containing the* examination epiestiems. 

In Stage 11 then* were 2.772 candidate's, of whom 473 obtained tirst-class cc'iti- 
hcates, 1,007 obtaine^el .second-class certificates, and j,2<)2 faile*el. "I'he Iixaniine*r 
again comments on the temeJency eil candidates tei gi\e‘ the' re'sults only witheiut 
clearly showing he^w these are' olitained. It is the w'orking as much as the re*,sults 
that the Eixaminer wishes to see, and the one shejiilo be- se't out as clearly as the* 
other. In many cases the' whole subject eif ])e'rce'nt age's in its various applicatioas, 
had not l)een masteuc'd. 
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In Stagu I of candidates, ],o0o passed with cri‘dit, 4, <'^51 passc‘d, and -1,520 

failed. The mental arithmetic was generally well done, though weakness was 
shown in tlie decimalisation of money In tins Stage again, the tCxa miner complains 
thal the working loo ollen is not projxniy shown, and candidaliLS should be mipn^sM'd 
with tlu‘ nece.ssitx' ol bearing this point in mind 

English. 'rh(‘ total mimb(T ol candidates was 7,274 In Stage 111 there v\eie 
425. ol whom 21 ol>tamed liisl-class t (TtilK .itt's. 2ji olitaimed set'ond class lerti- 
hcates, and i(>5 laded Whik' a emtam numbi'r ol ( aiididates wrote (‘xcelkuit 
answers to the questions on litcTature. many ol these w(*re brief and luadtapiab* 
iLvulently a large number had not spent sullicHuit time m studvmg tin* pu‘s<id>ed 
books, and sonu' did not seiun to uiukustaii 1 what hail re ad, 01 were unable to 

express what they kiuwv In a good many (.ises thi‘ liandwntmg was dithciill to 
read a lault whu h is bound to ttdl ag,imst a candidate 

In Stage 11 ol 2,05b i ;indi(lat(“s, 24b obtained lirsl h lass ( (‘rtdk .des. j ,22s obtained 
siH'ond-class (’crtitu ates, and 5S2 lail(*d 'The i‘ss ia s, ha- th(‘ most p^irt. reat hed .1 
high staiuhird, and the prescribed books h.ul, as .1 ruk\ beim read with nUtu'cst 
^ goiul m.niy candid. des lost maiks b\ l.nlmg to obs«‘i\e the instructions given on 
th(' i xamination jLiptus 

In Sl.age I ol 1,705 (audidatcs. <>4 jxissed with tuslit, 2,8 p) p;issi‘d, and i .8(>3 
f.iik‘d. 

Bodh'-kevfying. ■ ~'V\\v numbin' ot f).ij)ers woikcd in this subjeit reacdii'd the vit\ 
Jarg(‘ figure of 24.280, as incre.isi^ ol 127 <wer the total for j<) 28 In Stage HI there 
were 3,b8p candidates, ol wlioiu obt<aued hrst-class lerthualos, 1.540 obtained 
second-class certihcates, and 1,751 tailed 

In Stage li ol 8,553 i.indukdes, 1,278 obtained lirst -class certificates, 4,810 
obbiined second-class cintihcates, And 2,tb5 l.nknl I'lie exercises, as a rule, were 
well woiked bid any item at all out ol the wav was apt tt; g'd landidalcs into 
dilficulties. 

In Stage I there wine 12.0,17 candidates, ol whom 003 ])asscd with crerlit, 7,202 
passed, and 3,882 tailed. Alter e,ommenting on a numbt'i of the eoiumoiier blunders 
and the reasons for them, the Examiner writes ' d is obvious that there are still 
some centres where candidates do not riM eive an\' mstruetiou in the pre])amtion ol 
a IVofit and Lo.ss Account and Ealaiie.e Slicct 

Shorthand. -The total muuber ol candidates this ,’ear wnis 18,558, an 
increase of 897 ovei last years total, when the mimbei of papers sent 
in was i7,()(>i. 

In Stage 111 there were 1,028 candidates, oJ whom 223 passed at 140 words 
per minute, 622 p.issed at 120 words per ininute, and 7 '^^* lailed 1 he Examiner 
reports that many ol the transcripts, as wk‘ll as shorth.ind notes, were excellent, 
and that the spelling in tliis Stage showed impiovenu'ut i 

In Stage 11 there were 8,800 candidates, ol whom 1,827 passed at 100 words 
per minute, 3,081 passed at So words per minute, and 38 .k>^ failed, dlu' work 
in this Stage varied a good deal. Many of the traiiscnpts wore exc(*edingly good, 
but some were very much the reverse. 

In Stage 1 there were 8,121 candidates, ol whom 2,075 passed at Oo words pei 
minute, 2,287 pa-ssed at 50 words per minute, while 3 A 59 failed. Ihe percentage 
of failures is higher than last year, and the Examiner remarks upon the large 
number of blunders, which are due quite as much to the candivlates disregard 
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of the sense of the context, as to their inability to decipher their shorthand 
characters, which were often badly or incorrectly formed. Teachers should make 
their pupils understand that they must not write nonsense. Tt is far better to 
stick to the old adage — '' When in doubt, leave it out.'* 

Typewriting . — The total number of entries in this subject shows an inciease ol 
‘575 as compar(‘d with that of th(‘ figures being io,3<>8 and 9,823. In Stage III 
there wore 1,105 candidates, of w^hom 33(1 obtained first-cla.ss certificates, 660 
obtained second-class certificates, and 106 failed. In Stage II of 3,997 candidates, 
1.280 obtained first-class ccTtificates. 1,94*1 obtained second-class ^ertificatcjs. and 
773 failed. In Slag(‘ 1 of 5,2<)b candidate's. i,27t^ j)asst‘d with credit, 3,300 passed, 
and 717 failed. \ 

In all stages tlie standard of work submitted was generally satisfactory, with the 
exc(‘ption of the time tests and t he answers to the que.stions. In tfu‘ ttnui tests many 
candidates were so anxious to <iltam high spei'ds that they .sacriljced (‘verything to 
this end. AccuracA' is obviously the first essential. In answering tluMjueslionsa good 
many candidates must haw ^et down the first words tliat came into their heads 
without the .slightest n'gard to common sense, c.g , om* wrote “ Ripcord ribbons 
are not used for making caiboii copies. l>ut are empJoyi'd in cutting .stencils." 
Another : " The operator should sit on the machine." and a third " Thirty hiigers 
should txj used for striking the character keys and the thumbs tor the shift 
keys." The mentality of tlie candielates who (an produce* answers like* these 
leaves one woiuloring 

Economic (Geography . -I'he teital number ol candidat(\s was 1,048. In SUigt* III 
there waTe* 62, of wdiorn b obtained first-class ce^rtificates. 37 eibtained seconel-class 
certificates, and 19 failed The good papers Avere ve‘r\’, very good, but the* bad were 
very, very bad. As a rule, the maps were excellemt, although in too many cases the 
de.scriptions showed that the candidates could not " read " them. 

In Stage II of 204 candidates, 29 obtained first -class certificate's. 98 obtaineel 
second-class certificates, and 77 failed. Here again, the* be.st pape*rs were admirable, 
especially those worked in March and May, w’hich the* Kxaminer characterises as 
the best set of Intermediate papers that he has e ver had Three improvements 
which were noted la.st year have not only bc‘en contimu'd, l>ut emphasised - the 
sound use of sk(*tch majis, less irrelevancy, and clear exhorts to analyse anel eixplaiu. 

In Stage 1 of 782 e;andidates, 20 obtained first-class e'ertihe^ates, 448 obtained 
second-class certificates, anel 314 failed. A large nnmbeT of the failures was due to 
very marked weakness in answering the two compulsory (piesticms anel to the fact 
that many candidates had only studied portions of the* prescribed areas, revealing 
almost incredible ignorance of the remaining portions. The Rxaminer writes . 

It is lamentable that any preparation for .such an examination should not begin 
with an honest surv (‘y of the whole area. In the absence of such a survey it is obvious 
why so many candidates have seemed to inisund(*rstand some of the simplest 
geographical phenomena of our islands.” 

Economic and Social History . — The total number ol candidates was 253. In Stage 
III there were 23 candidates, of whom 8 obtained first-class certificates, ii obtained 
second-class certificates, and 4 failed. Though the numbers were small the papers 
were good, being full of accurate knowledge and lucidly expressed. 

In Stage II of 75 candidates, 11 obtained first-class certificates, 35 obtained 
second-class certificates, and 29 failed. In the May examination the quality of 
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much of the work was meritorious, and there was onlv a singie lailure, Die <iverage 
standard in the July examination was, however, disappointingly low 

In Stage I of 155 candidates, 25 passed with credit, loo passf*d. and 2j tailed ^ )n 
the whole the work submitted was of fair to mediocre <|ualif y 

Lconomic I heory. There wtue entri(*s in this subject In Stage 111 ot 
candidates, 17 obtained first -cla ss ctutiticates, i ihobtaiai’d mh oik 1 -class c<‘rtiticateh, 
and 38 failed. A good proportion of tin* papias showed a solid, inlelhgeiit .ind 
satisfactory knowledge ot the subject, which was t‘Vi(U‘Ul]\' the i\‘S’ilt of caretul <ind 
interested study, but many iHiididab's should ha\'<* entered hn St.ige 11 rather 
than for Stage 111 

In Stage II of ^7(1 caiuhdat(‘s. 3<S obtained lirst -class ci'niia »U's 2^3 (d)tained 
second-class ctTtitieates. and 73 tadcsl \ good gcuieral h'vcT was rtMcluni ; most of 
the candidates had grasjied tlie elem(‘uts o1 the subject and wen* able to ywi'sent 
th(‘ni intellig(*ntl\ 

A good dt*al is to In* ^ ud tor tins sul)iect .ls iiu*tins ot traniiug 
in judgment, accurait* thinking, and (Tear and contuse e\j)r(*ssion It (hues not, 
however, attract many candjdates. iht total number <)t (‘utiu's this y(*ar bt‘ing 131. 
which is only a slight increasi* on kist y<*ar’s ligure, 132 In Stage 1 1 1 of 30 candidates 
2 obtained first -class c<*rtilicates. 23 obtainecl second < kiss certihi' ites, ,ind 1 1 tailt*d 
llu' passag<‘ .set called for much judgment in siTi‘(liug IIk* re.illv important and 
n'jecling the not important. WTuU* the b(*st candidates slK)w*(*d not only discretion 
ins<Tecti(m of facts and skill 111 arranging them, the woist did \ t‘ry jioor work imJecd. 

In Stage TI ol 113 ('aiulidatc's, 17 obtained first-class ctTtdic:it(‘S, 33 obtaim^d 
st'cond-class certiiicat(‘s, and 13 laded T he work on the whole wa^ uj) to the u.sual 
level, and the Ix'st jiajxTs wen* (juite good 

Commercial Iauc In St<ig(* III then* were i(k> caiulidatis el w lumi 07 obbiined 
tirst-class certificat(*s, Sj. obtained second-class ( ertihcatt's. and onlv fail(‘d. TTie 
papers worked \v(*re giuieralh' gootl . in jiartuailar. those submittcnl at the Maich 
oxamiuation were excellent . the\ w'(*re characterised l)\ .u c uraev .ind int(Thg(*nce. 
and tluTe were no failun‘S. 

In Stage II, of 330 candidates, 100 obtain *d lirst-iTass (.ertiht.at(‘s. 130 obtained 
second-class certihcat(‘S, and 31^ tailed I hue again the l^xamiTK'i n‘j>orts that the 
papers, as a whole, were very satistacTorv, nuxst of thi* candidates shewing an 
inteTligent kmnvk'dge ot the jmnciples ol miTt intile kiw and tlu‘ir application 

Company An Stage III tluTc wen; 01 candulaUxs, ot whom obtained 

hrst-class certificate's, 41 obtaiiwd second-class certihcate^s, and 22 lailexl The 
average' standard was fairly high, though in the pape'rs workeul in March there was 
in many case.s a lack of knowledge* of the principle's ol ('ompanv Law, and e'ven of 
common sense. The* l^xamiiU'v has, unfortunately, to e'oinplain ot a good deal ot 
illegible^ writing. It e’andidate^s only n*alised how much the\ handicap theinseTves 
m this way. surely they would take some care to mend their taults 

In Stage J 1 of 217 candidates, (^7 obtained hrst-class ce‘rtihcate*s, <>4 obtaine*d 
second-class ce'rtihcates, and 26 failed. Candidate's on the whole*, showed a very 
sound knowledge of the* principles of commercial law, though here again so many 
scripts were marred by bad writing that the l^xa miner tmds it ne'cessary to state ; 
'Many candidates forgot that the* F'xaminercan onlv read answuTs that are* legiblv 
written." 
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Accounting. 4S0 cHndidatos entered for this sidiject, of whom 2S obtaincul first- 
class certificatt's, 240 obtained second-cliiss certificates, and 2 1 2 failed. On the whole 
the papi^rs workeif were* creditable, and sf>nu‘ were ve'ry good A good many candi- 
dates evitlently possessed no knowltHlge of executorsliip accounts, although this is 
prescribed in 1h(‘ syllabus 

Banking. < )ulv 15 candidaft^s presented themselv(\s oi whom 2 obtaint'd iirst-class 
certificates, <) obtained second-class certificates, and \ failinl I'lien* wcic no paptTs 
of outstanding merit 

I 

( ostim: There \\t‘re 04 canrlidates in this subject, of whom s obtlnned fust -class 

certificates, p) obtaiiU'd second-class certificates, and j2 holed c\ good many 
confused cost and selling price, while senile includetl jirolit as cOi ite m of e.ost , and 
others allowe^l the c'osts of one* peTiod to be atiect(‘d by balances ol (lv(>r er under 
absorlM‘il on-costs of previous periods 

i'tnrign tixthangc 'The total nnmlier ol e*ntr](*s in tins subject f2<)) ('ontinn(*s te> 
be small, t hough it shows an in<‘rease of <i oyeu* that ol T02M fn Stage III tlierewere 
14 <'andidate‘s, ol vvdiom o obt»nned hist -class certificate's and 5 obtained s«‘cond el.iss 
certificate's 'J'lie pape'is we^re worke'd m a mo.st ('iicouraging manner, the* jiioportion 
of first'Classes was very higli, and the're weTe* no failure's 

In Stage* 11 , of 12 candidates, Oobtaint'd first -e lass ceTtilieate*s. ^obtaiiU'd s(*e.ond- 
class ce'rtifieates, and one lai]e*el Heue*. .igain, the work submitte‘(l w’^as »le‘eieU'ell\‘ 
good 

('onnuri'ic fhere has lie'eii a distinel me U'ase m tlie' numbe*!' ol entnes m this 
subji'ct, tlu' total this year bc'ing 2..S72 .is compare'd with 2. fe)2 in m) 2S In Stage 
Ilf then* vve*re J41 e'andidate's. ol whom <) obtained lirst e la.ss cei I iluTites, 1S5 
obtain(‘d se'e.onel ( hiss certihe'ate's. and i ^7 laile*d flu* ICxamine'i re'ports that, 
sp(‘.aking gt*]U’ra]ly, great ignorance appe'.iis to jirevail n‘sjH*('ting marketing 
pioce^ssos, notwithstanding the* e'xfientat ions and <nl\iee bom high epiarte'rs to 
study thc'se* questions 

In Stage n of i.e)3<S candidate's, 217 eebtamed lust e l.iss ce rt itieates, 3J2 obtame*d 
second-class certifi(>ate s, and 27<i laik'd The- Mx.inmu'r draws s])e-cial atte ntion te) 
the* cxc<H(*nce of the papers worke‘d at the July (‘xamiiiaf leui. wdne h were so good as 
to l(Mve the impreLSsioii tliat tlu'y we‘re <i specially selectc'd se*t In particnl.ii, the* 
answe-rs tc) (jue’stion () witc so thejrongh and de‘taile‘(l that they .q)])e';iie*(l te) be the* 
re-snlt ol e'e)nside*rablt‘ jiractn al expeTieiice in the* ojx'r.itions de*scrib('d 

In Stage J of canehelate's, I4e) })asse*el with cre*dit, J^ejej passe*el, and 4()4j taileel 

"f ile* answa‘rs on tfie* v\ fiole* pointe‘d to vt'ry careful pre*paration anel to an improvement 
in ilie gene*ral stanelarel ol inte‘lligence em the part of the candidates. Unfortunately, 
a gooel main' scripts we*re* m.irrc*el by bael sjH'Jljiig anel bael hanelvvriting. 

Railwav Law and f^radice. 'fhere were H) e'anelidates in tins subjeed, ot whe)m 
2 obtaiiu*el first-class certificate's, 12 obtaine*d see'onel -class certifu'ales, and 6 faiU'el. 
The candidate's generally showt^d a satisfactory knowle^elge of railway law, and there* 
was a distinct improv eme’tit in prt'ciseness ed (‘xpression, a point winch in the past 
has often been a source ejf great w'eakness. 

Railway Economics Of 12 candidates, 3 obtained first-class certificates, (> 
obtained second-class certificates, and 3 failed. Most of the candidate's hael a very 
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weak grounding in elementary economics, and thcrefoie had no sound basis on 
which to build their knowledge of this subject. 

Shipping Law and Practice.- Only 30 candidates entered for this subject, and of 
these 5 obtained first class certificates, i.j obtained second-class ctutifi cates, and ii 
laded. A few of the candidates were well prepared, hut in too many easels the issues 
raised weie only halt d(*alt with 

Law and Practice of Marine Jnsuramc -Ol the .\i candidati‘s la this subject, ii 
obtained firsl-class ('i‘r(ificat(\s. 22 obtained second-class ciu'tificates, and 0 faded 
1 he Examiner n^ports .1 considiu-able iniproveinenl in the standard of work as 
compared with that ol i<)2M, and there is didinite exidi'iice ol carelul tuition. It is 
regrettable, however, that som<‘ of th(‘ papiTs vv(‘n* uiarird bv bad spelling and bad 
grammar, which f>uglit iiol to lie possible in Stage 111 . 

Stock Exchange Law and ISartice. 'JIkti* wctc ^5 iuitri(\s in tins subject. In 
Stage nr of 1^ candidates, 3 obtained iirst-class cerliticates, S obtained .second-class 
< ei tilicates, and 2 l.uk^d I'Ik' papers gener.dly wine well worked It seems some 
what curious that the ijuestions wdnch w'eri' most [)oorlv' answnned wnn'e those which 
called for any knowledge ol arithmetic, and that apparently none ot the candidates 
had any practical acijuaintauce with tlie priucijiles of compound interest. 

In Stage fl ol 22 landidates, s olilaiiii'd tinst -class cert ill cates, 10 obtained second- 
‘ lass certificates, aii<l 4 failed The general C|uahty of thi' papers might have been 
better, and Ihi^ kxaniiner reports that in .somi‘ ol them the spelling was noticeablv 
had 

IdveHistng and Sidc'^inan.ship. -The number of caiiilidales has risen this year to 
K)i, as compared with 70 in and in view ol the growing importance of the 

''ubject it may be evpeiled that the totwl will contmiu' to ris(‘ i8 candidates 
obtained first-clas.s certilicat(‘s, 55 obtained second-class i I'rtilicati's, and 28 failt'd. 
Probably many waudd ha\e iecei\ed higher marks had tliev read the questions more 
c.iiefully, and too lew' <)f them appeared to have h.id miRh practice in putting down 
their thoughts m a concise and definite manner 

t^rench. -The total uiunber of entries m tins subject wms 5, ,5^3 In 'Stage 111 

there were 365, ot whom 32 obtained lirst -class certificatt\s, i<i3 obtained second* 

( kiss certificates, and 138 laded While the best caudulati's gave evidence that they 
po.ssessed really valuable anil accurate knowledge it is disa])poiutiug to find that th(‘ 
k.xa miner reports in many cases a lamentable weakness 111 graniinar. Nobody can 
possess a satisfactory kiiow'ledge ol a language until it is built up on a sound gram- 
iiuitical basis. Tins is surely an obvdous truism, and vet there are people calling 
themselves educationalists w^ho apparently think either that grammar is quite 
unimportant or that it may be picked up anyhow. iMaiiy of the commercial candi- 
<lates were very unsuceesstul 111 dealing wntli the commercial passages, which were 
not difficult and only contained phraseology with w^hich they should have been 
familiar. 

In Stage II ol 1,750 candidates, 5 to obtained lirst-class certificates, 645 obtained 
second-class certificates, and 895 failed. Here again, w hile some of the papers wore 
quite good, the work in general was marred by a deplorable lack M thoroughness. 
V erbs had too often U‘en only half learnt, tenses were confused, and expressions 
wildly guessed at without reference to their context The number of candidates 
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who attempted the,'* Commercial passages was very small, and their work on the 
whole was very poor indeed. Far too many of the candidates were quite unpre- 
pared to sit for an examination of this standard. 

In Stage I there were 3,448 candidates, of whom 508 passed with credit, 2,078 
passed, and 862 failed. The Examiner's reports on this Stage offer a striking contrast 
to those on Stages II and III. The results were most satisfactory. “ For many 
candidates the paper was far too easy, and totals of go per cent, were by no means 
uncommon.” The grammar, in particular, was of a high standard, and considerable 
attention had been given to irregular verbs. It is to bo hoped that those who have 
done so well in Stage T will go on to raise the level of work in Stages IT and HI. 

German . — The total niimbiT of entries in this subject was 370, as Ipompared with 
471 in 1928. In Stage III of 64 candidates. 22 obtained first-class ycrtificates, 26 
obtained second-class certificates, and 16 failed. Although the work\did not reach 
the high standard of excell(‘net‘ which has been maintained lor some years past, the 
results may be regarded as satisfactory ; tlu^ translations into German and the 
essays Avere mostly good and some candidates showed that they po.ssessed a very 
considerable acquaintance with German literature and history. 

In Stage II of 176 candidates, 30 <)btaine<l tirst-class certificates, 67 obtained 
second-class certificates, and 39 failed. In the March o-xammation the standard of 
accomplishment was higher than it has lxM.;n for sonn^ lime. 'I'he renderings into 
English were excellent and the essays were satisfactory. The pafiers worked in May 
and July, however, wen* not so good. Many candidates po.ss(*ssing an adequate 
vocabulary showed an almost complete disregard of gramin.ir, and the translations 
into German showed a deplorable weakness in syntax 

In Stage I of 330 candidates, 30 passed with credit, 1 3() passed, and 144 failed. 
The general level of the work was fairly satisfactory ; the translations into German 
wore somewhat belter than usual, but the fret* «'ompositions wcto often rambling 
and ungrammatical. 

Italian . — There were altogether 1 14 candidates in this subject, as compared with 
89 m 1928. In Stage HI of 17 candidates, 8 obtained first-class certificates, 5 
obtained second-class certificates, and 4 failed. The work generally was satisfactory 
and showed careful preparation on the part of the candidates, 

In Stage II of 43 candidates, 9 obtained first-class certificates, 28 obtained second- 
class certificates, and 6 failed. The papers generally rtsiched a fair standard, 
although a number of candidates revealed a very imperfi^ct knowledge of Italian 
grammar. 

In Stage I of 54 candidates, 4 passed with credit, 38 pas.sed, and 12 failed. In 
this Stage the camlidates’ knowledge of Italian grammar was very defective. 

Spanish . — The total number of entries was 908. In Stage ill there were 104 
candidates, of whom 10 obtained first-class certificates, 76 obtained second-class 
certificates, and 18 failed. The work maintained about the usual standard. In 
tran.slation, composition and essay the answers were generally good, most of the 
candidates possessing a considerable vocabulary and power of expressing themselves 
correctly, if not always quite idiomatically. 

In Stage II of 329 candidates, 22 obtained first-class certificates, 232 obtaineil 
second-class certificates, and 75 failed. The work, as a whole, was poor, the grammar 
was decidedly weak, and many of the candidates were not up to the standard 
required at this Stage. 
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In Stage I of 475 candiclates, 28 passed with credit, 366 passed and 81 faik-d The 
work compares favourably with that submitted last year ; the translations were 
well rendered, on the whole, and after reading the strictures of the Examiners in 
other languages, it is satisfactory to learn that the grammar tjuestions w(‘.re fairly 
well answered, though tluTe is still room for improvement in tliis direction. 

Russian. There w(Te 21 entries m all lor this subject In Stagi* III of 
8 candidates, 4 obtained lirst-class certificates, one obtained a second-class ct'rtificate 
and 3 failed. The work submitted was very encouraging 1 'he best candidates 
possessed wide vocabularu's, and in one case the translation into Eussian was almost 
faultless. 

In Stage IT of 5 candidati's, two obtained first-class c('rtitieaU‘s, * obtaimul second- 
class certificates, and on(‘ faih'd The general stand. ird was good and lor the most 
part the grammatical (|iu\stK)ns were answen^d satisfactonls' 

In Stage J of 8 candidates, oru- passed with ci(‘dit, .j jiassi^d, and j laded. 1 liere 
was a noticeable impnw (ain nt in gramnmr. but translation into Eussian was still 
very weak. 

PoYtugaese. Ten t,andidat(\s e ntered for this subject In Stag** 111 then^ were 3, 
ot whom 3 obtained first class certificates eind z obtained set:ond-class certificates 
In Stage II there were ag.un 3 candidates, yf whom oik* olitained .1 lirst-class 
certificate, and 4 obtained scL.ond-( lass certificates In neillier St.«g<‘ w.is there anv 
lailure. No examination w'as h(*ld in Stagi* I 

— I'his examination was only held m Stage 11 I’Iktc were 7 candidates, 
ol whom one obtained a lirst-class n^rtificate, 4 oblaim^d si'cond-class certificates, 
and z failed 

ORAL EXAMINATIONS 

The results ol th(‘ f)ral 'fest, which is now comjiul.sory tor ,dl candidates 111 the 
Advanced Stage ot Eri‘uch, (ierman, Spanish, and Italian, wau'e again w^ell up to 
the average, the figur(‘s lx*mg much the same as la.st yt*ar An imjunlaiit part of 
the Oral Test is the taking down of a passage dictated lu the foreign language by 
the Examiner, and in the [last this has been a source of great wc;akness with many 
candidates. It is gratifying to l^e able to .state that the exarnimTs now ri'port 
a very great improvement 111 this branch ol the examination 

Oral Ilxaminations hicld tuiKiMi rpio 



No. oi 

No. of 

No. of 

l\issed 



Subject. 

Examina- 

Exami- 

Candi- 

with Dis- 

Passed 

1 Eailcd 


tion 

ners 

dates 

tinction. 




(’.entres. 


examined. 




French 

43 

32 

402 

8S 

243 


German 

13 

12 

67 

Z I 

3 ^ 

8 

Spanish 

15 

13 

102 

32 



Italian 

4 

3 

15 

8 

3 



75 

Go 

586 

149 

342 

d 5 
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Grouj> Certificates in CoMMKRt:iAL Subjects. 

The increase, noted in Jast year’s report in the number of candidates entered 
from advanced classes in lLlenu‘ntary Schools and Central Day Schools has been 
well maintained. Most of these candidates take a mini her of subjects (jualifying 
for th(‘ Croup CiTtificate in iLkmientary C'ominercial Subjicts. To gain this 
special certificate candidab's must pass in .Arithmetic, ICnglish and two other 
subjects within threi' consecutive years, but it is satisfactory to (ind that many 
pupils from I)a\' Scliools liave no difficulty in passing in the necessary subjects in 
one year. In \aew ot this it is hojied tlxat jnipils from these schools will enter in 
future for the nuire comprehensive Junior School CommjC'n.ial Certificate 
Kxamination which is lield in March and July. 

I he (jimlificat ion lor (iiou]) ('(‘rtdic,at(‘s in the other two stages is as lollows . - 

Advanud Slaj^i ( andidales must pass lu ttu‘ lollowing lour\ subjects m the 
Advanc.ed Stagi' in tlirc'c con.stanit ive years : I iook-keeping, ( 'omiUerci*. bconomic 
1 heory, and any out' ot tlie remaining subjects fother than Short h.irid, rypewntiiig, 
and Precis-Writing), in which an Pxamination in .\d\'anced Stage is held 

1 ntcvmediatc SUigi Pandulat<‘s must pass m tin* toUowing tour subjects, eithei 
in the Advanced or Intermediate Stage, in three consecuti\(‘ yixirs . Arithmetic. 
Book-keeping, Commerce, and any one of the other subjects in which an hixanniia 
tion in the lnt(‘rmediat(‘ Stage is held (h'or flu* j)ur]>osi‘ ot tins ( ertilicatiL Short- 
hand and Typewriting are tonsid(‘r(‘d as one subj(‘ct) 

The thanks ot tlie Cornual are ont(‘ more acixinhul to tlu‘ C ourt ot tlu; Cloth- 
workens’ (.oni]>any, who ha\'e gemuon.sly renewed tlieir gnuit «)f [\k) towards 
providing medals iii <ill the snbjt*cls ol <‘\amii,ni tion wluTe the work of candidates 
attains ii sufficiently liigli staud<ir(l. , There is no doubt that tluTe is vm v kt'en 
competition for these medals, and that thi‘y have doiu' iniicli to maintain or laisi' 
the level of excellence* in tiu* jiapers worked 

S(.HO(.)T AND I I NK )K SCllODL COMMERCIAL ( LK I'l l*'l( A fi* 

JCXAMINATJONS 

A new series of Examinations was institub'd in 10.17, speci.illy desigiuxl foi 
candidates from Dav Schools Two examinations were lu‘ld this vear in March and 
July. 

The subjects of e.xamitiatioii are* - 

Compulsory Subjit is .Arithnietit, Hoe)k-ke*ej)iug. fCconomic (ieeigraphy. 
English, History, 

Elkctive SuBjice is h're*nch. (ieTinan, Spanish. Italian (not more than two 
foreign languages may be taken), CommiTce, Shorthand, Typewriting (School 
Commercial Certificate e inly), Mathematics, and Natural Science (I^hysics, Chemistry 
and Botany), ('nndidate's must take not less than twei and not more; than four of 
these subjects. 

The tejtal nuiiibe^r of canehdates w'as 875. Of the.se 148 entered lor the School 
Commercial Certificate. Nineteen obtainexl first-clavss full certificab^s, and 70 
obtained second-class full certificates. For the J unior School Cxjmmercicil Certificate 
there were 727 candidates ; 103 obtained first-class full certificates, and 286 obtained 
second-class full certificates. Candidates who failed to obtain full certificates 
received certificates for the subjects in which they passed. 



U£TAIi-:5 UF THE i\i2^ EXA^1> AliU^tt. 
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Diagram Shewing Numbers of Papers Worked in the Royal 
Society of Arts Examinations, 1900 — 1929. 



19291 
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In 1927 (the first year of this examination), Uie number ot candidates was 31^. 
In 1928 this number increased to 516, and in r929 to 875 

EXAMINATIONS FOK LONDON ('OUNTY COUNCIL |IIN10R 
COMMERCIAL AND JUNIOR TECHNICAL INSTITUTES. 

At the request of the lulucation Committee of the London County Council, th(‘ 
Society undertook again to liold course examinations for students in L.C.C, 
Junior Commercial Evening Institutes, .nid (h) students in L ('.(' junior 
Technical Evening Institutes. 

The total number of entries trom both ('lasses ot Schools was 2.^(>i There 
were 1,027 candidates from the Junior ('ommercia 1 Institutes, of wh<jin 9^6 
obtained group ccnTi lu a tes ; and 86^ from the Juni(»r TcTimieal Institutes, of 
whom 51 3 obtained group certificates 


NOTES ON HOOKS 

liiK Buildeks of Amerk. \ Hv E Huntington and L h Whitney London 
Chapman & Hall, ITd t6.s* net. 

Vagueness and uncertainty are incidental to a study of title page, preface and 
introduction, indications a.s to the real scope* and purpose of this rather ponderous 
volume of xvj -| - 368 pag(‘s being somewhat obscure and doubtful until Chapter I 
of the text is reached. 

F'irst readings in tin* text will make it clear that the binlders of whom the authors 
vliscourse are not precisely like such men ot days goni* 1 )> as Washington, Longfellow, 
or FTanklin. The builders <.^f the l^ok under notice are 111 the mam to be men of 
the future, characti'Tised by “ fine temperament, fine intelligence*, and fine health," 
p. i. On p. 23 this sentiment is emphasised, and it is made (juitt‘ indubitable that 
the leading function of the builders is to solvt* probli'ins .irismg out of the yiopulation 
question. This aspect remains dehnite to the end of the book, although occasionally 
obscured by a superfluity of words. 

The primary standpoint of the. authors is (piite dehnitx'ly ('oiilrary to that ot 
certain persons who, ni i^77, w'ere prosecuted for pubhsliing a pamphlet by Dr 
Knowlton which our law-courts held to be objectioiial)le. The primary aspect in 
the Knowlton pamphlet is that well-intentioned persons should strive towards a 
lowx^r rate of increase for themselves, but an eminent biologist ha\'ing convinced 
one of the prosecuted persons that if the well-intentioned and intellectual classes 
reduce their output of children, something like racial suicide must follow, this 
propagandism by the Knowltonist party ceased or wau(*d toi a time. 

It is now easy to understand the psychology of thi* authors in relation to their 
main proposition, that racial improvement depends on the good and the worthy 
having larger families than the average. Reading from ]>. 27 to p 30, we find an 
estimate, founded on actuarial data available in the United States, that the output 
of children required to keep the population stationary is 3.1. on th(‘ average, from 
each fruitful marriage ; but the authors strive tow’ards a material incroawse of this 
output from the high-minded and intellectual piTsons whom they classify as builders 
Apparently nothing short of an average increase ol one per family from the 
intellectual builders will satisfy them, this making the average family of the 
intellectuals 4.1 ; but it is contended that to make tlu' future of America safe, this 
output must be raised to about 4.5. 
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One aspect in the plan for arriving at the better status is touched upon where 
we read of the old Rabbinical teaching that a man should sell all that be has in 
order to obtain the daughter of a learned mciii as a wife (p. 73), and on p. 284 the 
authors appear to di.sclaim all wish for governmental control of marriage ; but 
further on such control seems to be quite positively stated. Thus, towards the end 
of 7). 284, we read : ■ “ When eugenic ideas at last prevail among the great majority 
of sensible people, legislation will of course follow suit." On p. 285 this anticipated 
legislation is shown to us in a form which .seems impossible 111 any civilised 
community or in any state upholding the CJinstian or Jewush religions. All those 
who are condemned as degenerate on any one of seven more or lesjji specific counts, 
one of which counts is the ratlier indefinite " crime," and aiiotliior tlic still le.ss 
definite and the like ' " are to be altered or unfunctioned sol as to clinunaU 
child hcarin". To those who have studied the history of limes Vmg past such 
proposals bring visions in which tlic w^oman wdio has hctui altciR'd aiid so protected 
against usual consequences, bc‘Comcs a vivid and t‘ver-rictive agtai't in spreading 
degenerations f.ir transcending anything which has been attributed to the most 
lurid of modern nocturnal r<.‘Vt‘lp, as m some of th(‘ South Kuropean or Levantifu 
night clubs, cabaret shows, or the like, '('he rites attnbiitc'd t<» the worship oi 
Astarte, the Phcenician \ enus, called “ Ashloieth. the godd(‘.ss ot thi‘ Zidoniaiis, ' 
in 1 Kings, c. >fi, t'. 5 , may be meiitioiU'd as .m exempl.u 

The good intentions and snueritv ol tlie authois <iie luamltM, but to carry into 
eflect their first -mentioned jiropo.sal m<iy prove difiauH and im])racljcable, as we 
know that all through organic nature tlie higher forms t(‘iid tow.irds Jow’er lecundity 
The second projiosal doc'S nut now loom lielore us very dc'finitely or threateningly, 
so we can po.stpoiie a study ot the various contentions that may lx* brought against 
it. Meanwhile the mind may not inaptly turn to a (jiiolation which W'. R. Grovi', 
eminent as ])hysicist, tjueen’s Couiuil and Judge, presents to us on p. 78 of th< 
1855 edition of his " C orndaiion ol the Idiy.sicai Torcc's." 

" Nature is made better by 110 mean, 

Hut Nature makes that mean ; so o’tT that art. 

Which we sav adds to Nature, is aii art 
That Nature makes " 

SpI'Kch ano Hkaktno. ^^y Harv<‘y Fletclier. {Introducl 1011 by II. I> Arnold) 
London : Macmillan and ('o.. Ltd 2 is net 

Dr. Fjetcb(*r 111 his Wiliime of 332 j xvi pages, with considerably over 200 
d(‘finitely important and jHTtiiient figures, giv(*s a (andully ordered and lucid 
account of the reiiuukably iripid ])rogress in oiir knowledge of Spec^ch which 
charactiTi.ses the centin y 1820-1029. We may legard the record and sturiy by 
Dr. Fletcher as historically sequent to and fitting in with Sir David Drew\stcr s 
account of Speecli and its artificial reproduction ; tla‘ scope ranging from conjee 
turns as t(^ the .statue ol M<*mnon t(> the year 1832. 

Brewster’s classic account ol the early history of speech reproduction is con- 
taint'd in liis " J^etters on Natural Magic " (Physical Science), " a(idre.ssed to 
Sir Waiter Scott," and published by Murray in 1832. Much emphasis is given 
by Brewster to the means employed by Kratzenstcin in constructing his " Talking 
Automaton " wtiich, although not perfect was good enough to win the prize oflcred 
in the year 1779 by the Imperial Academy of Sciences at St. Petersburg, and 
Brewster s Fig. 47 (p. 207) shows us the devices by which Kratzenstcin produced the 
five primary vowel sounds. In reference to this system mainly, Brewster on his 
page 21 1, makes a prediction as follows: " ... we have no doubt that 
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before another century is completed a talking and a singing machine will be 
numbered among tlie conquests of science/' 

Dr. Idetcher’s work, now^ before us for review, is, wo consider, the first wliich 
indicates in clear theor}" and detail the realisation of Brewster’s prediction published 
in and for this reason, even if no other, it sliould be a volume to add lustre 

to the reputation of the publishers. I'hc author, r>r. Fletcher, on his page 8 
and by his fig. 2 gives u.s tlnrteen aspects of mouth, lips and tongue, showing how 
pure-vow(‘] sounds and diphthongs <ire produced ; while lig. 3. on page 11, shows 
a scheme for originating arliiicially the iundamentals of speech 

We need not enlarge on this aspect -the origination of speecli or song ; ])ut the 
avaihible possibilities run through the book ready to be gr<is})t‘d b\' the inventor, 
as. for example, one who wishes to add w’^ords, perJiaps in immerous languages, 
foi synchronised us(‘ wath an (‘xisting cinematogiapli (ilm As may be expected 
tlie bulk ot tlie book deals witli (I(Ti\ed sounds whu h come liy various means 
from actual sounds, the teieplioiie and tlie Edison groo\ e, as incised or pressed 
on a revolving ( ylinder or disc, figuring largely. 

Noise, as distinguished Irom sjieech or song, is coiisidenHl Irom many aspects. 
.An almost ever-presiMit .soiirh' ot noi'-v confusion is the (h.stort mu winch niverlxTant 
rooms (wdiether at the souru‘ or <l(‘stmation), and the persistimce or " ov(T-haiig ” 
which riwerlienint objects produce On ]>p 2<)2“2o5 w(‘ are given live graphs 
which, wuth (he bsxt, do much towanls giving an insight into the almost evi'T 
present nw erberatioii impurities m sp<‘eeh-sr)und as it U‘athe.s tht' ear, but we 
must go back to p o() <in(l \erv ( «irefully study the t haptcT on noise, as clistin 
guislK‘d from “ })ure tone.” music, or .speech, <ind di'Mces an‘ d('.scrib(‘d l>y which 
approximate <|u<in1it<itive ('htimates may l>e made of mast To giv(^ some idea 
as to one ol the nielliod.s, n‘l<‘renc(‘ mav Ix' nnuie to ]) 105, whtTe wt' read iiow 
an artificial noise is balamasl <igain^t the inlerlering muse 

'faking the work 111 all its aspect.^, it must*be nganltsl a.^ an essential addition 
to the library ot e\’er\ physicast. telephoneuMigiiU'ei , nuisicuui 01 oratoi who 
wislu'S to kei'p <d)rea.si with tlie nipid nidustnal progn^^s ol 0111 times 


GENERAL NOTE. 

AKMisr-tRAMSM.vx JCxHiBiifoN. (iNiKM H MJ , W Ls I .M j N's 1 1 K rinsaiiniial 
exhibition, which is lield this >eai .it th<‘ Central Hall. Westnvnster from Saturday. 
October 2bth. to \Vedm'sda>, November Oth. inclusive (from ii am. to 7 p.m.), 
consists of a nqnesent alive displax by a scoie ot tianusl modern craitsmen 
practising the traditional crafts, inchuhng potters, h.nid- made' jewelrv, iron and 
leathi'r w'ork, ]innting, illumination, wi'aving and (.ither cialts I lu‘ exluliit by 
rural smiths and .saddk'rs is a .step towards the d(w elojiiiHUit ot thesi* cnilts in 
other directions tlian in those iiKTel\" auxiliary to the im'toi ifarage 1 he I'xhibition 
will include demonstrations of ])otti‘ry making, ett 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

I Monday, CIliobef ’h r.lo* tri( .il Fn- incn*., lnsinutum ot, 
“ Savoy Placp, W ( 7 l* »» I'l**' <•*'' ** S\strinrtib 

Research by Imbjstrial UndcrtaKiims.” OiK*ru*d lu 
Colonel Sir T. I*. Uurves 

At; Armstrong College, New('astle"<>n-'l vne. 7 P ni. 
Mr, B. A. Robinson, Chainuaii’s Address 
I'ni versa V of Ixnidon, at Bedford ( ollege f<»r Women, 


Ki'i^ent's P.iik, \ W 4 j,o j* rri 1T(U tf ) 1, ” 1 lu' 
Ktvoll ol tli<’ \ethci lands " (lA'iture 111) 

.At KiiiK’i' I ulle^e, Straiid, W ( 5 io p. Kev 

(« C Newsom," 'J he C huri li ami the W orld. 'dun 
IV' 'lin Keloiniatum ’’ 

At Umversit\ ( ollege ('.own Street, \Vt. p.m. 
Rev ( anon Claude Jenkins, " Religion 1 th< 
( hurch in Shakes}»earo’s Dav." 

At University (ollegf, (iowti Street, VV.C 5 p.m 
Dr. U f. nrotkleliuist, " SiMetion ol the Digestive 
Juices." (Lec ture II',) 
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At University (Allege, Gower Street, W.C. 5.30 p.m. 
Prof. J. Macmurray, " The Philosophical Approach to 
Modem Social Problems.” (Lectuie II). 

Tuesday, Octobfr 29.. Arts, Royal Academy ol, 
Burlington House, W 4.30 p.m. Prof. Arthur 
Thomsoti, ** Anatomy ' The Lower idnib. Its, 
Connection with the Trunk. The Surface Fomis 
deiHjndent on Bone and Muscle in Action and Repose.” 
(Lecture II). 

Ciiadwick Public Lecture, at the Britisli Medical Associa- 
tion, Tavj.stock Squait', C' 515 pm. Prof. J 
Boeke,* * The 1 1 istological Basis of Health I-ertiire I— 
The Tissues in Youth and Age ” 

Klectrital Engineers, Institution ot, at the Hotel 
Metropolc, Leeds 7 p ni Mi. T. Roles, Chainiiaii's 
.Address. 

At the College ol Sciein e and Technology, Jxncesler 
fJ.45 p.m. 'rh<‘ Hon. Sir ( liarlcs A Paisons and Mr 
J. Rosen,” Direct Gcnciation of -Alteniating turrent 
at High Voltages.’* 

Transport, Institute of, at the Institution of Eleelrical 
linginecrs, Savov Place, W'.t 5..) 5 pin Informal 
Meeting. Opcnei . Mr D Koss-Johnson. 

University of London, at King’s (.ollcge, Strand, W.( . 
p.m. Dr. J. VV Pi< kcring, “Blood Plasma and 
latelcts ” (Lecture IV). 

King’s College (at jo Torrmgton Square, VV.C .) 5.30 
p.m Dr. J. Kr/vzanowski, “ 'I he Polish Novel in the 
19th Centurv. I.e< lure II— 'Henry Sienku'wie/ and 
Ills Later Aeluevcnients.” 

At King’s Colloee. Stiand, W C 530 p.m Prol 
S. Mackenzie, ” 'I lu- Coin eptioii of a t osmos.” 

At King's I'ollegi , Strand, \V C . 5 io p m Piol. 

Sir B, Parcs,” Russian Historv to 1 8f*i. I e< tun* 111 
Break-up at Kiev : Migiations. 'I Tartars” 

At the London Sc IkmiI of E'-oiioinics, Houghton Strc'et, 
Aldwych, W.C, 5 p.m Plot Dr M |. Bonn, “Some 
Relations between Economics and I’olitus in present- 
day German V.” (Lecture I) 

At St Thomas’s Hospital Medical Sdioid, Albert 
Embankment, S E 5 p.m. Dr A St G Huggett, 
‘‘The Plivsiologv of' the Fa-tus ” (Unture IV) 

WfcuNKSDAY, OcTonr.R JO, . Eugenics Society, at Burlmgton 
House, VV. 515 p.m Prof S. J. Holmes ” The 
Biological 1 rend of the Negro ” , 

iJterature, Royal Swacty ot, 2 Bl(M)msburv Square. 

W.C. 5 p.m. Ordinary Meeting 
.Mining Engineers, Institution of, Burlington House, W. 
Annual General Meeting. (1) Mr. H. Eustace Mitton, 
Presidential Address. (2) Mr. Robert CIivc, ” Abstract 
of Report on the Underground ('onveyiiig and Loading 
of Coal by Mechanical Means ” 
l^iblic Health, Royal Institute of, 37 Russell Square, 
W.C' 4 p.m Dr, A F Hurst, ” The Asthma 
Problem ” 

United Service Institution, Whitehall, S.VV. 3 p.m 
Captain IL J. Feakes, R A.N., ” Australia’s Part in 
Naval Defence.” 

University of London, at King’s. College, Strand, W.C 

5,30 p.m Prof. E V. Appleton,” The Contribution 
of Kiiig’.s College to the Advancement of Learning 
during the Centuiv 1829-1078. Lecture IV — ^The 
Physical Sciences.” 

At King's College, Strand, W.C, 5 30 p.m. Dr. F. A. 
P. Aveling, ” Personalism . A Psychological Approach 
to Reality. Lecture IV — I'hc World of Ideal 
Experience.” 

At King’s College, Strand, W.C. 5.30 p.m Mr. A. 
F. Meyendorft, “The Influence of Capitalism on 
Communism in Russia ” (Lecture 11). 

At the London School of Economics, Houghton Street, 
Aldwvch, W.C. 5 p.m. Prof. Dr. M. J. Bonn, ” Some 
Relations between Economics and Politics in present- 
day Germany.” (Lecture II), 

At the Umdori School of Ei'onomic.s, Houghton 
Street, W.C. 6 p.m. Lecture IV on ” Office 
Machineiy.” 

At the SchcK)! of Oriental Studies, Finsliury Circus, 
E.C. 3 15 p.m Dr Alice WeriicT, ” Kingdom of 
Congo.*’ 


At University College, Gower Street, W.C. 5,30 p.m. 
Major C. Davenport, ” Beautiful Books.” 

At University College, Gower Street, W.C. 3.30 p.m, 
Mr. J, II. Helweg, “ Copenhagen, Past and F^sent.” 
(Lecture HI). 

Thursday, Octoblk 31.. .Arts Royal Academ> of, 
Burlington House, VV. 4.30 p.m. Prof. Arthur 
Thorason, ” Anatomy— -1'he Lower Limb. Its Con- 
nn tion with the T runk. The Sur face Forms deiKmdcnl 
on Bone and Miiscli' in Action and Repose.” (Lecture 

A utomf)liik‘ Engineers, Institutuni of, at the Ouf'en’s 
Hotel, Birmingham 7 p m. Piof VV. Morgan, 
Presidential .Address, “ The Member anti the 
Institution.” J 

University of l,iindori, at IVdford College for VWmicn, 
Regent’s I’ark, N W. '4 jo p m Prof. Ecxtlcs, 

' Montaigne” (in Freinh)) l^eclure IV. 

At King College, Strand,\WC. 5 p.m Dr. J. A 
Hewitt, “ Metabf»lism of thqC arboliydrates and Fats,” 
(Letturelil) 1 

At King’s C'ollegt', Strand, 'jVV .C, 5 30 p.m. Mr. 1 1 
W' Steed,” 'The Minorities '.LHiestion aud the Union 
of Europe I.ei tiirc lll-V-The Value of Racial 
Individuality ” ' 

At the Ltmdon S( hool of ' Ecoriomus, Houghton 
Street, Aldwvt 1», \V ( 5 p.m Pi<;f Dr M } Bonn, 

“ Some Rel.itions between Economics and Politics 
HI present-dav (Terni.uiv ” (D'tture HI) 

At Uuiversily College, (lowiT Street, W^ ( . 5 jo p.m 
Prof I E Nt'alt‘. “ The Eli/abetlian i'arliaracnl ” 
(U'lture III) 

uioAY, Nom.mbi H I . Viithropological Institute, at the 
Portlaiul Hall, (ireal Portland Street, W. 5.30 p.m 
Prof, (m Elliot Smith, FRS, “The Evolution of 
Man.” 

El(>ctncal Euginei-is, Institution ot, Savo\ Place, W.C. 

7 pm Mr I’. W Hill (chairman of the Meter and 
instrument Sei tion). Inaugural Address. 

Junior Institution of Engineeis, 30 Victoria Street, S.W' 

7.30 p.m Informal Meeting Technical Film, “ Tin 
Age of Speed.” 

Mecliamial Engineers, Institution of, Storey’s Crate, 
S W. () p.m Prof. H 1. C'allemlar, “ Critical Rela- 
tions between Wati i and Steam ” (Thomas Hawksle\ 
Lecture). 

North liast Coast Institution of Engineers and Ship- 
builders, Bolbec Hall, Newcastle-upon-Tyne. 6 p.m 
Mr. W. S Burn, “ The Development and Pcrfonnance 
of the Riehardsons-W^cstgarth Oil Engine.” 

Philological Society, at University c ollegc, Gower Street. 

W.C. 8 p in. Prof E. Weeklev,” Words and Names,’’ 
Public Health, Royal Institute of, 37 Russell Square. 
W.C. 5 p.m. Prof Di. K A. Peters,” Tissue Anarchy 
as illustrated bv the present rosition of our knowledge 
u;ou the changes i>roduecd in the higher animal bv 
lack of Vitamin IJ.” (Harben Lecture). 

University of London, at King's College, Strand, W.C 

5.30 p.rn H. E Dr. J. CJcnnadius, “ Sources for the 
History of the Greek W'ar of independence.” 

At King’s College, Strand, W.C. 5.30 p.m. Monsieur 
Pierre Hamp, “ The French Novel, Lecture II— 
__ Le travail dans la htt^rature fran^aise.” 

At King’s College, Strand, W.C. 5.30 p.m. Prince 
1). S. Mirsky, “ The Russian Drama. I.ecture III— 
Gogol and Sukhovo-Kobylin.” 

At King’s College for Flousehold and Social Science, 
61 Campden Hill Road, W. 5 p.m. Prof. V. H. 
Mottram, ” Human Nutrition.’’ (Lecture HI). 

At University College, Gower Street, W.C. 5.30 p.m, 
Mr. C. S. Elton, “ The Future of Animal Ecology.” 
(Lecture 11). 

At University College, Gower Street, W.C. 5.30 p.m. 
Sir Richard Lodge, “English Parties and Foreign 
Policy in the Eighteenth C'entury.” (l..ecture I) 

Saturday, Novkmber 2. .L.C C. The Komiman Museum, 
Forest Hill, S.E. 3.30 p.m. Miss M. A. Mmrav 
“ Ancient Egyptian Sculpture in Rleief.” 
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ill commumLOlioit'. lot tin' 'ionetv should be addressed lo the Secrelayy, John Sheri, 

A del phi, H''.C.(2.) 

NOTICES. 


()im:nin(; of thk 176Tli session. 

Tli(‘ Opuiiinj^ Mcrtiiig oi tlir i7<>lh Si‘ssion will \)v held at <S. jo p.ni. on 
Wudnesdav, Novcinht^r 0th. whvn tin* Inauguial Address wil] lx- delivered by 
Mr. Lli-wely's I> Aikl\^o\, K.K . Assoe. M ('haiiinan of the 

('.oiincil. Tlu' siil)]ect will he” hitl\ ^’ears ol Jilecdrical Science and Industry.” 

After the d(‘liv(‘rv of llu' \ddi(‘ss. the Society's silvei medals awarded fru' 
papers lead last s(*ssion will h(‘ piesenttxh 

T(‘a and colltx* will be served in the Librarv .it tiu' end ol the jiroceedings. 


COUNCIL. 

A Meeting ol the ('ouncil was lield on Monih^ . Oidoher 14th. Present — 
Mr. Llewehn lb Atkinson, M.I.K.Iy, in tlu‘ ('hair . Sii ('liarles H. .\nnstrong; 
Sir William Henry Davison, K.P.K., 1) 1 ,., M lb . Sir Ihlwaid (iait, K.C.S.l., 
C'.l.E, ; Sir RohiaM Abbott Hadlii'ld, VA., D.Sc , F.R.S ; ( ol. Sir Arthur 
Holbrook, K.H.E. ; Mr. Ik Morley Holder, IkS.A. : Sii fhTbert Jackson, K.B.E., 
F.R.S. ; Major Sir Hum})hrey Leggett, R.IL. J^.S.O. , Sir Reginald A. Manl, 
K.C.I.E., C.S.I.: Mr. J. A. Milne, (MIL.. Mr. James Swinburne, F.R.S.; 
Mr. Alan A. ('ampbell Swinton, F.R.S. ; Sir (ieorge Sutton, Bt., and Mr. 
Carmichael Thomas, with Afi . < i. K. M<ai/ies, M A , Seendary, and Mr. \\k Perry, 
B.A., Assistant Secret a r\ . 

Mr. Alfred C. Bossom, F.R.LB.A . was (‘lecled a Member of the Council in 
place of Mr. Allrerl Carpmai*!, re.signed. 

The following candidates were duly ek'cted Fellows of the Society : — 
Banks, Percy H. B., A.K.I.B A., Brighton. 

Bittinger, Fritz John, Boston, Mass, IkS.A. 

Clark, Professor George L . Ph.D., Urbana, Illinois, U.S.A. 

Fisher, Joseph .Alfred, Short lands, Kent. 

^151 
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Gardiner, J. R., M.LE.E., London. 

Garland, Claude Mallory, Chicago, Illinois, U.S.A. 

Grady, Ernest, Shefixeld. 

Hall, Frederick J. S., Rickmansworth, Herts. 

Harrison, Maynard Colchester, Newport, Mon. 

Horsfall, Herbert, Perth, Western Australia. 

Lind, Walter P., Surbiton, Surrey. 

Meinnes, Alexander Neil, Littleover, Derby. 

Mistry, Cursedji D., Bombay, India. 

Needham, Albert, London. 

Rai, Rai Bahadur Jagdish Narain, Gorakhpore, India. 

Sett, Adi K., Bombay, India 

Tier, Professor G., Prague, Czechoslovakia. 

Walker, Frederic Josepli, Sydney, Australia. 

Way, Allan Jay, Sydney, Australia. 

Wilson, Oscar, Singapore, Straits Settlements. 

The thanks of the Council were accorded to Sir Alfred Yarrow, Ht.^ F.R.S., 
for a donation of a hundred guineas towards tlu' reduction of the debt on the 
Building Fund, which now amounts to about (,*4,000. 

A report in connection with tlie reconditioning of West Wycombe was 
considered. 

The arrangements foi the meetings dining the forthcoming session were 
considered. 

It was reported that tlie various Sectional Committees ol th(‘ Annual Com- 
petition of Industrial Designs w(‘re (uigaged in drawing up tlu* jirogramme for 
J930. 

A quantity of tniancial and formal husint'ss was transacted. 


REPORT ON THE COMPETITION OF INDUSTRIAL DESIGNS, U>29.' 

Jntrodih/iion. 

The Annual Competition ol Industrial Designs was held lor the sixth time 
this year. There was again an increase in the numbers over those of 1928, 
viz., 1,219 candidates and 3,669 designs, as compared with 1,024 candidates 
and 3,126 designs. 

There are probal)l>^ several reasons for this growth. In the first place 
the amount of the prizes offered was over £ 2 , 000 , as against £ 1,600 in 192S. 
In the second place the Competition is coming to be more and more widel>^ 
recognised as providing the best opportunities for young designers to show what 
they can do and of bringing them into touch with manufacturers and others 

* Owing to cc>nsi(l(jratioiib ol space it has been found necessary to omit from the 
Keport the li.sts of ('entral and Sectional Comraittee.s, of panels of judges, and of donors 
of prizes and scholarships. 'fhe-se however will l>c mcluded in the sei)arately'pirinted 
Keport which will be issued shortly. 
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likely to be able to make use of their services. Manufacturers also are 
appreciating more and more the assistance which the Competition gives them 
in discovering 3^oung talent, and a number of important Arms have already 
signified their dt^sire to offer prizes for the Competition of 1930. Appreciative 
leading articles drawing attention to the value of the movement have appeared 
in The Times, the Manchester Guardian and many other important newspapers, 
and no doubt, this publicity has done a very great deal to popularise the 
Competition. 

There are always to be found a number of critics who complain that much 
of the work submitted shows lack of technical knowledge and is, therefore, 
unsuitable for immediate commercial reproduction. While it is, no doubt, 
desirable that more attention should be paid in the Scliools of Art 
to the technical side of design, it .should not be forgotten that most of the 
candidates in this competition are either still in tht' studtsU stag(‘ or are only 
just out of it, and it is hardly fair to ex[)ect them to produce work which 
can be compared foi technical excellence with the work of matun* designers. 
While, therefore, they hope to effect a gradual imj)ro\’ement in this direction, 
the main object of the promoters of the scheme is to encourage those who 
possess ideas and originality, in the belief that a voting artist of bright and 
fresh talent will soon ac([uire the necessary technical knowledge when he has 
opportunities of doing so. As evidence; of this a designer who was given an 
appointment on tlu* designing staff of a \'erv large texlilt‘ firm as a result ot 
winning a Travelling Scholanship offered Ijy them in 1927 has this year produced 
a "'best seller,” whilst another prize-winner of that year, who also received 
an appointment on winning a prize offered by another important textile 
firm, is also very highly spoken of by her employers. 

In connexion with the question of technical requirements it is interesting 
to know that the Committee of the Advertising Section intend to issue for 
the information of competitors a memorandum on Poster Designing, which, 
embodying, as it will, hints and advice on the suliject by leading practical 
men in this profession, .should prove of great value to students of Schools 
of Art and others entering for this Section of the Competition. 

But whilst a number of the Judges have commented somewhat severely 
on the lack of technical knowledge shown by the candidates, several of those 
connected with the textile trade who took part in the adjudication of this 
year's designs expressed their surprise at the high standard of excellence of 
the work submitted. It was a revelation to them to find so much native 
talent available in the country and, in several instances where manufacturers 
had just returned from the ('ontinent, they frankly admitted that many of 
the designs entered for the Competition were quite as good as those for which 
high prices were being charged abroad. 

A feature of this year’s Competition is the success of candidates from 
the overseas parts of the Empire. The prize offered by the Orient Line for 
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a poster was won by an Australian ; two hnportant prizes went to Canada, 
and a prize for typography to an Indian student. 

For the beiieht of tliost* whose work is approved by the Judges for exhibition, 
a Jiureau of Information has been opened by the Society, for the registration 
of the names ot those exhibitors who desire to obtain employment as designers. 
The information is placed at the di.s]X)sal of manufacturtas, and a number 
of appointments have b(‘en made in this wa}’. Mention has already been 
made of two of them, and a third great textile hrm have* intimated that the>’ 
are going to offer a ]X)st to the winnei of theii lust prize in |his yeai’s com- 
petition. Besides tliese, other appointments have l)e('n ma^e throtigii the 
Bureau, and many mori' have becui made without being r^'ported to the 
Society, as manufacturers and publii'ity agents in sean'h ot designers with 
new ideas visit the exhiliition ea('li year in (irdei to note the nam(‘s and 
addres.ses ot designers likely to suit tlieii jiurpose. 

The Council dt^sirt' to (‘xpn'ss their tlianks to ihost' linns and individuals 
who have jirovided th(‘ scliolarships and pii/es. to the Judges who devoted 
much time and care to a very (iiitic'ult task . to the authorities of th(‘ 
lni])erial ('ollege ol Sci(‘nc(‘ and Tt‘('hno!ogv who ]>rovide(l ac('ommodation 
for the rc‘Ce])tion ol the designs, and to Lieut, tii^iunal Sir W’illiam h'urs( , 
D.S.O., Directoi ot the Imperial Institute, through who.se kindness 
the Society received ])ermission to judg(‘ the (Usigns and to hold an exhibition 
of selected work in the Exhibition Ikivihon ot tin* Institute'. 

NrMin k f)i I^xikii s 

The total iiiiniber o) conipetitois wla* (‘iitered loi the \anoiis sectioU'> ol tlie 
C'ompetit ion Wtis i.iio thesi*. «)oi were students ol S( hools ol \it, and 3 1 <S 

non -students. 

The mimlxT (of mounts) ot designs siibnutted was 3.<>o<), dixided us lollows ■ 


AkCHITI-X'I ORAL I)hCC)RATlO\ 

270 

Textiles 

• • ‘ .475 

Furniture 

. . 227 

Book Pkoduciion 


Pottery and Glass 

263 

Advertising . . 

. . t/289 

'I’oi Ai. FOR All Sections 

. . 3,660 

Repouts of Judges. 


Art Concjkess SxUDiiNTMiii'. 



The Art Congress Studentship of the value of /5<), was open, under tJie conditions 
of the Competition to any candidate in any Section. The Studentship was 
awarded by the Judges to; 

Miss Vera Maud Miller, Royal College of Art, for her designs Nos. 1220-1231 
in Sub-section 5, No. 1230 in Sub-section 7. and No 1217 in Sub-section 1. 
in the Textile Section. 
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Section I. — ^Architectural Decoration. 

Sub-Section i. Pri::e offered by the Royal Society of Arts under the John Stock 
Trust for a Design for the Proscenium Wall of a Cinematograph Theatre. Com- 
petitors must not be over 30 years of age. 

The awards are as follows : — 

The Prize of to Frederick Ernest Woolley. Nottingham School of Art 
(No. 3037 and No. 3038). 

Commended : 

John Grisedale Sidebottom, Leeds College of .\rt (No. 2177 and No. 2178) 
The Judges are sonn^what disappointed by the limited number of designs 
submitted, and in the still more restricted number of those \^iich show adequate 
training for a subject of growing importance. This substantial prize should attract 
students of greater experience. 

A common fault is incoherence ol composition, a cramming together of dis- 
connected and inharmonious styles. 

The student bidori' beginning his work should iiiroim iumself caridully of the 
re({uirenicnts invohed t'. IC Woolley, to whom tlu^ prize is awardi'd, has done 
this. His design shows restraint, a sense of proportion and is a well-rendered 
drawing, undoubtedly tlu* best submitted. He has re.ihsed that the diicoration 
the proscenium is subordinat(‘ to the main jnirptise oi t1u‘ building, which is 
th(‘ cinematograph itsidf 

Sui3-Sec'1 ION 2 Trui njfeted by the Royal Socictv oj lets under the M already 
Trust for a set of three black and white drawings of Ari hitei iiiyal Subjects in any 
town or district 

The aw'ards aie as tollows 

The i’ri/e of /,2<) to Fric h'mnk Starling. Danleti School ol .\r(dntecture, 
University College (No. 1827). • 

Highly t'/ominended 

Eric h'rank St<irhng, l->artU‘1l School ot XrchiieUnre University College, 
(Nos. 1S2S to i<S33) 

The general opinion ol the Judgi's w'as that the Drawings in this Sub-section 
reached a high degree of cxcellenc.e, the pencil drawings of London buildings, 
awarded tlie first prize, being of a very high standard indeed 

The autlior of the winning set should be encouraged to develof) his skill. His 
work shows great promise but he sliould not allow his fac ility with the pencil to 
aficct his studies as an arc hitect. 

Sub-Skciion 3. Lewis Hevger Scholarship of the value of ybo, tenable at the 
Royal College of Art for a period of three months for the purpose of study in Decoration 
and Decorative Painting. 

The award is as follows 

The Lewis Berger Scholarship of ^60 to C^anll John Hay Shaw, TEcolc' des 
J^eaux Arts, Montreal. (Nos, 3656 to 36O4). 

The candidate has not been successful in interpreting the intention of the subject 
prescribed, and has failed to realise its full possibilities. With regard to colour, 
the green is not in keeping with the Adam period, being too harsh in tone, and, 
further, the condition that green was to be used was confined to the decoration 
for walls and ceilings. 'Uhe polychromatic possibilities in the decoration of 
pilasters, entablature and mantelpiece have not been realised. The design for 
the ceiling, though neat in execution, is poor and incorrect in detail. 




Kcproduced from The Avchiteci^* Journal, August 21 st, i<r29- 
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With regard to the ‘ evidences of study, ’’ the Judges would have preferred 
sketches of historical or applied ornament. 

In spite of these criticisms, however, the judges have confidence in awarding 
the Scholarship as tlu^y feel that the candidate will derive much benefit from the 
course of study made possible by this Scholarship. 

Sub-Skction 4. Prize offered by Messrs, B agues. Ltd., for a design for a Decorative 
Metal Work Scheme for the Entrance Vestibule and the Mam Entrance Hall of a 
Town Hall in an important maritime town. 

The awards are as follows : — 

The Prize of ^30 and an Owen Jones medal, to Leonard Whitaktr. Leeds 
C,ollege of Art. (Nos. 2170102184). 

Highly Commended : 

William Lewis Hav.ird, ('orsock, Staiihw' Avenue. Wt'mbley. (Nos. 24<)i to 
2497 ). 

The prize-winning- design is good ; it displays a sense ol composition and pro- 
portion and giv^es the* eft(‘ct of stateliness conforming to the retiuirements. It 
inclines, however, to over-nuieh repidition of detail. 

The designer is recommended to study the techniccil suit' of the nifdal craft 

W. L. Havard’s design (Nos. 2491 to 2497) is gracetul and attractive, but more 
suitable for a Restaurant or Emporium than for a Municipal Building. It displays 
.1 ])oelic conception as regards the design ol the balcony railing (the wavy handrail, 
however, is unfort unat<‘) and the lift gates 

The balustrade is too “ copy book " in treatment and unsound from the practical 
point of view. 

On the whole, the design lacks dignity and masculinity, but has a ciTtam charm 

The work in this Sub-Section was generally good and encouraging. 

• 

Sub-Skciion 5. Prize offered by the Bniish Commercial Gas Association for a 
Design for a Pire-plaie for a room and a Gas-fire of original design Joy use in connexion 
therewith. 

The )iidges were unable to n'commend th«d the lull IVi/.e ol 30 (.ruineas should 
b(‘ given, but the following awards were made : 

A Prize of /,3T los. to Philip Evans Palintu'. 10. llandside l.aiK', Welwyn 
Garden City. (No. 1741). 

A Prize of £10 10s. each to the following : - 

Francis William Mudd, Feeds College ot Art (Nc». 2iH() and No. 2187) 

James Henry Sellers. 78. King Street, Maiichesbn. (No. 1271). 

Commended ; 

John Hreakwell, 33, Broadhurst Gardens, N W.o, (No. 1361). 

The problem ol the gas-tire and its setting is .so important that it is a little 
disappointing that only eleven designs were submitted. The solution proposed 
by Philip IL Palmer, wdio show^s his gas-fire adapted to a new mantelpiece and to 
an old fireplace, shows careful thought and refre.shing evidence of the fact that a 
gas-fire is something distinct from a coal-fire and demanding a modern note in 
Its fashioning. F. W. Mudd and J. Henry Sellers have submitted some very good 
designs in a more con\ entional manner. 

Sub-Skction (.), Prizes offered, by the South Metropolitan Gas Company for 
(a) a Grate Front only of modern design, (6) a modern Fireplace to include a Metro 
Coke Grate, (c) a self-contained Fire for solid fuel incorporating the principles of 
the Metro Coke Grate, and (d) a Basket Grate incorporating the principles of the Metro 
Coke Grate. 
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The awards are as follows : — ^ 

A Prize of £26 5s. to Frederick George Laming, 105, Drummond Road, S.E,i6. 
(No. 484). 

A Prize of £10 los. to Frederick Riieben McCree, 33, Fenwick Road, S.E.15. 
(No. 917 and No. 918). 

Commended : 

Frederick George Laming, 105, Drummond Road, S.Il.iO. (No. 481, No. 482 
and No. 483). 

This Sub-Section proved disappointing. Only seven entrie.s were received from 
three competitors, and the designs showed no outstanding originality or artistic 
merit. Four prizes were oitered, but in view of the few entries! the Judges were 
only able to award two. h'. Cr. Laming submitted designs m \ill four divisions 
of this Sub-Section, the four designs being all modifications of', one basic idea. 
Although the treatment was satisfactory, more regard might liaye been paid to 
cost of production and to economy of labour in maintenance, K. McCroe's 
two designs for a coke grate front, although th(‘y were httl(^ mdre than detail 
modifications of existing designs, liavc sufficient merif, in vu‘\\ of thc‘ youth of 
th6 candidate, I0 des(‘r\'e. encouragement. 

Sub-Section 7 {ci). Pyi::rs offered by Messrs. Morns and Co. {Wes/niiiiste'f). 
Ltd,, for a design for a Staircase Windmo ni a niodeni Deparinniital Store. 

The awards are as follows . - 

Highly ('omniended , 

Miss Isobel 'f. M. (kiudie. 4, Royal Gardens, Stirling (No. 1809). 

C omniended : 

Miss Maureen Stoddart, Nottingham School of Art (No. 

Miss 1 . T. Goudie’s design (No. 1899)18 good in g<Mieral kiy-out, but tin* dark 
grey glass would be unsatisfactory for the purpo.se. Miss M. Stoddart's designs 
(Nos. 3028 and 3029), and J. R. Sinie’s de.sign (No. 541) show a good knowledge oi 
"«aatcrial and construction 

Sub-Skction 7 (h). Pnzc,s offered by Messrs. Ml orris and Co. (Westminster) , 
Ltd., for a design for a range of sir windows for a Restaurant in a large city. 

The awards are as fojlows : — 

'I'he First Prize of £io los. to John Hammond Harwood, A.R.C.A. (Lond.), 
School of Art and ( rafts. West Marlands, Southampton. (No. i960 and 
No. 1961). 

The Second Prize of If) 5s. t<i Arthur Edward Buss, o. Lutwyche Road, S.K. 9 . 
(Nos. 643 to 648). 

(Commended : 

John Rodger Sime, Nottingham School of Art. (No. 541). 

The Judges regret the fewness of competing designs for an important craft. I'he 
rejected designs show to a marked extent the want of practical knowledge of the 
craft. Design No. 3030 shows invention, but not practical knowledge of the craft 

J. H. Harwood's design (Nos. i960 and 1961) shows well-designed windows of 
simple construction, a knowledge of materials and their possibilities, and is, with 
the exception of figure panels, well drawn and composed. 

A. E. Buss’s design (Nos. 643 to 648) is too small in scale, but would work out 
satisfactorily in larger windows ; the drawing and colour are good and the design 
shows decorative sense. 
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Sub-Section 8. Prize offered by Mr. G. Paget Watford (Past Master of the 
Worshipful Company of Glaziers and Founder of the Watford Fund of that Company) 
for the best small W'lndow or Medallion painted and glazed from an original design. 
Open to students and apprentices not exi ceding 25 years of age. 

The awards arc as 1V)llows : - 

The 1 ri/.e of fzii 5s. to Miss |(mii M. H I^.tliiiburgli College of Art. 

(No. 3444). 

Highly Comniendt'd 

^ Walter J. K. Cook, loiinburgh ( ollrge oi \rl (No J41S) 

Commended : 

Henry John Hnui, SouHi l.onilon Art Seliool. (Nos 1^4 ami 1^13 and 
Nos. 141b and 14 17). 



^Winter. Painted window by Miss Jean Paisley (Edinburgh College of Art). 


The Judges are ])leased to express their great satisfaction with the excellent 
work submitted m this Sub-St‘t:tion 

Although only four panels were sent in, it was hardly to be expected that many 
students would lx‘ m a position to incur the expense of prodneiiig the hnished work. 

* Reproduced from I'hc Architects' Journal, August 21st. jg2o. 
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Miss Jean M. Paisley's panel (No. 3444), which is awarded the prize, is excellent 
in design, workmanship and colour, in which W. J. R. Cook's panel (No. 3418) 
follows it very closely. 

Nos. 1416-7, by H. J. Hunt, is quiet and rc.straincd in colour, and the draughts- 
manship is of a high order. Nos. 1414-5, by the same competitor, shows also 
great care and good drawing, though perhaps there is a little too much detail. 

SuB-Si*:cTiON 9. Prizes offered by the Malkin Tiles (Bitrsleni), Ltd., for Designs 
for an all-tile and faience Fireplace, suitable for an entrance hall, lounge or dining room. 

The awards are as follows : - ! 

A Prize of tos. to Miss ICdith lx>is Martin, S, Chester Klj.)ad, Braiiksoine 
Park, Bournemouth. (No. 103). \ 

The second prize was not awarded. Se\eral of the designs failed because, in 
the opinion of the judges, they would be too difficult to reprodud^e owing to the 
large numlier of moulds required. Others failed because they did not indicate 
any period, as required by the conditions of tlu‘ competition 

Sub-Section 10. Prizes offered by the London and North Eastern Railway 
Company for design of (a) a First Class Railway Coni karinicnt, (h) a Third Cla<i'> 

Railway Compartment. 

The awards are as follows ; 

The First Prize of £2^ to Richard Alfred Simons, c The Midland Bank, Ltd . 
Market Place, Leicester. (Nos. 1552 to 1554). 

The Second Prize of ;^i5 to Edward Thoma.s Ashmore Houldcroft, 
A.M.l.Mech.K., 341, Haydn Road, Nottingham. (Nos. 1320 and 1321). 

Many of the entrants have failed to grasp the essentials, and have not displayed 
originality or inventive talent. The lines are tpo com eiitional and a failure* to 
force the perpendicular lines is marked ip most designs. 'I'lie winning design, how- 
ever, was a departure from tradition, and .shows originality and clevernt'ss, f'SpecialK 
in its colour scheme. This design also has a certain amount of good minor 
features, such as electrical fittings, luggage racks, oic 

The second prize is given to 1 C T. A. Houldcroft. Tlu* (k‘sign that he has shown 
for a Third Class Compartment is considered preferabU* to his design for the First 
Class. He has shown originality in his electrical fittings and the disposition and 
arrangement of his minor features. 


Section II. — ^I'kxtii.es. 

Sub-Section i. A Travelling Studentship of offered by the Lootal Broadhurst 
Lee Company, Limited, for a set of at least eight designs suitable for weaving or printing 
intended for Dress or Furnishing Materials. C'ompetitors must not be more than 
24 years of age. 

The Travelling Studentship of £y^ offered by the.Tootal Broadlmrst l.ee Company 
is awarded to : — 

Norman Wilkinson, Manchester School of Art. (Nos. 3223, 3225, 3226, 3229, 
3231 to 3234). 

The following awards are also made : — 

A Royal Society of Arts Prize of £10 and an Owen Jones Medal to Miss Aime 
Ethel Martin, Royal College of Art. (No. 1512 and No. 1514). 

A Royal Society of Arts Prize of £'^ to Miss Vera Maud Moller, Royal College 
of Art. (No. 1217). 
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Commended : 

Miss Angela Bradshaw, Manchester School of Art. (No. 975). 

Miss Betty Heesotn, L.C.C. Central School of Arts and Crafts. (No. 1150). 
Stanley James Robert T-eeming, 14, Colne Road, Halstead, Kssex. (No. 1165). 
The competition, apart Irom the prize-winning designs, is disappointing, 
especially in comparison with that of two years ago. 

More attention should be piaid to balance of composition and linishing the design 
in a practical way. The Judges would again call speinal attention to the criticism 
contained in their report ot last yt;ar ; — “ iLxtravagance in dt‘sigii is not necessarily 
originality and ingenious simplicity is not sufficiently considered. Further, fine 
taste in colour is waut(‘d rather than multiplicity of colours in one scheme, and 
several designs, good m form, sulhTcd from poor distribution and choice of colour.*' 
The winner of last year’s studentship, Mi.ss Barbara Lebkuchcn, has submitted 
an interesting set of designs. 

SiiB' Skctton 2. Prrjcs offered hy Jiritish Celanest , f, united, for designs for 
printing Silk Fabrics for Dress Wear, 

The awards are as follows. 

The First Prize of to hrank Grimshaw. 11, St. l^itrici* Street, Magog. 
Quebec, Canada. (No. 53 {a) ). 

The Second JTize of /o to Ml-^s Janet Dean, Royal f-ollege of Art. (No. 220) 
An extra TTize of f ^ to /\rthin Hurman llardstafi, Nottingham ('correspondence 
College tor Aj)j)li(‘d Ik'signs (No. 3975). 

Highly Ccominended • 

Miss Dorothy Cartmell, Manchester School of Art. (No. 3474). 

Mi.ss Marian horrest, (ilasgow School of Art. (No. 3052). 

lA'ank Grimshav . 1 i , St Patriu(‘ Street, Magog, Quebec, Canada. (No. 53 (6) ). 

Miss Barbara Lebkucheii, Slade Schookof Art. (No. 1459). 

Fred Marsden, Cdossop School of Art. (No. 22(^0), 

(Commended : 

Victor Ro}^ Brown, F r.(c. Hammersmith School of Arts and Oafts. (No. 3O4 
and No. 365). 

Mrs. J-lorothy Clark, l 3 ourn(imouth School of Art. (No. 2734 and No. 2736). 
Miss Ivy Gwendoline C'ollyiu', Royal College of Art (No. 329). 

Miss Mary Doreen Cooper, Royal College of Art (No. 326). 

Frank Grimshaw, n. St. Patrice Street, Magog, Quebec, (panada. (No 33 {c) ), 
Miss Florence Greenwood. Rochdale School ol Art. (No 281 0) 

Harold Hemingway, Roclidale School ot Art. (No. 2835). 

Miss Barbara Jamieson ('ochraiie llighet, Glasgow School of Art. (No. 3034). 
Miss Freda Mary Honour, Fiveipool School of Art. (No, 3327). 

Miss Barbara LebkueluMi, Slade School of Art. (Nos 1 14O2). 

Harold Lecanski, Sallord School of Art. (No. 1142). 

Fred Marsden, Cdossop Scho<^l of Art. (No. 22(13). 

Miss Cicely Jiinet Mary Mason, Ruskin School of Drawing, Oxford. (No. 920). 
Miss Mildred Ogden, t 3(). Burnage Lane, Levenshulme, Manchester. (No. 799 
and No. 802). 

Miss Alice Daisy Parkin, 75, Forest Road West, Nottingham. (No. T339). 
Miss Erica Margaret Payne, Manche.ster School of Art. (No. 3 ^ 7 i)- 
Miss Doris Dale Pratt, Manchester SchcKil of Art. (No. 3193)* 

Miss Jean Marie Vaughan, 47, Belsize Square, N.W.3. (No. 1276). 

Harold Watson, 12, High Street, Ware, Herts (No. 1739). 
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William Walker Watson, 40, Cranbrook Road, Gorton, Manchester. (No. 188). 

George William Willis, .;j3, Caesars Walk, Cranmer Estate, Mitcham, Surrey. 

(No. 1307). 

In view of the large number of entries in this Sub-Section {323) and the excel- 
lence of th(5 best, it was decided to award a 'Fliird Priz(* of /J5, in addition to the 
two prizes wliicli were originally offend 

From an inspection of th(‘ d<isigtis as a whole, it was very noticcjable that, apart 
from prize-winners and those highly commended, competitors, whilst frequently 
displaying ariisiic merit, .showed a lack of acfpiaintance witli present-day fashion 
and tendencies for won urn’s dresses. 

The colourings chosen ior the sketches wen* trecjuently Unfortunate, and 
competitors should endeavour to cultivate a better feeling for colour. The water 
colour paints almost invariably used do not flatter the (U*signs as miirh as tlu* heavier 
pigment used by continental designers. \ 



* Design for cretonne by Mrs. Kathleen H. Sargeaunt awarded the first prize in 
Sub-Section (3) of the Textile Section. 


Sub-Section 3 F^mrs offered by Messrs Simpsoyi oud (iodlei , Ltd , fot /)esigns 
for Cretonne. 

The awards are as follows 

The First Prize of Thirty Guineas to Mrs Kathleen Hamilton Sargeaunt, 
Eagleliurst, Douglas, Isle of Man. (No. 277). 

The Second Prize of I'weiity five Guineas and an (Jwmi Jones Mt^dal to Mis.s 
Margaret Kae Crow, ICdinburgh College of Art. (No. 3420). 

The Third I^rize of Twenty (niineas to Ronald Stephen McArthur, Edinburgh 
College of Art. (No. 3432). 

♦ Reproduced from The Cabinet Maker ^ Septemb(‘r 7th, 1021/ 
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* Design for (relonne (highly commended) by Miss \’ct,i M AToUer 
who was awarded the Art Congress Studentship. 


The hourth IM/e of l^fteen (ruineas to Mr? iVlarjorie Ki yiiolds, Gordon 
Road, Caniberley, Siiru‘v. (No. 1981) 

The Fifth Prize oi den Ciuiueas to Alfred h'dward^Miuilake, 32, Victoria 
Road, N.W.i. (No 1714)- 

Highly Coniraended . 

Miss Vera Maud Moller, fiuyal (College ol Art. (No J224). 

Miss Cecil Helen Wood. 1 ^ Central Sclioo! of Arts and Crafts (No. 1770). 

Commended : 

Miss Margaret Crees, Swindon School of Art (No. 2331) 

Miss Betty Whitson Giftord, Goldsmiths’ College School ol Art. (No. 774)% 

The entries 111 Ihrs Sub-Section were numerous and' contained much work of 
merit. The designs kept to the*required specification and showed a pleasing 
advance on the staiidartls of previous years. Jn a number of cases, however, 
there was not much freshness of treatment, and competitors should be warned 
that, whilst due regard must be paid to tradition, it is liopeless to continue to 
exploit out-worn lormulaL 

The Judges were glad to be able to award all live prizes, and to make two awards 
of " highly commended ” and two of “ commended.” 

♦ Reproduced from The Cabinet Maket, September 7th, iqig. 
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Sub-Section 4. Prizes offered by Messrs. Turnbull and Stockdale, Ltd., for the 
two most original designs intended for machine-printed or hand-hlock-printed Cotton 
or Linen. Open to students, or designers serving apprenticeship, not exceeding 24 
years of age. 

The awards are as follows : — 

The First Prize of to Alexis Dods Rcvolta, Jun., Edinburgh College of Art. 
(No. 3448). 

The Second Prize of ;fio to Miss Bott}^ Heesoiii, L.C.C. Central School of 
Arts and Crafts. (No. 1153). 

Highly Commended : i 

William Stewart Kennedy Smith, Edinburgh (x)llege ol Art. . (No. 3454). 

Miss Phyllis Mary Steanes Willis, Royal College of Art. (No. 1292). 
Commended : \ 

Miss Gladys Atkinson Brailsford, Battersea I^olytechnic School of Art. 
(No. 2536). 

Miss Barbara Grace Morgan, L.C.C. ('entral School of Arts and Crafts. 
(No. 349). 

William Thomson Russell, Glasgow School of Art. (No. 3093). 

Miss Doris Stcll, Royiil College of Art. (No. 3O0). 

Miss Margaret Dun- Waters Tennant, Glasgow School of Art. (No. 3^)73). 
Miss Dorothy Willington, Liverpool City School of Art. (No. 33*^7). 

This was a very large, but, on the whole, a disappointing competition, there 
being very little which was suitable for cotton or hmm prints. Tluae w, s disclosed 
a too general tendency towards extravagant pictorial motives. The J iidges regret 
that too little interest was shown for plant lorni and that when used this was 
either simply reminiscent or a copy of an exotic contiiumtal type of design. They 
strongly advise a closer study of nature. , 

Sub-Section 5. Prizes offered by Messrs. Warner and Sons, Ltd., for sets of 
six Designs for Printed Furnishings — the designs to be of natural flowers for use in 
small rooms. 

The awards are as follows : — 

A First Prize of ^^30 to Miss Vera Maud Moller, Royal College of Art. (Nos. 
1226-1231). 

A Second Prize of £2^ to Miss Esme Caton, Croydon School of Art. (Nos. 
2048-2053). 

A Third Prize of £20 to Miss Ethel Mary Pierpomt Sexton, 4, Risbygate Street, 
Bury St. Edmunds, Suholk. (Nos. 547-552). 

Highly Commended : 

Thomas James Corbin, Royal College of Art. (No. 1372). 

^ Miss Elsie Frederica Horn, Goldsmiths' College School of Art. (No. 887). 
Miss Barbara Eva Lebkuchen, Slade School of Art. (No. 1-179). 

Miss Ena Mary Winkley, St. Helise, Woodside Avenue, N.io (No. 1301). 

Commended : 

Miss Ivy Gwendoline Collycr, Royal College of Art. (No. 333). 

Miss Ena Muriel Russell Higson, 27a. Ebury Street, S.W.i. (No. 1129 and 
No. 1130). 

Miss Margaret Louise Parr, Manchester School of Art. (No. 3170) 

William Thomson Russell, Glasgow School of Art. (No. 3100). 

On the w'hole. the Judges are satisfied with the works sent in for these prizes. 
Students are showing better appreciation of the capacities of the printing machine. 
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and the Judges are pleasi'd to sei* that originality has been rather stimulated than 
otherwise by taking the necessary limitations into account. 

The stipulation that tht‘ designs for these prizes were to bo of natural flowers 
for use in small rooms ” provides sufficient explanation of the suggestion of 
monotony which otherwist* might b<* judged to be a defect in considering the whole 
group of works submitted. Some limitation in the scale of the designs was also 
implied in the reejuin^ment that tht*y should be suitable for use in small rooms. 
Bearing these circumstances m mind, the Judges have selected Miss V. M. Mollcr's 
dCvSign (No. 1226) for the iirst award , but as the prize was to be given for the set 
of SIX designs and the standard is not maintained in thi‘ other five works submitted 
by this student, tlu' Judges hav(‘ decided to take advantage of the discretion 
res(Tved to them. 'Fliey malv€‘ an award of ^30 in this instance, instead of ^^50, 
arifl they constitute third pri/e ol £20 with the balance left over. The de.sign 
.selected for the iirst award sliows an etlective grouping of natural forms, aided 
by skilful distribution of colour. 

The s(H:ond ])rizt‘ of 12^ is awarded to Miss Lsnu* ( atoii's designs (Nos. 2048- 
2053). riu' standard is here beltt-r maintained in all tht‘ six works sulnnittexl, and 
the terms of the com]K‘tition are ('arefiilly ob.served 'J'hc colour schemes fend to 
err on tlu* side ol dullness, and with a brighter background the key would need 
to l>e raised tliioughout. 

The third prize ol (,20 is a\v<u<k‘d to Aliss 1 ' M. 1 ^ Sexton’s designs (Nos. 547'55'-2). 
The designs submitted bv this student arc somewhat more conventionalised, but 
not b<‘yond the limits laid down. 'Phe best ot tlie six is No. 552, wliich is admirably 
balanc(Hl, botli as regards (xmif)osition and coloui 

No T j (<01*1)111, IS highly commended, though it strays from the 

conditions ol tlie .iward I'ho design is one of lh(^ most original in the whole 
group 

No. 1301, by .Miss b. .\I. \N inkk‘3', is jJso highly ('omiiKuided. Tt recalls the 
floral designs of a generation <igo, but tln^ treatiiumt of the background redeems 
it from the suspicion ot being nuTely old -lashioiied 

No. 1479, by Miss Jiarbara Lebkuch(‘ii, is highly commended foi vitality m design 
and harmony in colour. 

No. 8S7, by Miss E. 1 Horn, gains equal commendation, though the larger 
.scale of the design would lend to dw'arf a small room, ami the thinness of the 
coloinmg would have a monotonous elfect. 

The w'ork of Miss I. (b Collyer (No. 333) is commcndetl for merit in arrangement 
of motive and colouring. 

Other designs commended are No. 3100 by W. T. Russell, Nos. 1129 and 1130 
by Miss Eb M. K. Higson, and No, 3170 by Miss M. L. Parr. No. 3100 has decided 
originality. In No. 1129 a suggestion of landscape is imparted without loss to 
the design as a whole. No. 1130 shows a successful grouping of natural floral 
motives, but the colouring is somewhat weak. The arrangement of the motives 
in No. 3170 is skilful, but the conventionalisation hardly brings it within the 
lerms of the competition. 

Sub-Section 6. Prize offered by Messri>, G. P, and J. Baker, Ltd., for a design 
suitable for Hangings —the subject of the design to he inspired from Spanish embossed 
leather work. 

The awards are as follows : - 
A Prize of 20 Guineas each to 

Miss Marian Graham, Royal School of Needlework (No. 1394), and 
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Miss Leonora Kathleen Silver, Royal School of Needlework. (No. 1269). 

Highly Commended : 

Miss Freda Maxwell, Manchester School of Art. (No. 3158). 

Commended : 

Miss Edith Louisa Vaughan Ailsby, 45, Seagrave Road, Fulham, S.W.6. 

(No. 1804). 

Miss Ida Marion Dight, Brackley, Crofton Lane, Orpington. (No. 625). 

Miss Rosalie Handley, I-.C.G. Central School of Arts iind Crafts. (No. 893). 

The stipulation that the designs in this Sub-Section should, be suitable for 
hangings “to be inspired from Spanish embossed leather workp may have led 
to some little misconception as to what was really meant. Howpver, taken as a 
whole, the designs show an appreciation of the subdued bnlliai^cy of lacquered 
and embossed leather when used for wall-hangings or screens. \ 

As two designs appeared to be of equal merit, Messrs. G. -P. & J. Baker 
generously increased the amount of the prize money from 25 to 40 'guineas, wliich 
has enabled the Judges to award two prices of 20 guineas each to Miss M. Graham 
(No. 1394) and Miss L. K. Silver (No. 1269). No. 1391 approaches more nearly 
to the terms of the competition than any other design submitted, and it is 
adaptable for reproduction. The blue canop}^ is perhaps a little over-accentuated 
for a repeating pattern. 

No. 1269 shows qualities of design not seen elsewhere in this group. The natural 
treatment of the flowers is happily combined with formal moUva^s. 

No. 3158. by Miss Freda Maxwell, is highly comtiKuiiled. It is perhaps the most 
modern and original design in the group. But for a lack of emphasis in the colour 
scheme it would have earned a higher award. 

Miss R. Handley’s di^sign. No. 893, is commended. With a little more pains it 
might have been admirable. As it is the design t<‘uds to fall to pieces through 
lack of a central idea, and the colour scheme has similar drawbacks. 

Miss I. M. Dight’s design (No. 625) shows a sense of form and colour which is 
also to be commended. No. 1804, by Miss K. L. V. Ailsby, is commended for 
praiseworthy treatment in a modtum way. The designs submitted in this Sub- 
Section tend to show more concentration on pattern than on colour. It may be 
that the students have had in mind the mellow effect of old leather without 
associating with it the lively colouring often used m such decoration. 

Sub-Section 7. Prizes offered by Messrs, Courtaulds, Ltd,, for sets of twelvi 
Designs for Plain and Figured Furnishing Fabrics. 

The Judgcis were unable to recommend that the full Prizes should be given, 
but the following awards were made : — 

A Prize of £\o each to the following : — 

Miss Vera Maud Moller, Royal Colltige of Art. (No. 1239). 

Donald Lewis Rayner, Manchester School of Art. (No. 519)- 

The Judges are disappointed with the small number of designs submitted. The 
work generally shows lack of technical knowledge, wdiich possibly accounts for so 
small an entry, 

Sub-Section 8. Prizes offered by Messrs, Lister and Co., Ltd., for Designs suitable 
for (a) Figured Moquette for Furniture Covering, (b) Furnishing Damask, and (c) 
Shaft Furnishing Moquette, 

The J udges were unable to recommend that the full Prizes should be given, but 
the following award was made : — 
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A Prize of ;£io to Joe Moore, International Correspondence Schools, Ltd. 
(No. 119). 

In rigured Moquettes none of the designs submitted were considered of sufficient 
merit or originality to warrant the award of a prize. 

In Damask, while none of the four designs submitted were outstanding in style 
or originality. J. Moore’s design was considered to merit recognition. 

In Shaft Moquette only one design was submitted, and this did not fulfil the 
conditions specified, and was not practical for weaving on a shaft loom. 

The Judges regret the extremely small number of designs submitted for all the 
divisions of this Sub-Section. They feel that this may be due to lack of technical 
knowledge of this class of woven fabrics and suggest it would be of considerable 
value if more instruction could be given on weaving conditions and the construction 
of these classes of fabrics which arc of considerable importance in the furnishing 
trade. 

If this could be done, they feel sure that entries would be largely increased and 
a higher standard obtained 

Sub-Skction 9. Prizes offered hv Messrs. Briniom, Ltd., for a Design for a 
Wilton or Axminsier Carpet suitable for a Theatre, Showroom, or Hotel. 

The Judges were unable to recommend that the full Prizes should be given, but 
the following awards wen' made : — 

A First Prize of /12 to Walter Shepherd, Kidderminster School of Art. 
(Nos. 2793 and 2794.) 

A Second J^rize of to Walter Sht;pherd, Kidderminster School of Art. 
(Nos. 2795 and 279O.) 

A Third Prize of to P'rank Victor Rogers, Kidderminst(‘r School of Art. 
(Nos. 279T and 2792.) 

Highly Commendt'd ^ 

Mis \'era Maud Moller, Royal College; of Art (Nos. 1243 and 

Commended : 

Frank Whlliam Evans, Kidderminster School of Art. (Nos. 2759, 2760. 2761 
and 2702.) 

Herbert Gordon Pry, 1179, King Street West, Toronto, Ontario. Canada. 
(Nos. 41 and .^2 ) 

Charles Robert Millward, Kidderminster School of Art. (Nos. 2779 and 2780.) 

George Graham (Juick, Kidderminsttjr School of Art. (Nds. 2787 and 2788.) 

The w^orks submitted in this grou]) reach a fair average level, bat the Judges 
are unable to single out any one design as meriting thti First P'rize ol fzo. The 
sum is, therefore, divided. On the whole. W. Shepherd’s d jsign Nos. 27113/4 appears 
the best. The otiect of the mam design is somewhat frittered away by borrowing 
so much from it in th(i composition of the border, and more colours are used than 
are warrantt^d by the ettect arrived at. 

The Second Prize is aw^orded to the same student's design Nos. 2703/6. The 
variety of motive combined witk relatively few colours is much to be commended 
and the colour scheme is easily susceptible of variation. On the other hand, 
the border is too crow'ded and the scale is unduly sm^ill wlien compared with the 
main design. 

A third prize is given to F. V. Rogers's design Nos. 2791/2. The composition 
of the main design is happy. It would require an unusually texture, but not 
beyond practicable limits. The colour scheme is good. 

Nos. 1245/6 by Miss V. M. Moller is highly commended. It shows vitality and 
the balance of the main pattern and border is good. The skilful use of few colours 
is also^to^be noticed. 
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Nos. 2779/80, by F. W. Evans, is commended as a very practical design. The 
limitations of the fabric arc well regarded, and the colour scheme could be varied 
if required without detriment to the pattern. Nos. 2787/8, byG. G. Quick, is also 
commended for general t[ualities of design and colour, though the tapering lines 
used here and there would not be practicable for the loom. A similar criticism 
may b(‘ passt^d on Nos. 2750/60, winch is also commended. Some of the lines 
are too fine. Nos. 41/2, by If. G Fry, is commended as a w( ‘ 11 -balanced design 
in th(' modern manner. Another design of modern tendencies is Nos. 2761/2, 
by F. W. Evans. Tt is commended lor lh(‘ (‘ii(‘ctive combination of straight lint's 
with floral motix es. 

SuB-Si':r/riON lo. Prizes; ofjivrd by Messr^i /ohn Crosslev aucL Sons, Ltd., for 
a Design (a) for an Axmmsicr Carpet suitable for a Drareing Rooni,\{b) for a Wilton 
Carpet suitable for a Drawing Room. \ 

(a) The Judges were unalfle to recommend that tlu' lull ain()iin\t of Iht* Pn/t'S 
should be given, but the following awards wtnt' inadt' . 

A First Pri7e of /to to Ci<‘oflrey Isaac FoitMnan, ii, Westgatt', Halifax. 
(Nt)s. 876 and 877.) 

A Second Prize of /s (‘ach to h'lanK llt^alon, h'ld(*r l><mU, Walsden, Near 
Todmorden, Lancs (Nos. 2.|<) to 251). 

Albert (ieorgt* I’hipps, Kiddt'rininstt'r School t)l Art. (Nos. 2783 and 2781). 

Commcntlt'd ; 

Herbert Pichmond, Hahlax School of Art. (Nos 25t)0 and 2597) 

(b) The awards are as follows * 

'Pht' First Prizt' of £zo to Waller ShepluTd, KiddtTnunster School ot *\rl 
(Nos. 27tH) and 2800) 

( oin mended : 

Harold J. Watkins, 144, Park Street, Kiddei;mmsler. (No 90S) 

'the entiy was small for both division, s ol this group, prc'sninably because some 
acquaintance wnth the techiiKjue of carpet-w't^avmg by machinery w^as mvolveck 
The dt'signs submitted were disappointing as a wdiok' IN eii timong stj few' tln'rt* 
were several wdiich would not be tiasily adaptable to the n't^mn'inents of thi' loom 

In Division (a) of this Snb-Section, the work showing most merit is G. I. Foreman's 
design Nos. 876/7. It is thought that the siclvle-^ha]H‘d curve* of the chud figure 
in the design would gain too much emjiha.sis by reaped itioii over a large surface. 
Nevertheless, th<* treatment ol tlu* background with mountainous landscapes and 
w^ater lilies is well in harmony with the rococo suggestion of the main motive. 
The colouring is good and the design practicable. A. G. Phipps's design Nos. 
2783/4 shows imagination in design, though the distribution ot the colours might 
have been simplified without corresponding loss of (‘Itectivencss. F. Heaton’s 
design Nos. 249/51 is meritorious as a whole, but the cloud and water motive of 
the border does not seem altogether in harmony with thc' central pattern, and 
the colouring has a parched effect. 

Nos. 2596/7, by H. Richmond, .shows xiromisc and is highly commended The 
formality of the background is a good foil to the main design. 

In Division {b) W. Shepherd's design Nos. 2799/2800 receives the First Prize. 
The Chinese inspiration of this design is obvious, but it is interpreted with 
imagination and an appreciation of the public requirements at the present day. 
This design is the outcome of a more " practical " outlook than is shown in the 
other works submitted in this group. 

A second prize is not awarded as no other work reaches the required standard. 

No. 968, by H. J. Watkins, is commended for originality in design, but there 



Nov. I. 1929 JOURNAL OF THE ROYAL SOCIETY OF ARTS. 1169 


is a tendency to a harsh note in the colour scheme, which might, moreover, be 
liable to be less pleasing under artificial light. 

Sub-Skction it. Prizes offered by Messrs. Tomkinsons, Ltd., for a Design 
for an Axminsier Carpet showing indications of Chinese influence suitable for a 
Draiving Room. 

The Judges were unable to recommend that the full amount of the Prizes should 
be given, but the following awards were made : -- 

A First l^rize of ;^io to Frederick Enoch Raymond Everley, Kidderminster 
School of Art. (Nos. 2765 and 2766.) 

A Second Prize of to William Eric Phillips, Kidderminster School of Art. 
(Nos. 2781 and 2782). 

A Third Prize ol ^3 to David Edgar Morris, Kidderminster School of Art. 
(Nos. 2777 and 2778). 

The entry was poor and the (juality not good enough for a n ‘commendation 
for the full amount of the first prize. The competitors do not seem to have much 
idea ot C'him‘S(> carjiets either m colour or design, and the entries seimi more inspired 
by jirmts or embroidery or (‘ven by western f.ibrics of a Chine.se style. F. E. R. 
Ev(*iii‘y’s design Nos 2765/O w'ould be better if the ground were brighter, but the 
pattern is well adapted lor a ri'peat. W. E. Phillips's design Nos. 2781/2 is more 
like a chintz than a carpet in design. D. E. Morris's design Nos. 2777/8 would 
be better it the ground were d (diinese yt How. 

Sub Si'i'iioN 12. Prizes offered by Mc^sr^. Harold Pinlinson, Ltd., for two 
*ieii> of {each eonsisti}?g of three colour schemes) suitable for Oriental Carpets, 

The Judg(‘s \\(‘n‘ unabl(‘ to nrommend that the full amount of the ITizes should 
be given, but the tollowang awMrd was m.ido 

A Fuze of yjo los. to Miss iVLirgaret Ivllen Hays. Th(i Mythc, Bogrior. 
(Nos. 773 to 780). 

The entrie s m this Sub Section were disappoiutiug, both m number and quality. 
The competition called for treatment m Oriental styles. The results have shown 
failiin* in this respect, save in the case ol Miss M. E. Hays, who has shown some 
feeling and appreci.it ion for the f)riental style. Hit w'ork poss<‘sses originality 
and shows pere.eptioii. It would hav<‘ been Ixdter il she h<id treated the field ol 
the carpet with .some pattern work instead ol leaving it .so plain. 

Sub-Skc'i ION 13. Prize offered by the kde Mrs. Lc:(is Foreman Day for a Design 
for a pomd of Embroider 

The aw^irds are as follows : - 

The Prize ol fjo to Mrs. Agnes Hoad, 142, Kmgshall Road, Beckenham, Kent. 
(No. 343). 

A Roycil Sociedy ot Arts Prize ol £3 3s. to Miss MuiieJ Walker. Manchester 
School oi Art. (No. 3221). 

Highly Commended : ^ 

Miss Nancy Guest, Manchester School of \vi. (No. 3120), 

Miss Sheila Margaret Kno'i, Manchester School ol Art. (No. 3130). 

Commended : 

Miss Gladys Atkinson Brailsforcl, Battersea Polytechnic School of Art, 
(No. 2534). 

Miss Lena Elizabeth Cole Northampton School of Arts and Ciafts. (No. 2217). 

Miss Phyllis Joyce Walkey, Northampton School of Arts and Crafts. 
(No. 2219). 
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There was a good entry for this competition, but the standard was not as high 
as last year. Many of the designs were too weak or too conventional, and only 
a few show real originality. An adaptation of an old design cannot be called 
original, and aniline colours should not be confused with bright colours. Nursery 
subjects and art needlework were also in evidence, but had no distinctive qualities. 
The first prize subject is carefully designed, both for composition and workmanship. 
The second prize is an original subject and some of those commended are also 
modern and well conceived. It is this modern and original note in these entries 
which makes this competition a distinct success. 

( 

Sub-Section Kp Prizes offend by Messrs. A. Herbert Woollc'^ and Co., Ltd., 
for (a) a Design for a Lace Flounce and {b) for a set of Designs suitable for trimming 
Ladies* Underclothing to be made on Lever* s Lacc Machine. \ 

The awards are as follows : — 

(a) A Fir.^t Prize of to WiUiam Rowland, Nottingham School ot Art. 

(No. 3017). 

A Second Prize of ffi to William Giiildlord Martin, Nottingham School of Art. 

(No. 3009;. 

(b) A P'irst Prize of to C»eohrey Ross Dearden, Nottingham School of Art. 

(No, 2997), 

\ Second Prize ot ,iJ to Miss Winifred K. Bcxlon, Nottingham Scliool ol Art. 

(No. 3468). 

It IS to be regretted that there was not a greater number of designs, although 
several of those subndtted show considerable originality. The tlounce design which 
receives the first prize indicates a good practical laiowledge of thc^ technical 
processes, and that to which the second prize is awarded has originality. Among 
the designs for trimming underclothing that obtaining the first prize has distinct 
character ; the second prize is given to ri design graceful in triNitment, although 
it presents certain difficulties in execution. 


Section III. — Furnitukl. 

Sub-Section i. Prizes offered by the Royal Society oj Arts for Designs for a 
Scheme for the complete Decoration and Furnishing of a Middle-class Bedroom. 
The treatment to be essentially modern in character, particular attention being paid 
f) utility and convenience. 

The j udges were unable to recommend that the full amount of the prizes should 
be given, but the following .awards were made 

A First Prize of to Harold John William Hyde, 8. Vernon Terrace, Bath 
(No. 247 and No. 248). 

Two Second Prizes of £10 each to : 

Frederick Norman Cater, Westminster Technical Institute. (No. 1599 and 
No. 1600). 

Cyril Leslie Charles White, Nottingham School of Art. (No. 3039 and 
No. 3040). 

Highly Commended : 

George Beaumont, 5, Hungerford Road, Edgerton, Huddersfield. (Nos. 1993 
to 1996). 

Arthur Edward Harvey, A.R.C.A. (Lond.), 7, Flat, Southdown Avenue, South 
Road, Handsworth, Birmingham. (Nos. 63 to 68). 
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Commended : 

Maurice Godden, L.C.C. School of Building. (Nos. 634 to 630). 

Frank Leslie Keep, High Wycombe School of Art. (No. 2100 and No. 2101). 

Basil Procter, Crichton Hall, Dumfries. (No. 1922 and No, 1923). 

Donald Milne Williamson. Shefileld College of Arts and Crafts. (Nos. 2908 
to 2912), 

The Judges were glad to note a general and serious attempt to tackle the conditions 
of the competition. They admire the industry and enthusiasm which must 
have been expimded in tlu* {^reparation of the drawings, many of which were well 
executed and workmanlike. On the other hand, tlu* Judges regret that no one 
competitor readied a standard which justilied the full «iward I'oo much attention 
has been given to unnixi'.ssary detail or superliuous ornaiiieiii Design No. 247, 
for which the tirst {irize was awarded, is spacious in planning though lacking in 
wardrobe accommodation the Judges t(‘el that thtTC is still arupk" room for 
improvement in the right unck‘r.stauding oi di^sign m reflation to material and space. 

Sun-SK('TioN 2. Prizcb* ofjrrcd by the Royal Saieiv of foi I)e<;tgns f*n' an 

Office Desk Chair of the revolving type, to cost about n2 

The awards are as follows 

The Finst Pri/.(‘ of £10 to Cteoigi^ ITancis P>unga\ . i( n.iidt'iiwaye. 'H^tlendge, 
High Wycombe, Bucks. (No. 992). 

A of fz JOS to John BVederiik .Molr. High Wycomht School Art. 

(No 2108). 

The Judgt‘S considered that No <192 was an t‘\et'])tionally good design, worthy 
of tlu* full prize and rleseiwing of s{jecijd commendation. The drawing w^as also 
very cris}) and clear 

Sub-Skction 3, Prizes offered^ by the Condon Cabinet and U pholstcvy I yades 
Pederation for Designs for Dining Table, Dining Room Chair^; and Sidehoard in a 
restrained modern style 


The awards arc as follows : - 

A First i’nze of fjs Fdwm Lewis Clinch. High Wvcombe Se.hool ot \rt. 

(No, 2090 and No, 2091) 

Two Stxond JYizes of £5 each to : 

Albert Ronald Liddicoat, Shoreditch lechnical Insiitute (No 1195 
119O). 

George Stirling, c/o Fergusson, 4, Holmtaiddhead Hnvi* tTOvan, (ilasgow. 
(No. 1727 and No. 1728). 

Highly Commended : . 

Duncan McCallum Grassie, 14, Blytliswood Terrace. Sandy Road, Kentrew. 

(Nos. 1910 and 1911 and Nos. 1912 iind 19^3)- 
Miss Diana Helen Woolstoii, Student of Mr. J H. Rob<*rts. 30, Royal C rescent, 


W.ii. (No. 2509 and No. 2510). . . 

The designs as a whole show t*oo much msisttmce upon .Monolithic motives 
without due regard for the practical use of suleboards and tables 

The Judges do not consider that there is a sufficiently wide margin of nient 
between the first and the bracketed second prizes to justify the full award of 
£20 for the first prize, and have, therefore, reduced the amount to £15. m order 


to provide two second prizes of £5 each. 

In awarding the first prize to E. L. Clinch’s designs (Nos. 2090 and 2091) the 
Judges have had more regard for the finished design than pictonal draughtemanship. 
The sideboard shows good proportion and useful arrangement, the chairs hare 
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pleasing proporticns and shapes and the restrained character of all the desicin 

is to be encouraged. 

With regard to designs Nos. J195 Liddicoat, and Nos. 

and 172H by G. Stirling, which the Judges consider should be bracketed togetiier 
for second prizes, they have .speciaJJy considered the practical and useful character 
of the designs and have borne in mind that both sets of designs lend theinstJves 
to economic production. 

Sub-Skction ^ (a). Prize offered by Vencsia, Ltd., for a Design for a Plywood 
or Plymax (meial-faced plywood) Wireless Cabinet. 

The awards are as follows : — 

A Prize of to Philip Evans Palmer, 19, Handside Lane, Welw^yn Garden 
City. (No. 1743). \ 

Commended : \ 

George Fninas Bungay, 16, Hardenw^aye, Totteridge, High Wycombe, Ikicks. 
(No. 995). 

Sub-Section 4 (b). Prize offered by l^enesta. Ltd., for a Design for a Plywood 
Sideboard. 

The awTirds arc as follows : — 

A lYize of £10 to George Francis Bungay, r(), llardenwaye, Totteridge, High 
Wycombe, Bucks. (No. 99O). 

Highly Commc'nded : 

Eugene Welch, 40, Christ Church Gardens, Licliru'ld, Stalls. (No. 1772). 

Commended : 

Thomas Lees, 5, Riassell ('otlages, Broadwny, Worcs. (No. 260). 

Sub-Section 4 (c). Prize offered by Venesta,' Ltd., for a Design for a JHymax 
Sideboard or Desk. 

The aw’ards are as follows : — 

A l^rize of £10 to William Henry Russell, c/o W. Stanley, Leamington Road, 
Broadway, Worcs. (No. i<>95). 

Highly C.ommended ; 

Eugene Welch, 40, Christ Church Gardtms, Lichfield, Staffs. (No. 1773). 

Sub-Section 4 (d). Prize offered by Venesta, Ltd., fur a Design for Interior 
Panel decoration of a Shoe Shop. 

The awards are as follows : - 

A Prize of £13 to Hon Li Milne Williamson, Sheffield C'.olU‘g(* of Arts and 
Crafts. (Nos. 2913 to 291 h). 

Competitors in Sub-Scction 4 w^erc set a somewhat dilficult task as the use of 
modem plyw'ood in furniture has introduced new constructional problems w'hich 
have not yet been finally solved, but have a dirixt and important bearing on 
design. It wall be convenient to consider the four competitions in this Sub-S(‘ction 
together. The designs sent in are, on the whole, very creditaVjle, and it is clear 
that some of the competitors have carefully studied the distinctive characteristics 
and limitations of the material. Designs Nos. 1742, 1743 and 1744, by Philip 
Evans Palmer, are happily conceived and satisfying in cippearancc. His sections, 
however, are open to criticism, the hinging of the doors in particular being un- 
practical. George F. Bung ly’s designs (Nos. 995 and 996) are logical and work- 
manlike. His construction has been well thought out, although the elaborate 
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perforated panel would be expensive to cut in Idyniax. The decoration on his 
wireless cabinet is not altogether happy, but introduces a pleasing colour interest. 
Some cittractive drawings arc subrnitted by luig(‘Tic Welch (Nos. 1772, 177^ nnd 
1774). His designs arc effective and appropriate', but thc^ Judges were unable 
to award him a priz(‘ as the Sections re\'eaJ(’d an unsound method of construction. 
The use of plywood merely a.s a lacing to solid wood is not economical or satisfactory. 
Design No. 1695, by W. H Kussell, provult's (lie most original and interesting 
treatment, the Plymax being used in conjunction with a stt'el framework. Ihe 
introduction of metal into furniture construction has much to be .said in its favour, 
and in tin; opinion of the Judge's should be considf-ri'd (andullv and without 
prejudice. Mr J^ussell’s design i.s. unfortunately, marred bv a wrv t'ommon])lace 
tn'atment of tin' haiiflles ( )t tlu' dt'signs sent m for the d(‘C(>rati(jn of a shoe shop, 
No J9M. iH' Donald .Milne W'llhainsoii, is flu* oiu* u hu h shou.s most imagiiiaf ion. 

SuH-Siu tioj\ 'V PrL’jas offcK'd hv J and 1' .S(ott for a / of iioo Ih 

for an Oak (-oinbinalii)n Mantid for a Dinui*^ Pooin and a Mahogany ( oiuhination 
Manti'l for a iJraiOing Room Ihc wholtsah res/ .>j rad' Manfyl ivd to exuid / 10 

Tht* awaids are as follows 

\ Pii/e ol £j o to .\ ubrcN' PfTCiN rd h H‘dei ick SimiU'^. lO, l’\«'l\m l\oad, .\e\\l>rulg(* 
Hill, !>a1h (Nos. 71 ) to 71 5). 

A Pn/(‘ ol /,5 to h'rediTiek ( harh's Richtci, Dromou*. Hiomoic Ki>.id, Putnev', 
S.W,15. (No 

J !k‘ cost limit 7,10 iTulude<l ill the conditions oi tins u>m{)ctition h.is iifiturall) 
seviTely limited tlie coinpetitois, and llu* small number ol designs submitted may 
b(‘ partly due to this lactoi. Hk* pri/e-winniug (U'signs iii the ojiinion ol the 
Judg(‘s show a commeud.ible lestramt in the um* ol ornanu'ih, aiul fl(“p«*nd upon 
good proportion and siinph* tieatnumt 

Sun- Sivc 1 ION () /V/-.C offered hy the >tat Manofin titrnifi tonffanv f>> a of 

sM' Dcsigni, for Da oration of Side I^incls of Baf>v ( a))ia,ij^(s 

The awards are .is lollow s 

A h’irst I’rize of iy los to ('liarl«*s Ilenrx Haruett. Ji.p hiM'nu'ss .\\enue, 
Westclifi, Sout lu*nd-(»ii-Si‘a, Ivssex. (No 112.^) 

\ Second l^rize oi (,2 10s. to Miss Gcrtriuh* I’velvn ('00k, International ('orres- 
poiidence Schools, Idd. (No. lo^yd). 

The Judges suggest tliat this coinpetitoi should gne inon- attention to the 
practical asjiects ot this kind of m.inulaelnrf' 

Sub-Sf.c'IION 7. Pn:r offered hv Me^sts. IVdlfani and H H fanie.s, Ltd , for 
Designs for Hat and Coat Hooks. 

Owing to the very limited number and pooi (jnahty oi tlu' designs sulimitted 
in this Sub-Section, th(‘ Judges were unable to make an\' award 

Skction IV.— -Book Pkolu ernox 

Sub-Section 1. A Title-page set from type luifh or loithoui printers ornaments, 
(The book prescribcKi in each Sub-Section was " Tlu* Heart ol Midlothian (Demy 
Octavo). I 

The awards are as follows 

A Prize of 5s. to David Phalmers Shand, l.ondon Sehoul ol Ihanting and 
Kindred Trades. (No. 1558). 

A Prize of 3s. to Bata Krishna Ray. London School )f Printing and Kindred 
Trades. (No. 1716). 
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A Prize of £0. 2s. to Ambrose Percival Pritchard, 111, Long Thornton Road, 
Norbury, S.W.16. (No. 1205). 

Highly Commended : 

Ambrose Percival Pritchard, iii. Long Thornton Road, Norbury, S.W.t 6. 
(No. 1207). 

Bata Krishna Ray, London School of Printing and Kindred Trades. (No. 1 717). 
Peter Roberts, Hazell's Technical Institute. (No. 2115). 

David Chalmers Shand, London School of Printing and Kindred Trades. 
(No. 1556). 

Commended : / 

David Chalmers Shand, London School of Printing and I^indrcd Trades. 
(No. 1557). ^ 

It is to be regretted that the designs submitted in this Sub>Secti6n do not e([ual 
the standard or number of last year. • 

Competitors seem to have been striving after novelty instead \of considering 
the essentials of a title-page. Consideration should always be given to the choice 
and arrangement of type to obtain a dignified effect. Competitors should not 
submit the same designs in duplicate printed on different paper. 

SuB-SiiCTioN 2. Three pages of text, set from type 
The awards are as follows : ■ • 

A Prize of 3s. to David Chalmers Shand, London School of Printing and 
Kindred Trades. (No. J5O1). 

A Prize of £2 2h. to Bata Krishna Ray, London School of Printing and Kindred 
Trades. (No. 1719). 

Highly Commended : 

Horatio Lister, 201, 'J'oller Lane, Bradford. , (No 2517). 

William Reynolds, Heritage Arts and Crafts School. (No. 131 and No. 132). 
David Chalmers Shand, London School of Printing and Kindred trades 
(No. 1560). 

The designs do not reach the standard or number of thost‘ submitted last year. 
The attention of competitors is drawn to the need for their dt‘signs (tliree pages) 
to be mounted on one board. I'he same dtisign should not be submitt(*d in 
duplicate printed on different paper. 

The Judges. report that there is no outstanding feature in the work submitted. 
Competitors seem to have been content to copy accepted styles of work, 

Sub-Section 3. Line drawings in black and white, suitable for reproduction by 
line block or wood engraving of (a) a headpiece and (b) a tailpiece. 

The awards are as follows - 

A Prize of 3s. each to the following : — 

Miss Violet Blair Irving, Liverpool City School of Art. (No. 3534). 

John Yunge-Bateman, 26, Christchurch Road, Folkestone. (No. 1802). 
Highly Commended : 

Miss Nora Caroline C, Ivory, Liverpool City School of Art. (No. 3536). 

Sub-Section 4. A Design for an illustration in black and white suitable for re- 
production by line block or wood engraving. 

The awards are as follows : — 

A Prize of £^ 3s. each to the following 

Miss Gladys Muriel Archer, Liverpool City School of Art. (No. 3484). 

Miss Ethel Nicholson, Hornsey School of Art. (No. 2293), 
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A Prize of £2 zs. to each of tfie following 

Miss Berenice Butler, 34, Sutherland Place, Bayswciter, W.2. (No. 287). 
Eric Charles Vining. Leeds College of Art. (No. 2176). 

Highly Commended : 

George Maurice Alcock. J nternational Correspondence Scliools, l.td. (No. 638 
and No. 650). 

Miss Eileen Maria Alderson, Shelhcld College of Arts and Crafts. (No. 2871). 
Commended : 

Miss Berenice Butler. 34, Sutherland Place, Bayswater, W.2. (No. 28()). 
Miss Naomi Lang, Chelsea Polytechnic School of Art. (No, 253). 

The general standard of the designs submitted m Sub-Sections 3 and 4 showed 
marked advance on that of last year. Not only was the design better, but in 
nearly every case the artist has expressed the true atmosphere of the subject 
with considerable success. For all-round merit th(‘ Judgiis arc of opinion that 
Miss Ethel Nicholson’s Design No 2293 is worthy of special commendation for 
its striking technique and treatment. A strong note of originality is also .shown 
111 Miss G. M. Arclior’s Design No 3.^84 

SuB-SiiCTioN 3 .1 iuse foy a Jiinding ni (ithci (.loth or leather. 

The Judges were* unable to award any prize m this Sub-Section as they could 
find no merit or originality or feeding for design. 

Sub-Section 0 Designs for Lnd papers 
The awards are as follows 

A Prize of 3s to Miss Bertha Julia Olyett, Th*es.s Art School. (No. 1676 
and No. 1O77). • 

Highly Commended . • 

Miss Audrey Isobell McLaughlin, Royal College ot Art. (No. 1538). 
Commended ; 

Miss Nancy Allen Dixon, Liverpool City School ot Art. (No. 3507). 

Several cpiite good designs and ideas were submitted as applied to the special 
book prescribed, but those intended for general use were too similar to existing 
specimens to deserve recognition. 

Sub-Section 7. Designs for a Jacket. 

The awards are as follows : — 

A Prize of £^ 3s. t'ach to the following . - - 

Miss Joyce Hughlings Davies, Liverpool City School of Art. (No. 3502). 
Willi^im Alfr(‘d Wright, L.C.C Putney School of Art. (No. 1749). 

Highly Commended : 

Percy Drake Brookshaw', I^^ith Technical College. (No. 2235). 

Miss Faith Geraldine L. Gaskell, Battersea l^olydcchiiic School of Art. 
(No. 1634). 

Commended : 

Miss Elsie M. Frostick, Battersea Polytechnic School of Art. (No. 2552 and 
No. 2553), 

Some excellent work was submitted showing considerable originality and a 
good conception of the subject. Several competitors weakened the look of their 
lettering by putting a break in the word Midlothian.” 
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Sechon V. -Pottery and Glass. 

Sub-Section i. (Pottery). An original decorated design executed in Pottery. 
Specimens to be fired, but the method of decoration, which was left to the competitor, 
could be either over or under glaze. 

The awards are as follows ; 

A Prize of £1 IS. each to the following : - 

Joseph Bailey, Burslem School of Art. (No. 2O05). 

Miss Preda May l'leardmort‘, Burslem School of Art (No. 2615 and No, 
2616). j 



Decorated designs in J'ottery by C, K. Blackburn (Burslem Sdu.nl ,.t .\rt), K. Owen lal b 
Stoke-on-Trent School of Art, and Miss F. Beardinore (llurslem School of Art) 


Clarence Edward Blackburn, Burslem School of Art. (No. 2618). 

Miss Ethel Norah Dawes. 3, The Headlands. Kettering. (No. 3324). 

Miss Ursula Hamilton Kearne, Manchester School ol Art (No. 3128). 
Arthur Isaac Mattison, Stoke School of Art. (No 3233). 

Eric Owen, Stoke School of Art. (No. 3255). 

Miss Irene Pemberton. Burslem School of Art. (No. 2600 and No. 2691) 
Miss Kathleen Penney, Manchester School of Art. (No. 3178). 

Miss Beatrice Mary Potts, Burslem School of Art. (No. 2693). 

Highly Commended : — 

Joseph Bailey, Burslerr. School of Art. (No, 2604). 

Miss Freda May Beardinore, Burslem School of Art. (No. 2617). 

Clarence Edward Blackburn, Burslem School of Art. (No. 2619). 


Reproduced from The Pottery Gazette, September 2nd, 1929* 
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Miss Ellen Bridgwood, Bursloni School of Art. (No, 2624). 

Leonard Samuel Brookes, liurslem School of Art. (No. 2630). 

Albert Coxon, Burslem School of Art. (No. 2637). 

Cyril Stephen I.ancaster. Burslem School of Art. (No. 2651). 

Miss Muriel Linton, 37, St. Margarets Road, Oxford. (No. 332(3). 

Miss Emily May Mounttord, Burslem School of Art. (No. 2685). 

Miss Irene Pemberton, Burslem School of Art. (No. 2692). 

Carl Rowley, Burslem School of Art. (No. 2697). 

Commended ; 

Miss Irene Dons Barradell, I^.C.G. Putney School of Art. (No. 3296). 

(darcnce Edward Blackburn, Ihinslem School of Art. (No. 2O20). 

Roy Stanley Durbar, Bur.slem School of Art. (No. 335O). 

Miss Eliza Cioucher, Burslem wSchool of Art. (No. 2642). 

Cyril Stephen Lancaster, Burslem School of Art. (No. 2652). 

Eric Owen, Stoke School of Art. (No. 3258 and No. 3259). 

Miss Irene Pemberton, Burslem School of Art. (No. 2t)88). 

Mess Beatrice Mary Potts. Jhir.slem School f)f Art. (No. 2()94). 

Carl Rowley, Burslem School oi Art. (No. 2(>()9). 

John Shirley, Burslem School of Art. (No. 2708 and 2709). 

This year the Committee di'parted from tluir lormtT custom of jirt'scnbing 
designs only by asking for finish(*d exam])Ies in Sub- Sections (1) and (2). The 
response has been extremely encouraging and more than jiistilies the n(‘w (h'parture. 
Most of the works submitted wertj good plastic forms, simple and suit(d)k‘ for 
their purpo.se. W'hilst recognising the dilticulty experienced by wSome schools 
in producing the fmisht‘(l mateiial, tlie judgt's tlimk it should be possible for 
these to co-operate with others mtm* suitably jirovnU'd with technical equipment. 

Several pieces that were otherwise succAslul weie “ chancy " in lh(‘n character, 
and tliese ha\x‘ not iiud with the same appro\'.d as the otluTS. 'I'he ensemble 
has b(‘eTi taken into account, and simple ceramic piocesses have appealed to the 
Judges more than elaboration. 

A numlier of competitors obtained shapes from local iiiaiiufactunTs, and these 
works were not so satisfactoiy as those entirely inspired by the students Examples 
of this w(ire various covcTed (IksIk'S and plat(‘S of such tonn as to suggest the 
inevitable typ(‘ of decoration. 

'I'he Judges felt that the uniformity of merit in tlie fust ten competitors was so 
great that it was impiossibJe to (hscriminate amougst tliem, and they decided to 
divide tlie prize ol ( ro los. equally amongst them, 'riu'y w(Te particularly pleased 
with two specimens Irom Manchester. 

Sub-Section 2. (Pottery), An example of Modelling in Fired Pottery, The 
piece to be either ornamental or useful in character, and to take the form of figures, 
animals, baskets of flowers, etc., or of any arlule of domestic use. 

The awards are as follows : — 

A Prize of 5s, and an Owen Jones Medal to Arthur Isaac Mattison, Stoke 
School of Art. (No. 3254). 

A Prize oi £i is. each to the following : — 

Miss Nora Youle Crossland, Sheffield C'-ollege of .Arts & Crafts, on account 
of the thoroughness in the modelling. (No. 3624). 

Miss Kathleen Goodwin, 5, Kingslield Oval, Basford, Stoke-on-Trent. (No. 
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3276, No. 3277 and No. 3278). 

Arthur Frederick Payne, 15H, Sutton Estate, Chelsea, S.W.3, (No. 3365, No. 
3366 and No. 3367). 

William Ruscoe, Stoke School of Art. (No. 3265). 

John Empson Tindall, L.C.C. Central School of Arts & Crafts. (No, 3280). 

Very Highly Commended : 

John Empson Tindall, L.C.C. Central School of Arts. (No, 3279). The Judges 
appreciate the ability and ambition shown by this competitor. 

Highly Commended : 

Eric Owen, Stoke School of Art. (No. 3261). ( 

Miss Jane Dobson Anderson Parkes, 108, West George Street, Glasgow. (No 
3292). ^ 



* Models in Fired Pottery by Miss K. Goodwin (Stoke-on-Trent School of Art). 

The prize-winning work was considered by the Judges to be outstanding m 
the qualities expected— modelling, decorative treatment and finish. Many of 
the smaller pieces showed a good plastic spirit. 

A large and ambitious piece (No. 2,966,) whilst being fully appreciated, was 
considered to be somewhat outside the scope of this Sub-Section. 


Sub-Section 3. (Pottery). Design for a Plaque for wall decoration not exceeding 
1 5tw. in any dimension, 

* Reproduced from The Pottery Gaeette, September 2nd, 1929. 
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The awards are as follows : — 

A Prize of £1 is. each to the following : — 

Arthur Ewart Harnett, Burslem School ot Art (No. 2613), 

Eric Owen, Stoke School of Art. (No. 3271). 

Miss Doris Parton. Hanley School of Art. (No 2726). 

Highly Commended 

Arthur Isaac Mattisun, Stoke School of Art (No 3268). 

William Ruscoc, Stoke School of Art. (No 3272, No. 3273 and No. 3274). 
Miss Beatrice Anne Waldram. 3a. Downshirc Hill, Hampsh'ad. N.W,3. (No. 
3289). 

Ilicrc was a general alx^eiici* ot sound design m this Sub-Section. The Judges 
were unable to select any outstanding w'ork as most of the designs appeared to 
miss the spirit which it was desired to encourage. Many competitors failed by 
using unsuitable motues ,ind hackneyed ideas. Tlu‘ works .selected for approval 
were chosen bi'cause tliey showed either an ap])reciatiou of the modernistic 
tendencies or of a goo(.l traditional .styk*. Tw'^elvi^ inodeN in JVittery submitted 
for this Sub-Section had to be rejected as the specilication distinctly mentioned 
“ 1 h'signs only " 

Sub-Section .p (to \ssj Designs for a Cocktail t/Zt/.ss and Shaker. 

The Judges w'-ere unable to reioinmi'nd any priztLs in tins Sub section, tint the 
following aw'ard was made ' 

Commendeid ; 

Leonard Green, VV(H'<Uley School of Art. (No 2353 and No 2355). 

‘the exliibits in general in this Sub.-Seclion are exceedingly disappointing, being 
iinKjue ill their lark ot originality both 111 form and decoration. Not one single 
piece* show^s any luiterprise at all in eitluT ontlm(‘ or decorati\e treatment, one 
thing being evident that all the competitors dash ott drawings (piickly 

and without any thought ot the object for wtiich tins i oin[H‘titioii is intended, 
namely, to produce some pleasing jn'odiiction in kei'pmg I'oth 111 styh‘. decoration 
and proportion wdth the best artistic productions oi the pre-sent day. Any one 
of these designs might ha\t' come out ot any mid- Victorian catalogue, had they 
made cocktails in that c*ra. or out of any ot the many brcK hiirc's that come across 
from the Continent. Non 2353 and 2333 are the two better dc‘signs of the four 
designs submitted by Lecniard (been, and thc*se only <ire to lx* commended. It is 
suggested to this comjxbitor that 011 another cxxasion four times the tliought should 
be put into one dc’sign, and one dc'sign only submitted instead of four. The 
submission of many designs by one' competitor rather suggc'sts that the* competitoi 
himself either cannot make' up his mind as to wdiat is right 01 wrong or that he has 
very little confidence in the designs he jirodiices. Design No 2300, liy R. Wilkinson 
IS the only one which shows any departure from custom Any of the others 
might conceivably be ordinary spun model ( ocktail Shakers as far as their form 
IS concerned. This competitor has ck-cided to altix <i handle, malong a stoppered 
jug serve the purpose ol a Cocktail Shaker. His rc'ason for doing so must be either 
for use, or (6) as a piece of ornament. As a piece ol ornament it fails badly, 
and in use it is not only unnecessary, but inconvenient In the first place, the 
handle must not be held w^hen shaking, and. therefore, the handle' makes it difficult 
to hold the bottle and stopper when performing this operation : morcjover. ice is 
a necessary ingredient c^f the* cocktail, and when shaken irside a glass vessel, givt's 
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sufficient strain on the material without adding a glass handle to it. This is a very 
risky part of the vessel at the best of times, and it may bo doubted whether the 
handle would remain intact for any period of time. Nos. 2364 (C. L. Price) and 
Nos. 2353 and 2356 (L. Green), are to be criticised on account of the size and 
capacity of their glasses ; No. 2364 is hopelessly small, being hardly any larger 
in capacity than that of a liqueur glass. This rather suggests that those 
competitors have not troubled to ascertain what constitutes a C'ocktail, as the 
holding capacity of any glass is one of its first essentials. 

In general, all the designs give one the impression that all the competitors are 
so steeped in mitre cuts and hollows with all the stereotyped variations of the past 
50 years or so that they have not applied themselves to think out any Imodern 
applications of this very old art, or e\'en troubled to study some of the very ciianning 
applications so admirably concentd and beautifully <-‘xecuted in the i8th and 
Tqth centuries. ' 

1 

Sub-Section 5. (Gt.ass). Pviic offered by Alessrs. John Walsh Wahh, Ltd\fov a 
design for a modern form of indtreci Table or Pedestal Illumination suitable for clectru 
light. 

The awards aie as follows : — 

The Prize of ;^io tos. to John Einpson Tindall. L C ('. Central School (^f 
Arts & Crafts. (No. 3287). 

Highly Commended : 

John Empson Tindall, L.C.C. Ontral School of Arts & Crafts. (No. 328 p 
No. 3285, No. 3286 and No, 3288). 

In this Sub-Section no designs, with tlu; exception of those produced by J. K. 
Tindall, conform to the conditions. The remitinder, with the exci'ption of the 
Indian exhibits, are just Victorian cfit-glass lamjis The submission of thesi* 
designs supports the criticism given on the previous Sub-Section, in that the general 
impression given by these (h.'sigiis is that the competitors liave not given sutficient 
thought to their production ; otherwise, directly illuminat(‘d cut-glass lamps would 
not be submitted as designs of modern form for indirect table or ped(‘Stal illumina- 
tion. The Indian exhibits an* interesting, and it is felt that they dcserxe very 
definite encouragement. The particular designs in (juestion fail, but not in the 
same way as those previously mentioned, as the Indian candidate does not apprt'ciate 
the working limitations or constructional values of the material for wliich he is 
designing. Unfortunately, tliis is a fault over which they have xc'ry little control, 
and it is suggested that on another occasion, failing their ability to visit an actual 
glass works, they should obtain as many textbooks as are axailable in the public 
libraries on the question and, after studying them carefully, th(ui decide as to 
whether they intend to treat the subject as Blown Hollow-Ware produced by hand, 
or as a pressed or moulded article. Having made this decision, further thought 
should be given to the factory production of the particular article for which they 
are designing, and they could then tackle the subject with some knowledge 
(superficial though it may be) how the article is to be produced. It must be 
remembered that glass is not cast and cannot be run from crucibles in the same • 
way as any of the common or finer metals. Glass, in its working condition, is a 
treacly substance which can be either gathered on the end of a hollow tube (in 
which case it is generally formed into a blown hollow article), or, secondly, it can 
be taken from the furnace on a solid rod or in a ladle (or by any of the automatic 
methods described in the available textbooks on glass technology), and then 
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placed into moulds or dies and pressed into shape, the main thing in both cases to 
remember is that the glass article in question has a very short working range and 
becomes brittle, losing its viscosity at temperatures as high as 500 to 600 degrees 
centigrade, and that an annealing process follows immediately on the production 
process. In the case of pressed glass, moulds must be kept well below the setting 
temperature of glass ; otherwise the glass article will stick to them, and the glass 
article must leave the mould before it becomes too cold to be brittle ; otherwise 
it would become chilled and would crack before it reaches the annealing process. 
It is therefore impossible to do any false coring or very much undercutting in the 
•design ; otherwise it would be impossible to get a hot article (juickly out of the 
mould. These later remarks apply to some exh nt to J. E. Tindall's exhibits. 
No. 3287 is the best from the point of view of construction in design and practical 
utility, and presents tht‘ least difficulty to the manufacturer in making. The 
idea has distinct and defiiiile merit, and although the gemjral outline of the figures 
below the mam column does not confoim with the mam block as it should do in 
theory, very little alteration m this respect would make this a very phrasing piece. 
Nos. 3284/5 conform mort* closely to the specification laid down in the schedule, 
m that they are more truly indirect lighting, but th(* combination of hollow pedestal 
with solid figures in one piece of glass is impracticable in manufacture, this 
applies also, though not .sc) forcibly, to the arms and lanterns in design No. 3284. 
In No. 3288 the Stand and its detail do not follow out thc^ principle laid down in 
its main outline. I'he method adopt<‘d, also, to support the figure in the centre 
IS also very impractic<d)le from the point of view of utility. No. 3286 is pleasant 
and of good composition, but lacking in originality in comparison with Nos. 3284/5, 
rind m constructional strength with the winning design. Nevertheless, it is quite 
a pleasant subject well treated and with restraint, giving the impression that the 
artist is working well within his limits. The Judgts would suggest that the base of 
this ])iece should be redesigned, having regapl to the fact that the base has to stand 
firmly and should gn e the impression of solidity ; it is very doubtful whether 
this would be the case when the necessary lighting fittings had been inserted in 
this design. J. li. Tindall's designs are the only ou(‘S in this Section which merit 
an award, but had he confined himself to oik‘ or two designs at the outside, a.nd 
supplemented them with the working drawings of how the moulds in question 
were to be made, his designs would have carried far greater weight, and many 
of their small defects would ha\'e presi'iitt^d thcimselves to the designer Ixdore the 
<lrawings were submitted. 


ST‘:c noN VI. — Advertising; 

Posters. 

Sub-Section j . Pri:c offered by tJw Blackpool Corporatum Advertising Committee 
for a-^ Design for a Poster to ad>vertisc Blackpool as a Seaside Resort. 

The Judges were unable to recommend that the full prize of £2^ should be 

given, but the following awards wen* made : 

A First Prize of to Sidney X'lnccnt Dimoud. Camberwell School of Arts 

and Crafts. (No. 2012). 

A Second Prize of /m to Arthur Leslie Butler, 25. Sutherland Place, Bayswater, 
W.2. (No. 373 )- 
Commended : 

John Dixon, Bradford College of Art. (No. 2513). 

John Pinkney Gowland, 137, Boundary Road, Woking, Surrey. (No. 2934) 
Thomas Hancock, 507, North Road, Darlington. (No. 70). 
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Miss Mary Jocelyn Hughes, St. Martin’s School of Art. (No. 1655). 

None of the designs seemed to be sufficiently outstanding to warrant the award 
of the whole prize oi £2^, but the two prize- winning designs have real merit. The 
design of S. V. Dimond (No. 2012) shows originality, while the design of A. L. 
Butler (No. 373) is well executed. The design of C^ecil Cooke (No. 671), while 
not quite effective as a poster, would make a good newspaper cartoon. 

Sub-Section 2. Prize offered by the British Poster Advertising Association 
for a Design for a Poster to advertise the advantages of Poster Publicity. 

The awards are as follows : — 1 

The Prize of ^^50 was awarded to William Hobson, 2g, harm hlill Square, 
Meanwood, Leeds. (No. 80). \ 

Highly Commended : \ 

Sydney Durant Banks, Northampton School of Arts and ( rafts. (N'p. 239). 
Arthur Leslie Butler, 25, Sutherland Place, Bayswater. W,2. (No. 3^4). 
Wilfred Walker, 17, Walker Street, York. (No. 591) 

William Bisset Wyllic, 131, Blenheim I'lace, Aberdeen (No 382). 

Commended : 

Leonard Grosvenor Stanley, The Lkingalow, Gorway Koad. Walsall (No 2499). 

The designs submitted in this Sub Section numbered 89, and in the opinion ol 
the Judges the general standard was quite good, 'the ]>rizc-w inning design " told 
the story ” with force and simplicity. A. L. Butler's design (No. 374) is a striking 
and effective sketch, but one that would probably lose a great deal when ealargenl 
to 16-sheet size. W. Walker’s design (No. 591) is strong in conc('ption and well 
carried out, but would have been improved by better lettering. S. 1 ). Bank’s 
design (No. 239) shows an effective modern treatment, but would be morc^ suitable 
as a showcard. Many of the designs submitted “ missed the point ” and would 
have served equally well as advertiser Anils for cocoa or custard powder ; others, 
whilst good as showcards, were quite unsuitable for use as posters. Mtiny d<‘Signs 
were spoilt by (a) indifferent lettering and (//) too much lettering. Ck>mpetitors 
should remember that a poster must tell its story at a glam e and that tlui phrase 
or slogan should be as brief as possible. 

Sub-Section 3. Prize offered by the British ComnirH lal Gas Association for a 
Design for a Poster advertising Gas. 

The Judges, while recognising that the problem of representing gas as a source 
of light, heat and power is a difficult one, did not feel that any of the designs 
submitted was worthy of the award of the full prize of 50 guineas. They recom- 
mended, however, that the following awards be made : — 

A Prize of £10 los. each to the following : — 

Miss Rosamond Curtis, Slade School of Art. (No. 216), 

Robert Woodnorth, 21, Duke Street, Whitehaven. (No. 1283). 

Commended : 

Stanley Henry Burman, Willesden Polytechnic Art School. (No. 998). 

David Macdonald Cameron, British and Dominions School of Drawing, Ltd. 
(No. i6). 

Frederick James Joseph Dean, East Ham Technical College. (No. 1620). 
Harold Hemingway, Rochdale School of Art. (No. 2829). 

Walter Pritchard, Dundee School of Art. (No, 1980). 

Hector Alexander Stewart, Homestead, Bearsden, Glasgow. (No. 1562). 
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Sub-Section 4. Prize offered by Messrs. Henley's Tyre and Rubber Co., Ltd., for a 
Design for a Poster advertising the Company s Golj Balls. 

The Judges were unable to recommend that the full prize of /50 should be given, 
but the following awards w()re made : — 

A Prize of ^lo xos. to Alfred Edward Sergent, Leyton School of Art. (No 951). 

A Prize of ^5 5s. to John Josepli Nesbit. ^7. Lonrlon Hoad, Leicester (No 
ii 97 )« 

Highly Commended ; 

Ernest Morley IMatchford. Bournemouth School of Art (No 2731). 

Commended : 

Charles Dean, laverpool (.ity School of Art. (No. 3504). 

John r inkney CTOwlaiid, 137* Boundary Eoa^l, Woking, Surrey. (No 29^0). 

hJeon Hirsch, Kegent Street Polytechnic School of Art (No. ^(>19), 

While they recognise that the subp'ct is a diHicult on(‘, to handle, the Judges 
regret th.il tlu* designs in general shoA\ little iiiitiativi' or rec'ogmtioii of the essentials 
required in advertising -sinqihcity and directness. Stmients should be taicouragcd 
to study the ni<]uir(Mnents of the firms for whom they aie designing. In this 
competition feAv compiditors h<ivt‘ ajipjociated the “ si lling points " of a golf baU. 

Designs Nos 931 and 1107 howexiu, mentonous aiul have been awardi'd 
prizes. 

Sub-Sfxtion 5. Pyi.c ojjen'd by Messrs. Hugon and Co, 1 Ad , for a Design 
for a Poster advertising “ Atora " Shredded Beef Shut. 

The Judges were unable to recommend that the lull Prize ol y,3o should be 
given, but the following awards were made * 

A First Prize of £1^ to Thomas John Fry, 3p lighani Road. Plaislow, K.13. 
(No, 1389). 

A Second Prize of £10 lo Haiold Tliorpton. Ihindey School of Arts and Crafts. 
(No. 950). 

The gi'iieral standard of tin* designs was poor. .Many of them were conceived 
xn terms of booldet cov'^its rather tiian posteis H d'horntou’s design (No. 959) 
showed a high standard of h'ttering and good balance Several designs omitted 
the fact that Atora is betf suet, which is the most import.int selling ])oint in the 
whole campaign. 

Sub-Section 6 . Prize ojjered by Motorways, Lid . fot a Design for a Poster 
describing their Motor Pullman Tours. 

The Judges were unable to recommend that thi' Prize of 25 guineas should 
be given, but the following awards were made ; — 

Commended : 

Philip Hep worth, Leeds College of Art. (No. 2it>4) 

Oswald Stanhope, Black and White Studios, Bedford Stieet, W.C.2. (No 047) 

Cyril Francis Webber, Goldsmiths’ College School of Art. (No. 962). 

The general standard of this Sub-Section was low^ and sliowed a great lack of 
originality of thought. 

No design was thought worth the expense of reproduction. One was a 
flagrant example of plagiarism from the Chrysler advertising. 

The general design, lay-out, and lettering were poor ; nor had economy of 
reproduction been studied, with one exception, and in this cas*. the student forgot 
entirely that he was advertising a Motor Coach Service. 

Three designs were commended because there was some pretension to technical 
skill and also on account of their " sunny atmosphere. ” 
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Sub-Section 7. Prizes, offered by the Orient Line for a Design for a Poster 
advertising the Orient Line Mail Steamers to Australia, 

The awards are as follows : — 

I'he First Prize of to Percival Albert Tronipf, 501, Little Collins Street » 
Melbourne, C.i., Victoria, Australia. {No. 2000). 

The Second Prize of £10 to Basil White Ridley. 'I'alboys, Hroadhani Green, 
Oxted, Surrey. (No. 1862) 

Highly Commended : 

Miss Winifred Amy Pringle Forgan, I>.C.C. C't utral School of Arts and Crafts. 
(No. 340). j 

Arthur Ldward Morrison, Liverpool City School of Art. (No. 3544)]^ 

Alfred Gordon Randall. 12, Manor Way, Uxbridge, Middlesex. (Nb 1265). 

Clifiord Kumney, 41, Burghley Road, St. Andrew’s Park, Bristol. (N[o. 704). 

George F'. Yarnell, 450, Upper Richmond Road, Richmond, Surrey (No. 13^3)* 

Commended : 

Frederick Brian Hayes, Bath School of Art. (No. 1419). 

Arthur Edward Morrison, Liverpool City School of Art. (No. 3545). 

The entries are very encouraging, both in number and tjuality. 1 'hcy depend 
more upon their subject mattei and their design than upon slogans. Strangely 
few are based upon catchwords, although one or two bills, such as No. 704 (C. 
Rumney) and No. 3315 (E. Fancott) are commendable in this way. Several 
attractive designs demand an expensixe number of printings to attain their proper 
colour effect and this should perhaps hci\’e been mort* clearly borne in mind by the 
designers. 

Perhaps the commonest failing of all has been llie inability to eliminate; detail. 
As a result lettering is often swamped by superllnous ab.stractions and promising 
colours drowned by others. • 

Several bills of the pure design type tire success! ul and others depending upon 
simple lettering and colour are also pleasing, e,g.. No. 3343 (A. IC. Morrison). 

An interesting sitleliglit on the competition was the apparent difficulty of adapting 
the kangaroo to decorative purpose, or, indeed, of drawing it at all. 

Several bills were rejected as they contained no Uttering, and the Judges did 
not considcT they could fairh' compete with bills designi'd as a complete poster, 
with appropriate lettering. 

In awarding the l^'irst lYizt', the Judges felt that a vivid impression without 
too lavish a colour scheme, but telling its story in a \ cry direct way, holds its own 
among more extravagant competitors. The second place was allotted to a 
symmetrical design using the ship as a focus of interest without any attempt at 
photographic representation Both of these in entirely different ways, the Judges 
considered extremely effective*. Their eventual choice was only made after 
prolonged consideration. 

Sub-Section 8. Prize offered by the Prudential Assurance Company, Ltd., for 
a Design for a Poster advertising Insurance in general, and that Company in particular. 

The Judges were unable to recommend that the full prize of 25 guineas should 
be given, but the following awards were made : 

A Prize of £3 5s. to John James Heath, Keighley School of Art and Crafts. 
(No. 2147). 

( 'ommended : 

William l^lamire, 35, Eskdaill Street, Kettering. (No. 199). 

Arthur Jack Cooper, 64, Grove Avenue, Twickenham. (No. 1582). 
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Sub- Section <j. Prizes offered by Messrs. Simpson and Godlee, Ltd., for a 
Design for a Poster advertising “ Essangee Un fad able Prints P 

The awards are as follows : 

llie hirst Prize of Thirty Chiiiieas and an Owen Jones Medal to Miss Christina 
Forsyth, Edinburgli College of Art. (No. m>z). 

J he Second Prize ol Iweiity (.Tiiirieas to Miss Adcdine Mary Constance Hone, 
Feeds College of Art. (No 2166). 

Highly Coin mended : 

Miss Margaret Marion Hansford Cawood, Arden, ('ornwall Road, Harrogate. 
(No. 

Miss Phyllis Cordon Dniilop. Leeds ('ollege of Art. (No. 2157). 
llarohl HiMiiingway, Koelulalt* School of Art. (No 2S24). 

Commended : 

.Miss haith Gei'i'ildine Leyi'e.ster (biskell, PattiTsea Polytechnic School of Art. 
(No. 1628). 

Miss Joan Horton, 20, South Hill Park Ckirdens, N W 3. (No. ioo(>). 

Miss Mane Kale. J^ochdale School of Art. (No 2845) 

Miss Stella hrances Ogle. Leeds Collegi* of Art. (No 2171). 

William Ihsset Wyllu‘, 131, P>lenheini PLice, Abenlt'cn. (No 387). 

(^n tlu* whole thtTi^ ajipeared to be too much t<‘iuk“iuy tc) play down to the 
intellect of tlu^ commercial man, and too much plagiarism 

111 tlu'se ilays of improved ad\'(*rti.smg it was remarka])l<‘ that th(‘re was so much 
bad lay-out and bad letUTing. There was, how'cwei, a big gap between the mass 
of the work submitti'd and a simdl group of e.scellent (h sign.^ , wdnch were technically 
good and (piite tit for tluar purpo.se. 

Showcards. 

• 

SuB-Si'.c'jioN 10. offered by Messrs. Can etas, Ltd., for a Design for a 

Cut-out Showcufd suitable for their Turf Cigarettes. 

The judges wen* unable to recommend tliat the full Prize of 23 guineas should 
be given, but the following awards were made ■ — 

A I^rize of ^3 3s, to John h'itzgerald T.<iwrK% Bournemouth Sehool of Art. 
(No. 2730). 

('ommendecl : 

George Archibahl h'rank .Austcui, Dover School of Art (No. 3338). 

Sub-Section 11. Prizes offered by jMessrs. /. 5 . Fry and Sons, Ltd , for Di signs 
for Showcards advertising {a) Fry's Cartets, (b) Fry's ( ream L ablets. 

{a) The awards were as follow's 

The hirst Prize of £1^ 15s. to George Frederick l.unt, laverpool C'ity Schoo. 
of Art. (No. 3342). ^ 

The Second Prize of £y 7n to L(*oiiard Towers, Liverpool C^ty School of Art. 
(No. 3580). 

Commended : 

Miss Margaret Eleanor Hincklietl, Nottingham School of Art. (No, 3003) 

Roy McLachlan, Rochdale School of Art. (No. (>92). 

(6) The awards were as follows — 

The First Prize of £i 5 i 5s. to Harry Turner, Halifax School of Art. (No. 2598). 
The Second Prize of £7 7s. to ICdinund William Green, Croydon School of Art. 
(No. 879). 
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Commended : 

Miss Lily Evelyn Garrard. Ipswich School of Art. (No. 2134). 

The entries as a whole are disappointing. Many of the competitors fail to 
realise that a strong and attractive design is far more important than a punning 
caption. When the endeavour is to make a pictorial joke the designs are liable 
to become mere illustrations. 'I'he most successful showcards are those in which 
a bright and decorative arrangement has been made out of the tablets or the 
“ cartets ” themselves. It should be remembered that simplicity and clarity 
has great value in a crowded sweet shop window. George F. Lunt achieved a 
very pleasant and bright design by very simple means in No. 31542 , while 
No. 2598 (H. Turner), although rather thin in colour, has been awarded the first 
prize in (b) becaust^ of its simplicity and its good use of white space. 

Sitb-Sectioi^ t2 Prize offered by Messrs. W. Henley's Telegraph \^0Yks Co., 
Ltd., for a Design to advertise the Henley Wiring System, \ 

The Judges were unable to recommend thcit th(‘ full Prize of ^25 should \»e given, 
but the following awards were made > 

A Prize of ;^io to Roderick Melrose ( lark, Liverpool City School of Art. 

(No. 3497). 

C.ommeiided : 

William Blamire, 35, Kskdaill Stieel, Kettering. (No. 201). 

Roderick Melro.se (]^laik. Liverpool City Scliool of Art. (No. 3498). 

Peter Thomas Alfred Roberson, C'ltv of Oxford Scliool of Arts and Crafts 
(No. 2307). 

Leonard Towt'rs, Liverpool City School of Ait (No. 3581). 

None of the ck'Signs submitted for com]H'tition an* considered suitable for the 
piirjiose. No. 3.(97 (R. M C'lark) comes nean'S^t to the required standard. This 
design, together with No, 35(81 (L. Towers), No 2307 (P T. A. Robcr.son), No. 3498 
(R. M. (.'lark) ami No 201 (W. Blamin*). show a good standard of draughtsmanship. 

■ Sub-Section 13. Prizes offered by Messrs. Roivntree and Co.. Ltd., for a Design 
Jor a Cut-out Showcard to advertise their Tried Favourite.^ " 

The Judges were unable to recommend that the lull amount of prizes should 
be given, but the following awards were made : 

A First Prize of ;^io b) Stanley Richard Simms, 33, Victoria Road, Kentish 
Town, N.W.i, (No 527). 

A Second Prize of £5 to Norman h'rancats John Abrahams, Blackheath School 
of Art and ('ralts (No 135O). 

C ommended : 

Benjamin Ward J^awton, Nottingham School of Art. (No, 3008). 

Harold Kennetli White, Blackheath School of Art and Crafts. (No. 1797). 

Whilst the designs tliis year show greater thought than in previous years, sufficient 
attention has not been given to arrangement of colour schemes ; more regard 
might also have been paid to suggc.stions contained in the firm’s current advertising. 
A number of the designs submitted have tpiite a spotty appearance, which is 
detrimental to good display. The Judges regret that the designs do not warrant 
the award of the full prize amounts offered, and have decided as above. 

Covers and Press Advertisements. 

Sub-Section 14. Prize offered by the Brighton Corporation Publicity Committee 
tor a Design suitable for the Cover of the Brighton Official Guide. 



Nov, I. i^ 2 Q jOl'KNAI, OF THE KOVAL SOCIETY OF ARTS. 1187 


'rh(‘ awards are as follows 

1 lie I nze of /_io to Arthur Leslie* ILiiU-i. Sutherland Llaeu*. Bavswatei, 
\V.>. (No -^71)) 

( OniTiKMided : 

Miss Helen K Wdlous. Maiuheslei S( liool ol Ait (No ^2^=^] 

'I'he jiidj-es ha\e auaidiM the pn/e to \ L IhitlerNdrsi^ni (No\r/(>), as showing 
t hf T('({iiii (Miienf s of the Hiightoii ( orporation Luhluitx ( omniittes* inoie* than any 
of the otluu dt'signs It dc'picts a v'i(‘\\ of Ihiglitoii 111 tin* haekgi oiind, suggc'sts 
sunshine and a goeid i las^ of visitois — thr(*e impoitant points lor this type ot 
ad\ eu tisc'inent Miss 11 K Willows tl<*sign (No i'" (onnneiKh'd for its 

artistK' (pialities 

< o\ I US \ \ O Lk* I SS \ 0 \ I I.- 1 IS] M I \ 1 

Si n Si ( M<e\ is /’// rs r>///’oe/ !>]■ iZ/'s'./s ll<Hl(/t} and /of (u; r/ 

l)tstgu fo) n ( ( in'ci fn) flu u I'ufudi / id, iiiu/ [h> u Ihstj^u wtitdbld 

/o; then ni/h's Ltlfrr^ mid II o/A- [ /sf 

i(i\ dheawaidsau ,isIo11m\\s 

I lu* Pn/A* of / 10 10s to Miss \l.ng.ir(*t Hoiei'u 1 ‘a o\\ uiiil;. Hrlswaius. \(W\ 
l)o\e‘i Road, ('.inteihutN l\«nt (No 
( oinmeink'd 

Miss Kathleen M<ir\ L.iwn'ine, ( ro\ don S( hool of Ail (No 
{b) '1 he judges weie iiuablt* to teconnneiKl that tin Lri/(> of /lo los slioultl 
he giM*n, hut the following aw.iids weie in.uh* 

I lighh' ( oinnu ndei I . 

Miss Katie .\h I ionald, L( ( ( ent 1 cd S( lh)ol of \rts .ind ( r.dts iNo i<s^8). 

Wilhrini Cartel W’ado I lahfa \ Sc ho<»l of \it (No .>(>0 p 
I oniinen(h*d 

• 

M iss I )aphne \ h t oria l>an\, llatti'l'sea l*ol\l((hu)c Sc hool ol \it (No 25^-^). 
IJie si<indard of woiK l>eing ol hut a floor ( liaractei the [udgi‘S w (‘ri* onR able 
to give* the full .iw.ird in the* i'letion List Suh-S<*otion A niiiuhc'i of the d<*sigiis 
ui.idc* no attc lUfit to c on form to tin* c oiwlitioiis laid down 

Srn Si'( iioN i(>. Ibi l njjthd by Missis tJoi'is, I Ad , fui ii Hisidd stii/ublc fuy 

-0/ ‘I dvryfusi’iiuiif ttf Hi^i’i', Hirud in flu Picss ni f n ,/ <uiuiU Pnsfti m Shun'iard, 

I he Judges wc rc‘ uinihK* to leeoinnu'iid that the lull l*ri/e of /s<> should he 
givi'ii, hut the following awaols were nia<h‘ 

A Pm/a* of / 10 10s c <K h to t he follow ing 

Id'edeiie (iradwell, 13, Blake Slic*c‘t, Bolton (No (>70). 

Pider Robert scni, 1. i'ernlev Road, Mile I'nd, Slock] >01 1 (No. 038) 

Whlhain Lc*wis Winiu-v , Levton School ol Arts and C iMfts (No. 17()9)- 
In \ Jew of the amount of the finze ottmc’d the gc*iuial standard of tlie work 
submitted w.is c hsaf)f)ointing I if m. iking flu awards the [udges kc'fd in mind 
the provisions hud h\ the donors. nanicK 

{ li ) a l.Aiaf of Ho\Js Brcvid slionld afipe.u in the design 

[b) A strong hoiiu* <i])f)eal should he made* 

Hf the* pnzewvinuing designs, No 038 hv Pc't(‘r Robertson i^onfonus h(*st wuth 
thesii conditions. No (>70 hv I redenc (iradw'ell, as an ad\'t‘Mis<‘inent in an 
illustrated paper, is mfinitelv suf>enoi in execution and draughtsmanship, but does 
not meet to tlie same i‘xtent the nspiinmients of the alxna'-immtioned conditions 
The same remarks appK to W ].. Wiimey’s d(\sign (No 17^)9), in w'hich the 
domestic appeal is not suthcaently (unjihasised. 
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Sub-Section 17. Prize offered by Messrs. John Player and Sons for a Design 
for a Black and White Advertisement of Plaver’^i Nary Cat Cigarettes suitable foi 
reproduction ui the Press 

The Judges were unable to recommend tliat the full IViz(* of £50 should be 
given, but the following awards wen* made : 

A First Prize of £10 los. to Fldward Bishop. L ('eiitral School of Arts and 
Crafts, (No 292 and No 2<J3) 

A Second Prize of £3 5s to ('laiuU* Gilhard. ('hfton \rts C'lub. (No. 6H0, 
No. 681 and No. 682). 

A Prize of £2 2s to Thomas Molyneux I’aul, p).i, fMnchlt|v Road, N W.2 
(No. 1678). • i 

Highly Commended : 

James Reddocdi, Liverpool Caty School of Art (No. 85 <>B 

Christopher (>avania Sanders. Royal ('ollege of Art (No 1033) 

Commended . 

George Francis Bungay . i(». I lardenwave, lottendge, High Wycombe, Bucks 
(No. 907). 

\'ersatifity was shown in the designs submitt<‘«l in thi.s Sub Section, but having 
regard to the value of tin* prize ottere<l, the general standard was not considen'd 
high enough to warrant the full award. 

Many of th(‘ competitors did not take* surtuient caie to gi\e elft'cf to the 111. un 
recpiirenient of this competition, whith Wiis that the ad\ ertisement .should be 
suitable for Press advertising Some designs, although otherwise c|uite effective 
in treatment, wen* open to objection Iroin the point of view of suitability to tlu- 
product. 

The Judgi's decide‘d to aw'ard consolation prizes wlien* piirticular merit was 
shown. The award m respect of thu designs Nos 0So-()S>. by C'laudt* Gilhard, 
w'as made for originality of treatment 

An admirable advertising idea, although not suitable, tor Messis. John Player 
and Sons’ purpose, w’as contained in T M. Paul's design (No i()78 ) 

l.oRRY Bill. 

Sub-Section 18. Prize offered by SJiell-Mex, IJd., for a Design for a Lorry Bill 
advertising Shell Lubricating Oil or Shell Petrol, or both. 

The aw'ards are as follows : - 

A Prize of 2s. (xl. each to the following : - 

Kenneth Beeley, Sheffield ('ollege of Arts and Oafts. (No. 2873). 
William Bisset Wyllie. 13 1. Blenheim Place, Aberdeen. (No. 388) 

Commended ; 

James Browning, Battersea Polytechnic School of Art. (No. 2537). 

Frederick James Joseph Dean, East Ham Technical College. (No, i6o()). 

Ralph Ramin, L.C.C. Central School of Arts and Crafts (No. 1866), 

The Judges w^ere disappointed with the general level of attainment as to 73 
per cent, of the designs submitted. They w^ere of opinion that there was insufficient 
originality of thought and too great a tendency to be influenced by the success of 
others. 

Of the two prize-winning designs, No. 588, by W. B. Wyllie, appealed to all the 
Judges as having the most intrinsic interest, but the artist has exceeded the number 
of colours laid down and has used lettering which both detracted from the design 
and was difficult to read. No. 2875, by K. Beeley, showed considerable originality 
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and sound drawing, but was to some t‘xtent spoilt by an unnecessary slogan and 
ihe fact that the ducks appeared to be finishing th^^ir Ibghl rath(*r than starting it. 

Calkndars and Christmas C\ki)s. 

Sub-Skction ig. offered bv Messrs C. It' Paidlniei tuid Co, Ltd., for 

(a) a Design for a Calendm and (b) a Design for a Christmas Card. 

(a) The Judges were unalile to recommend Unit the full amo\int of j>n/t*s should 
Ik* given, l)iit tin* following awards were matle 

A IVizeof /ho toMiss Joan Hoyle, Sb, Oakfield Ko.id, Cannon Hill, Ihrmingham. 
(No. iJ3b). 

A Prize of ,{.3 to Miss Marian Ihelding Peck. Shethrld ('ollege oi Arts and 
Crafts (Nc). 28<).S) 

Comm(‘ncU‘d . 

Miss Ad(*line Mary t'onstance Hoiu*. JakkIs Colleg(‘ ol Art. (No. 2i()3). 

John BowytT Oakkw, Heatherley School of Ait (No 1200) 

(h) 'riu* Judges were unable to tecornmend that the full amount of JVi/c's should 
b(‘ given, but the following awards w<‘re made* 

A Prize* of /'7 rris. t(» Miss \Vinitn‘d |ane lN*art(‘\, Keighle\- School of Art ami 
Cr<ifts. (No 503). 

A Prize ot /5 to Miss (Am'UcIoIiik* Dolman, Sheltu*ld ( olh'gt* of Arts .uul C-ralts. 
(No. 2<)U)), 

.\ Prize ot to Miss CJoreiKK' Walker, Harrogate School oi Art. (No ()oS ^ 
Commended : 

Miss xMaiA' Mack. ('oriiw<ill. ( an.id<i. (No iii) 

Miss Wtmdv Jo\('e Morel. Uukham M.inor, Tirnberscomlx*, launton. (No 693). 
A large firoportion ol the designs .submnted. both under (d/) and (b) showed 
loo little consuh'ration of tin* tpieMion ot suitabihtx for the purpose, nor was 
much originality dispkived in this Sub-Sect 1011. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


M<t\«)AS, N<)\T MUl K ^ XuCMIinlMl*’ 1' n^ilUvriv,, lllvtltUUOM 
of, at the MceTiaul Writiireis’ i ollffir, 

Bristol, 6/^s I'.ni. I apt.uii I. W Iohns<‘ii, *' Dk 
Inspoction ot MtK.iB rind ihoi AIlo\.';'‘ 

I 1*'^ tnoal Kiifiinccrs, Institution ol. Sa\<o ria«e, W .d 
7 pm. Disf'ussion on "Pans and thr Pyinirfs 
Notes on some of thf 'DH'hmral hcatun's ot thr 1 li K 
jg2u Visit." Oponed Mr K Hctrl.isi* MattlirM’s 
\l tin* ruivorsitv, Liverpool ; pm Messi-' 
lobnstpnr Wrn:ht uikI t W M.usliall, " riir t on- 
''trutlion of the ‘ C»ik 1 ’ fransmissum Svstt’m m d.rr.it 
Britain. " 

Prigiiifers, SuruTy of, at Biirlmylon House, . n pan 
Mr. Cicrald WriKht, " Laud Drainane," 

I'anners’Club, at the Whitehall Rooms, Hotel Metropolr, 
Whitehall Place, SAV. 4 p.m Prof. W <i S. Adams. 
"The Prepress and Work ol Rural donimumt\ 

Councils.” 

Geographical Societv, at the Aeolian Hall, New Bond 
Street, W 8.30 i>.m. Mr. H. G. Watkins, 7 River 
Exploration in Labrador by Canoe and Dog Sledge.” 

RoyaJInstitution, Albemarle Street, W. 5 p.m. General 
MdSctjng' 

Lniversity of London, at Bedford (ollegc, Regents 


Pdik N W 't io p III I’loi 1’ Ha/aid, " I.e \'oyage 
•'1 la Mriifaht' 1 t.1!m..iisi ,iu X\ 1 1 1 Sict le ’’ 'Lerturc 
\) 

St King's < oll('i;e. stiaud W v. s pm Kr\ . 
(. }•’ Nf'wsom, " 1 lu t hutch and ihf VSoild Lecture 
\ - I he I’avviM'; ot Medie\ .ilisui " 

\l King’.-. ( olle^^e, Sti.iiid. W t s 1" pm Rev ( . 
I, Ro;^rrs, “ 1 I I K si.istn .il .Mu'-u l.eifuif 1 - 
I*arish t oix < 1 1 " 

St l'nl\ers^t^ ‘ olli ,«■, (.onti Slrnt, SS .t. . p.m. 
Prof I, N (. I'llon, " I ri,;laiid in .Shakespeare’s Day, 

I eeture IS' ' osnio;.,iaplo 111 tiu lOth ( entury.” 

At I niveisit\ t olk'^M , (lO^^('r Street, W (. 5 pm, 

Di K I Bro( kleliurst. ” Sei letion of the Digestive 
luiies” fleitmt'lS) 

at l’mv<Tsii\ ( olleee, (lower Street, SS .C. 3 p.m. 
Sir C, \'. Raman. " Molcrular Seatteruig ot Light: 
I e< ture i. I In' Classieal Theoiies and then 
l Apcrunental Ti'si ” 

,St l'nivrisit\ < ollege, l lowei .Stroel, SS’.t . s 3 ''‘ P ’*' 
Prof J, L Neale, "The IToalx than Parliament” 
'Lecture IV) 

1 ui’M'AV. Nom-mui « =1 Arts, Ho\al Academy of, 

Burlington House, \S i p.m Prof Arthur 
Ihomson, h.Ry.S. " Anatomy - A Rapid Survey of 
the Main Fu atmes of the Tpper Limb ” 

Automobile laigmeers, Institution of at the KoNal 
Sorietv of .Arts, .Adelphi, W 1 . 7 i*; p m Dr S\ . H. 
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Hatfield, “ x\utoiiiobile Steels ” (Joint Meeting with 
the Iron and Steel Institute). 

Civil Engiiiems, Institution of, (ireat Ge(»rge Street, S.W 
6 ]) m. Mr. \V. W. Grierson. Presidential Address 
Km pire Society, at the Hotel Victoria, Northuuiher- 
land Avenue, W C. 8.30 ii.m. The Right Hon Sir 
Hilton Young, “ The East African Opportunitv ” 

relevision So( letv, at the Fncmeers’ ('lul>, tovt'iitrx 
Strict, \V 8 p in Ml F Langtord- Smith, “ Kniph' 
hcation and relevision.” 

Univcisitv ut London, at Be<lford College, nt\ 

P.irK, N.W. s lo i).Tn. Piol P lla/.aid, ” I e V'o\ .ig<- 
et la Mentalit'- Fian<.\iise an XVHl Siei le ” (f ,-t tun 
11) 

-M Kme’s 1 ollege, Strand, \V ( 3 pm Dr. | \\ 

Pickernie, ” Flood Plasma and PlaF lets ” (Dtiiiie 

V) 

At King’s t olleg<‘, Strand, \N ( «, }o pm Mrs N 

A. Duddingtoii, “ Russian PhiItvsoj)h\ at tlu Present 

'rune.” 

At King’s I ollegi'. Strand, \V C. yj (> in JVot '^n 
H Parf's, “Russian Ifistorv to jsoi In ton l\ 
Western Neighbours. No\'g(iro<] ” 

King’s I olleg(‘ (at |o loningtoii Sipiaie, W 1 ) 
5.30 p.in Dr. I Ki/'\vano\\ski, “ Idie PohsJi 
in the iptb (.'c:ntin\ L<‘ctuie 111 Lolesl.t^ Pru> ,md 
the Sot lal No\('j ” 

At the London St hool of Economit s, IftnKhloii Sint l 
W.C. spin Dr M timsbei “ I he < oninbuti"!' ol 
Prof. Hobhoiist' to I’liil'tsoplix .incl Soi iolo.;\ 
at Dniver.sitv College', Gower Stieel, \\ t s P lu 
SirC. V Raman, “ Molecular Sc.itttimg oi I i.-ht 
Lecture II - New Paths in Moleculai Optn s ” 
Zoological Sotictv, Regents Park, N.W 5 ;o pm 
Scientihe Business Mt'eling. 

WitDNKsnAV, Nf)vi Muriv 6 Anahsts, Sf^nix .>j Pi.bhc, 
at Burlington House, \\ 8 pm ii) M«ssrs I K 

Bolton and K A Wdlliaius, ‘‘ lli* (iioUMiu- of batt' 
Oils, with Special Kt leieiice to 01i\t ('ll" Di 
Cuthbert Dukes, “ I he Heat Ktsi«;tante tiint \ 
New Bar fcritdogit al lest foi I’asteurisc'ti I ...id ” 
(3) Messis W 1< Munmif r\ , anti F' I5isho](, • .\i u 

Boras Solubilits lest toi I -a lit Nt id m N.iiiii.il 
Casein ” 

Flectntal Kngnutis, liistitututu ot, b>a\«e J'laei , \\ (. 

6 p.m Capt.imC F' KeiirKcix-Purx is, K N. d h.iiiiii.'ii 
of the \\ iteless bet tion ), 1 M.iu 'cral \ 

Geological Societv, Biirlin i •: li' is. \\ > ;(. i> m 

(1) Dl. H Bolton, ‘‘ bossii Inset Is ol tin South Walts 
C'oaltield " {2) M.utti A R Dweii\hons<, D St , .ind 

Mr. A. A Miller. “Hit Gl.uialion o( ( hm I't.sI, 
Radnor Forest, ami some Adioiniii!’ Distint'," 
Healing anti \'c ntilatnn.' laigineer-., liistitutioji <»r, n 
TQ Hart Street, Blt>omsbnr\ , W i ; ]> ni Mi K. 
Gnersoii, ” .Notes on islectru ^VarmMlt;, with s t.ud 
refcienee to Low TcMUperature Panel S\ sterns” 
North Last toast InslitiUicjn of J iigiuetrs and ship* 
builders, at Bolbec Hall, Newt aslle-uj rm- 1 \ nc 
7.15 p.m. Address bv Mi H. K Morhain, Cbainn.rn ot 
Graduate’s Section. 

Public Health, Koval Institute ot, ,7 Kus-* 11 btpiaic, 
WC I pm. Dr Sianlunl t ath , ” I he Po->.ibilitie'^ 
and Limitations <‘f Radium I reatment ” 

University of Londcjn, at Bcdlord ( olle -c , Kee«nt’s 
Park, N \V, 5 30 p.m Proi P Hazard, ” Lc' \ o\ ,ige 
ct la Mentahte Fran<;aise au XVIII Sv U ” iLe< tun 
HI) 

At King’s College, Strand, U .( . s ;o p m Dr 1 \ 

P. .Avt-liiig, “ Personalism A Psv« lioioguai Appio.n h 
to Reality. Ivccturc V -I he Api ro.v h to riaii'^ic-n- 
dental KtialiU ” 

At King’s College, Strand, W.C 5 ,0 pin Pi«»i 
D M. Blair,” The Contribution ol Kme’si «»Ilege to the 
Advancement of Learning durmg the ( inturv I'sjo' 
1928 Lecture V’ Medical .Sc lence.” 

At the London School ol laonoiuits, Houghton .Street, 
W.C. 6 p.m. l^ecturc V on “ Olhee MaeJnnerv.” 

At University College, Gower Street, VN CJ. i>.m 
Dr. C. PelUzzi, “ La Lirica del Paradise ” 'Ixcture 1). 
At University C'ollcge, Gower Street, ‘ . 5 30 p.m 
Mr. 1. C. Grrindahl, “ Some Norwegian W'riters of the 
Present Day (Kiksmaal) ” (I-ecture I) 

.At the Royal Veterinary College, Great College Street. 

5. .30 p.m. Major G. W. Duukin, “ Recent 
Researches on Immunization against Distemper in 
the Dog.” (Lecture I). 


rmicsow. Novluhik Aeioiiantu al Soc'ictv, at fh, 
Roval Soiietv of \ils, Adc'lphi, W ( G v J"* lu Di 
.A h. Dinistaii, " Recc'iit D<'vc'iopm'‘n(s of I'uc'Is aii', 
Dc>j)e«s f(ii Aircraft baigme's ” 

(iiemual Soc lelv , Builingfoii Hoiwo, W’. 8 p uj (j. 

Mc'ssr*^ r ( h iMi'ii''*'! ( HiggmbcUlniii ,uid \ 

Hinilnigton ' lie Niii.ti.oii of XiomatK Ihtc 
c'v.matc's" fg) Mi'ssis !• ( h.illeiigei .incl \ D .Amlrx 
SUiclics of Ihc' B(M-on-( arboii l.mkagc' P.irt 1 . 1 le 

« 'sidatioii and Nitialioii ol I’htnvlboru \ud ’’ 

1 Ic'i tin .d I ii'iinec'is, liislitiiiioii ot, Sa\o\ l*l.u«’, W ( 

0 j) m Messrs B A (. ilmichei and \ ]. Km 

" 1 he Allah sis ami Mea''iiiemeiil ut llw Xoist emilti , 
1 m Mac him'iv ” 

I Itctric.il \ssoi i.itioii ioi \\t)mii)..ii Mfssis shoolbo.l 

1 Id , I'oUc'iiliam (oiiit K/mcI, \\ Mt \\ j joie 
‘‘ri"(tii( light and I'xtjSight l'i« s' 1 \ ation *’ 

I intieai' So< i< l\, Bniliiigtoii llloiisi', \\ s p Ml 
J < ( , Jhi'Geflivc MuseuniMCmgsl.iiid Koad, I 

pm Sii Cliailc's \llom,Y‘ I he Kistoiatiop ut ,1 
XucKiit I a. He Usi ” 

I lUMrsitv t>l i.om!oii, at Bc^lloul I olli ■;( Joi Womii 
Kcgeiii’., I’aik, N \\ | ^jo |> tn l’iu| I . > 

Mont. II 'lie " fm I n m li) ■ J ( f <iir< V 
\t Iviiii:'-. ( ollf p'. .'sti.nid, W I ^ pm Mr < i 
(»acld,‘‘ lie Bab’. li >nian B.k l\‘i,rouni 1 1 U t 111’ ( apt i\ It \ ’ 
Vt King's l olleie , Sti.md \\ < s pin Dr 1 \ 

I L w It t , ” \ 1 < t.ibolisin ol tin c at 1 Kitn dr.it''-. .md 1 .it 
{ I ('( tnu I V) 

\t Km.''- t . .lit JO Stiand, W i ]<> g m Mi II 

W I he MiiiuritK 1 'iK "tMii mdtli- i 

1 HI op' I < > line 1 \ \ I MlP d Si.iti s ol I iiiupi 

\ I tin 1 oiiduii St hi )i )1 of lo oiu iinw s, I lo' iglip >11 St 1 1 I I 
W ( , I* 111 Plot I KoM'iil'-, ‘ riie I’ll sent Po'-lti" 

• nil onoinic Si u n< i ” 

■ H I'nivelslls (ollige (,u\ver Stieet, W' t. , |1 ,) 
SirC V Kam.m. ‘‘Moletulat Si.itttimg ot 1 iglii 
I ei turn III Light Siattiiing ami the Ouaiiturii 
I hc'orv ” 

\| 1 nivi t'ltv < “ill .’1 , ( lOWi 1 Sttei t W ' , ;«> p le 

K 1 I loji V is( oim I ( ii I I ot 1 allodi m , " Nal 111 .d H i^ue 
till Pleasiin am 1 Pm j 'o-e < >1 ( 'b v i \ a 1 1 m ” 

\’ ihi \i, toiM.iiid Xibt 1 1 Musi Min. Soiitli Kt iisi'i p 
S W s t" p in Sji 1 \\ ( .iM I 1 II lid, I t ad ^\ 01 1 . 

1 MK \ X , \o\ I ,11.1 I S Vstioie Iiim at So, ie| \ Builin ' 
ILnisi . \\ p IP 

Asiati' Society, at BurlinetciH Hc)U-.i , \\ s P m 
\ijre] Kc:im “ *V.le\aiiclc'is' t .nupaigns on tin Nmi' 
\\ c'st iTOiitier of Iiulia.” f |onit .Nlrc'ling with H" 

( eiitral \siaii .Soeit't \ I 

1 lliimin.dlim I nemc'ei mg Soi n t \ , .it 1 1 >, K, o .d Si 1, n 1 > . 
Vits, \delpin, W ‘ n JO j» III Mt \\ S Sfili 

“ J he Nature and KJleifsoi (d.in ” 

I iinior liistitnlioii oi ) ngim its p, \ e Iuim stn • i , S \N 
, g) p m Annual ( i> III 1 .d Mm t iiig 
Make ologK .d Soiri't', .it I iii\iisit‘ ( olle,^i , (i,,\’,i 

Stre-et, \\ ( ') p ni 

MetaK. Instituti ot. ril lie I iiivemitx Sti lie Id 
pm Ml 1 ' ('line," Nil kel-Sihi I ' 
fill .Old ( cdoiir C liemisis’ \ssoiialion, at Li\r'tpo‘i 
, p III Dr l'o\, () P> I , " Si me Reminisi eiii'c's cd 1 
( iovcTimic lit I aboralorv 

Ph\sK al Soc'ietv , at the Imf'cri.il C.ollege ol .Sc len- - 
- and recimologv, linfierial Iiibtiliite Ko.ad, s \\ 
p.m Piof Sir C' V. K.imnn, F.KS “ Dianm - 
IK listn and Molecular Structure 
( mvcrsitv of London, at King’s ( oli<',e, Strand, 

icj p m Monsietii BeniamiiD renneiiN," llieliiie! 
■Vovi'l Lc'ctnnill -Bal/ac 

\l Xing’s ( ollege, Stiand, \\ C s ^o I> ni Prim L 
S Mnskv, ■“ llie Russian Diama l-eitui* 
(Klrovskv " 

\t King's t ollege till Hoim hold and So, lal Sc h le 
01 (.ainpdfii Hill Rf»acl, W ^ j> m Prof \' !' 
Mottram, ” Human Nutrition ' /Lee Hue IV) 

Vt I’niveibitv C-oJlege, CKiWei Street, \V (' =,.30 i' ' ' 

Mr. C. S. Fltc.ni, " 1 lie Futui of Animal KcoIol” 
(Lecture 111 ) 

At University College, Crower Street, W t 3 j) i" 
Sir Rirhard Lodge, " Friglevh Parties and Forci n 
Polii V III the* Hightc’crith (.enluiv ” il.ei ture 11 

Smurday, NovE-Miit-K Q L C.C 'I he Honumaii Muscu”.' 
Forest Hill, S.E. 330 pm. Mr. John E. S Dali " 
“Wild Flowers in Lonclon's ‘''pen Spacer” 
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fiiR ^ocietv should he addre'^sed to the SecreJary John >. 

\deltyhi, IK C (2 ) ^ '' ' ' 


NOTICES. 

- - - 

NEXT WEEK. 

Wkdnksdas , X(>vi Miu K i.ith, at ]).tH {( iHliiiaiyMeotiuj^). J. 0. Bovinc., 

New])ev(‘l()])iiu'iitsin Hydraiilir PniMiniatic KngiiuHTinp^ *' riiAHLiis Vernon 
B ovs, F.R.S., will preside. 


REPRINTS OF CANTOR AND SHAW LECTURES. 

The three ( antor laM tiires on “Th(‘ Treatnieut of Coal,” by Di. C. H. Lander, 
i'.lLK., M.Inst.CMC, M.LMerli.L., and the Ihrei* Shaw lectures on “Thirty 
N'ears' lixperiiMice ol Industrial Maladies,*’ by Sir Thomas Morison Legge, 
< B.K., M.l)., hav(‘ Ihtmi leprinted in paniplilet form (price 2s\ Ud. eacli), and 
<‘an be obtained from the Secretary, Royal Sociel\’ot Arts, John Street, Adelphi, 
W.C.j. 

A complete list ot ( aiitor, Howard and other lectures, which are available in 
pain])hlet form, ran be had on ajrjdication. 


PRESERVATION OF ANCIENT COrTAGKS. 

W’lsi WNi'oMiir 

The Journal ol March -jjnd announced that the ('oimcil had agreed to 
}>urchase the Vdllagt* of West W\;comlH\ Buckinghamshire, and since then a 
good deal has appeaianl in the jniblic pi ess in coniHTtion with this important 
Mansaction by the Society. Although theie is no eyidiaice yed of any restoration 
A'ork^ a great deal of imgraratory work has biarn done, and it is ho])edthat in 
the New Year the Village will begin to take on an entindy new aspect. The 
society realise their responsibility in undertaking this work, and have not yet 
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made any definite appeal to the County for financial assistance, as they felt it 
better to do this when they were in a position to start the work of restoration^ 
They have, however, received a number of generous contributions to the fund,, 
and they are very hopeful that the necessary amount to complete the purchase 
will be forthcoming when the booklet descriptive of their aims is issued. Her 
Majesty the Queen has shown her interest in the preservation of this Village 
by accepting an advance copy of the Appeal booklet and giving Her consent 
to this being formally announced. The American Ambassador has also accepted 
a copy and expressed his pleasure that there was an organised movement by the 
Society for protecting the engaging beauty of England. As he says, the preser- 
vation of West Wycombe saves for the future a fine picture of English life and 
history. The Haig Trust for Disabled Ex-Service Men has entered into a 
contract to take over the rather derelict block of cottagers on the left as you 
enter the village, to spend a considerable sum in remodelling these from within/^ 
and to build behind such additional cottages as they require for a little 
community group. No alteration will be made to the external apt>earancc of 
the cottages without the consent of the Society’s advisers. This work would 
have been started by now but the Haig Trustees stipulated that they could not 
sign the contract without a definite undertaking that proper drainage facilities 
would J)e provided by the authorities. The Rural Council are negotiating with 
the Urban Council with this end in view, and it is hoped very shortly to be in 
a position to begin the work. The hotel and the two inns have two years to 
run before they come into the possession of the Society, but the Society’s Agent 
is dealing with the question of dilapidatibns, and it is hoped soon to report 
when these will be reconditioned and made w'holesome places for refreshment. 
There was one interesting house in the village which the Society were not able 
to acquire in the first instance, as Sir John Dashwood needed it for his Agent. 
As he is now able to provide accommodation elsewhere on his Estate, it was 
thought desirable to acquire this. The Society felt it needed some official 
centre in the village where information could be given as to its activities, and 
which might be a kind of guest-house. Through the generosity of Lady Binning, 
who has already been a liberal Iriencl of the movement, this house 
has now been aetjuired and will be restored and made suitable for this 
purpose as soon as pos.sible. ft is a very characteristic Queen Anne house with 
a charming little garden. 

The booklet will very shortly J^e available for all b'ellows of the Society, 
and although it is addressed in particular to Buckinghamshire, it is hoped that 
the Fellows will endeavour to make the work and the Appeal as widely known 
as possible. The cost of the booklet will be defrayed by the sale of a number of 
copies autographed by the distinguished contributors. The Society feel that 
if they can succeed in giving new life to this little industrial village, it will have 
provided an object lesson which must have a lasting influence on the work of 
the preservation of England. 
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Arlington Row, Bibury. 

The restoration work here is now practically completed. The Society has 
received gratifying reports from the locality that the work has been well done 
and is much appreciated. It was always realised that the amount contributed 
would hardly meet the necessities of this rather derelict group of cottages, 
and when the surrounding ground has been tidied up and the stream in front of 
the cottages cleaned up, there will be a sum of £325 still to find. It is proposed to 
put a tablet on a small building as one approaches the cottages, indicating that 
they were restored by the Royal Society of Arts. It is hoped that early in the 
New Year some formal handing over of the property may be arranged. Mean- 
time, any further contributions for this work would be very gratefully received. 


NOTES ON BOOKS. 

The CoTTACiiis ok JiNciCAXi). T^y Basil Oliver. London : B. T. Batslord, Ltd. 21s. 

This is an excellent book, well written, fully illustrated, with no sentimental 
emphasis. It appears at a good moinent, when civilised people of both conservative 
and, as it were, progressive temperaments are uniting to dehmd a lovely part of our 
lieritage from the iiiditferent speculator. Mr. Stanley Baldwin in his preface, and 
the author in the Introduction, make it (piite clear (to thosti who arc not already 
aware of the fact, as they should be), that the preservers of rural England are ani- 
mated by no mere passion for the anti(iue, and that they are in no sense the heirs 
of that famous gentleman who wanted his architect to build him “ an ornamental 
building which should have the appearance a convent, be partly in ruins and yet 
contains some weatherproof apartments.” 

It is desired to preserve our old cottages from the weather as well as from the 
pick. Their variety and their value can be studied in Mr. Oliver’s book ; and what 
a wonderful assemblage of photographs this is ! All the English counties are 
represented, and therefore', all the manners of construction ; cottages of stone and 
brick, and cottages with half timber framework. The geological map, Fig. i, 
drawn by Mr. Sydney Jones, explains the distribution of styles. It shows the 
oolitic belt within which our most interesting stone cottages are to be found ; 
this stretches from a point in Lincolnshire south-west to the coast of Dorset. It 
marks the chalk and timber regions, the limestone and sandstone shires of the north, 
and the granite of Cornwall. 

To have a taste for old cottages we need not first be lovers of the Gothic. To the 
lover of the Classical styles old cottages appeal because their scale is human and 
their execution so often broad and spontaneous. Carried out, moreover, in local 
materials, they are apt to harmonise with their environment ; their tones fuse with 
the rest of the picture ; at any rate, they thrill the painter in us. But not seldom 
the architect also is satisfied ; look at Wareham and Bibury, Castle Combe, Groom - 
bridge and Binder, where the cottages are interestingly grouped. The photograph 
of Wareham from the air suggests intelligent planning — something more than 
grouping, an effect which is enhanced by the clear cut aspect of the stone houses, 
individually and in blocks. 

The character of our English cottages ranges from the simple masculine to the 
simple feminine ; in between we get a pleasant type that combines strength with 
grace. Generally speaking, Cornwall and the north give us the virile sort of cottage, 
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lialf timber and thatch produce the more feminine feeling, while some of the tile- 
hung houses of Kent have a quiet sophistication which is not too much hundred 
per cent.'* one way or the other. 

The work of the Committee of the Royal Society of Arts is becoming widely known 
and as widely appreciated. What is wanted is everywhere a sense of local patriotism, 
so to speak ; a sense that the people of every neighbourhood should make themselves 
as far as possible responsible for the preservation of the old cottages that yet remain 
for their delight. Certainly it is absurd to resist the builders’ encroachments unless 
the cottages that already stand arc habitable. There is no rooni for a negative 
policy, j 

Mr. Oliver’s book, the facts and illustrations he provides, should make every 
reader feel keenly the importance of the cjiicstion in its larger aspects, and should 
make people want to come together and pursue a definite policy, presenting a united 
front to the vandal and the materialist. The cottagers thcmselv<is have often a 
lively interest in the beautiful and curious homes in which they live, and they are 
thus able to developc an aesthetic sen.se which it is very hard to inculcate in towns- 
men, accustomed from earliest childhood to contemplating a vulgar environment 
without horror. 


GENERAL NOTE. 


The Nineteenth Englishwoman Exhibition oe Arts and Handicrafts.— 
The well-knowm annual Englishwoman Exhibition of Arts and Cnifts will be 
opened at 12 noon on Wednesday, November 13th, at the Central flail, Westminster, 
and will remain open until Saturday, November 23rd (ii a.ni. to 7 p.m. each day) 
The Exhibition, which is under very influential patronage, will comprise exhibits 
of almost every description of arts and crafts, including jewellery, pottery, weaving, 
wood-carving, furniture, leather w'ork, printing and book-binding, silver and 
metal work, lampshades, embroidcr^L lace, toys, enamelled glass and a large 
variety of other articles. There wall be daily demonstrations in pottery making, 
weaving, lace ‘making and other craft work. 


MEETINGS OF THE SOCIETY BEFORE CHRISTMAS. 


Ordinary Meetings. 

Wednesday evenings, at 8 o’clock (unless otherwise announced). 

November 6 (8.30 p.m.) — Opening Meeting of the One-hundred-and-seventy 
sixth Session. Inaugural Address by Llewelyn B. Atkinson, M.I.E.E., Chairman 
of the Council of the Society, on “ Fifty Years o{ Electrical Science and Industry.” 

November 13. — J. O. Boving, New Developments in Hydraulic Pneumatic 
Engineering.” Charles Vernon Boys, F.R.S., will preside. 

November 20. — P. Morley Horder, F.S.A., ” The Protection of Rural 
EnglsCnd.” 

November 27.— C. Norman Kemp, B.Sc., A.I.C., Secretary, Royal Scotti^li 
Society of Arts, ” The Examination of Coal and Coke by X-Rays.” (Dr. Maim 
Lecture). Dr. Frank S. Sinnatt, F.I.C., M.I.Mm.E., will preside. 

December, 4. — ^Harry H. Peach, Hon. Secretary, Council for the Preservation 
of Rural England Exhibition Committee, ** The Adverti.ser and the Disfigurement 
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of Town and Countr3rside : Criticisms and Suggestions." Sir Lawrencb Weaver, 
K.B.E., will preside. 

December ri.— Major Charles Wheeler, O.B.E. (Mil.), M.I.A.E,, formerly 
Chief Automobile Engineer of the General Post Office, Overheads and other 
Factors influencing Road Transport Costs from an Engineer's Viewpoint." John 
Maughfling, C.A., will preside. 


Indian Section, 

Friday afternoons at 4.30 o'clock. 

November 8. — A. M. Green, I.C.S., Acting Trade Commissioner for India, " The 
Indian Cinema Industry.” Dr. T. Drummond Shiels, M.C., M.P., Parliamentary 
Under-Secretary of State for India, will preside. 


Cantor Lectures. 

Monday evenings, at 8 o’clock. 

E. G. Richardson, B.A., Ph.D., D.Sc. (Lecturer at University College), " Wind 
Instruments from Musical and Scientific Aspects." Three Lectures, November 18th, 
and 25th, December 2nd. 

Lecture I. — Sounds of pipes and methods of exciting them. Primitive 
pipes. The hydraulus and early organ pipes. The introduction of side holes. 
Precursors of the flute. Early reed pipes and reed instruments. The intro- 
duction of keys. Early brass instruments. 

Lecture II. — How the air* is set in vibration in a flute and flue pipe. The 
formation of eddies. Edge-tones anif their importance in the functioning of 
the flute. How a reed sets the air in vibration. The function of mouth pieces 
of brass instruments. 

Lecture III. — Effect of the shape, material and ” scale ’’ of the pipe. The 
modem flute. The clarinet, oboe and allied reed instruments. Brass instru- 
ments with pistons. The trombone. 

Demonstrations will be given on the various instruments. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Monday, Novbmbrr ii. .Abattoir Society, Model, at the 
Royal Society of Arts, Adelphi, W.C, 3.30 p.n». 
Brk.^Geaeral Charteris, “ The I’rovision aiid Control 
of Slau^terbau8es.“ {Benjamin Ward Richardson 
Memorial Lecture). « 

AiUomobile Engineers, Institution of, at Queen's Hotel, 
Birmingham. 7 p.m. Dr W. H. Hattield, *' Steels 
for Automobiles and Aeroplanes,” 

East India Association, at Caxton Hall, Westminster, 
S.W. 1.30 p.m. Mr. Waris Ameer Ali, ” Prt'servation 
of Indian Fauna.” 

Electrical Engineers, Institution of, Savoy Place, W.C. 
7 p.m. Dtecttssion on “Temixirary Expedients in 
Bngiaeetiiig.” Opened by Mr. W, G. Hiqhfield. 

» r Armstrong College, Newcastle-on-Tyne. 7 P-ni. 

S. E. Monkbouse and Mr. L. C. Grant, " Ilie 
Heating of Buildings Electrically by means of Thermal 
otoraM,** 

At toe Uttivenltv, Edmund Street, Birmingham. 
7iwai, 


.At the Merchant Vcnturci’s Technical College, Bristol. 
Geotjraphical Society, U^wther Lodge, Kensington 
Gore, S.W. 3 p.m.' Papers on Stereographic Survey. 
Heating and Ventilating Engineers, Institution of, at 
the Borough Pol> technic, Southwark, S.E. 7 P-m. 
Debate, ’* Panel versus Direct Heating.” 

Metals, Institute of, at 39 Elmbank Orient, Glasgow, 

7.30 p.ni. Mr. George Mortimer, ** Some Difficulties 
in’ Aluminium Alloy rounding and some Remedies,” 

Photographic Skiciely, 35 Russell Square, W.C. 7 p.m. 

Meeting of the Kinematogruph Group. 

Surveyors* Institution, 12 Great George Street, S.W. 

8 p.m. Mr. C. H. Bedells, Presidential Address. 
Transport, Institute of, at the Institution of Electrical 
En‘rUneers, Savoy Place, W.C, 5.30 p.m. Annual 
General Meeting. Sir Henry Fowler, ” Locomotive 
Repairs.” 

University of London, at King's College, Strand, W.C. 

5.30 p.m. Rev. G. E. Newsom, ** The Church and the 
World. Lecture VI — The Modem Period.” 

At University College, Gower Street. W.C. 2 p.m. 
Mr. N. F. Hall, "England in Shalecspeare’s Day. 
Lecture V— -Tudor Commerce and Industry.” 
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Tubsday, November la. .Automobile Engineers, 
Institution of, at the King’s Head Hotel, Coventry. 

7.30 P»ni. Mr. J. Wallace, “ The Super^Sports Motor 
Cycle.” 

Anthropological Institute, 53 Upper Bedford Place, 
P**®* Mr, E. E. Evans'Pritchard, 
” J^ande Witch-Doctors.” 

Electrical Engineers, Institution of, at the Hotel 
Metropole, Leeds. 7 p.m. Mr. E. J. Evans, ” Feed 
Heating by extracted Steam in Generating Stations.” 
At the Engineers' Club, Manchester. 7 p.m. Mr. R. 
A. Chattock, ” The Modem Use of Pulverized Fuel in 
Power Stations.” (Joint Meeting with the Institution 
of Mechanical Engineers). 

At the Royal Technical College, Glasgow. 7.30 p.m. 
Mr. G. Morgan, Chairman's Address. 

Ei^enics Society, at Burlington House, W. 8 p.m. Dr. 

C. P. Blacker and Dr. W. W. Herbert, “ Insanity.” 
Marine Engineers, Institute of, 85-88 The Minones, E.C. 
6.^0 p.m. Mr. J. Harbottle, “ The Opposed Kston 
Oil Engine.” 

Metals, Institute of, at Amistrong College, Newcastle-on- 
Tyne. 7.30 p.m. Dr. Robert Hay, ” Age Hardening 
in Alloys.” 

Petroleum Technologists, Institution of, at the Royal 
Society of Arts, Adelphi, W.C. 5.30 p.m. Lt.-Col. 
Sir Arnold T. Wilson, “ Oil Legislation in Central and 
South .America.” 

Quekett Microscopical Club, ii Chandos Street, W. 
at 7.30 p.m. Mr, E. A. Robins, ” Spiders; Notes 
on their Life and Habits.” 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. Prof. Sir B. Pares, “ Russian History to 
x86i. Lecture V — Rise of Moscow,” 

King's College (at 40 Torringtori Square), W C, 5.30 
p.m. Dr. J. Krzvzanowski, ” The Polish Novel in the 
19th Century, Lecture IV — Boleslas Prus and his 
Philosophy.” 

At Univereity College, Gower Street, W.C. 6.30 p.m 
Mr. E, T. Elboume, ” Kngitieering Managcmait.” 
(Lecture I). 

Weonssuay, November 13. .Anthropological Institute* 
at the Portland Hall, Great Portland Street, W. 5.30 
p.m. . Sir A. Keith, ” Race Tiuilding — Past and 
Present.” , 

Arts, Ri^al Academy of, Burlington House, W. 4 p.m. 
Prof, Dr, A. P, l^iuric, ” RemDrandt and his iHipils, 
(Illustrated by magnified photo^ai hs). 

Civil Engineers, Institution of, Great George Street, 
S.W. c p.m* Mr. R. Moreland, ” Developments in 
Structural Iron and Steelwork during the past 50 
Years.” 

Uterature, Royal Society of, 2 Bloomsbury Square, 
W.C. 5 p.m. Mr, L. Housman, ” The Spirit of 
Pre-Rapbaelitism in Painting and Poetry.” 

Metals, Institute of, at Thomas's Cafe, High Street, 
Swansea. 7 P.m. Mr. W. E. Prytherch, ” The Effect 
of some Impurities in Copper.” 

Public Health, Royal Institute of, 37 Russell Square, 
W.C. 4 p.m. Dame A. Louise Mcllrov, M.D., D.Sc., 
** The Influence of Pathology upon Maternal Welfare”, 
University of London, at King's College, Strand, W.C. 

5.30 p.m. Prof. E, Wilson, “The Contribution of 
King's College to the Advancement of Learning during 
the Century xSaq-zoaS. Lecture VI — Engineering.” 
At the London School of Economics, Houghton 
Street, W.C. 6 p.m. Lecture VI on ” Office 
Machinery.” 


the Dog.” (Lecture II). 

At the School of Oriental Studies, Finsbury Circus, 
E.C. 5.15 p.m. Mr. H. A. R. Gibb, ” Ibn Battutah.” 
At University College, Gower Street, W.C. 3 p.m. 
Dr. C. Pbllizzi, ” La Ulrica del Paradiso.” (Lecture II). 
At University College, Gower Street, W.C. 5.30 p.m. 
Mr. 1 . C. Grbndall, ” Some Norwegian Writers of the 
Present Day (Riksmaal).” Lecture II. 

TnuRSDAT, November 14. .Electrical Engineers, 
Institution of, at University College, Dundee. 7.30 
gja^^^Mr. A. tokine, ” The Economic Combustion of 

Historicil Society, 23 Russell Squaxe, W.C. 5 p.m. Mr. 
<*. H. White, ” King Stephen's Fiscal Earldoms.” 

The Gefirye Museum, King^md Road, E, 
7 ^ p.m. Mr. Stafford Ranaome, ” Wood-woriting 


Mechanical Engineers, Institution of, at the South 
Wales Institute of Engineers, Cardiff, 6.30 p.m. 
Address by Mr. H. D. Madden, Chairman of the 
Branch. 

Metals, Institute of, at the Royal School of Mines, South 
Kensington, S.W. 7.30 p.m. Mr. H. Livingstone 
Sulman, “ Mineral Flotation.” 

At the Chamber of Commerce, Birmingham. 7 p.m 
Open Discussion on ” Rolling.” 

North East Coast Institution of Engineers and Ship- 
builders, at the Cleveland Institution, Middlesbrough. 

7.30 p.m. Eng.-Captn. J. J. Sargent, ** Notes on 
Practical M.3rine Engineering Problems.” 

Ihiiversity of London, at Bedford College for Women, 
Regent’s Park, N.W, ^.30 p.m. Prof. Ecch-s, 
” Montaigne ” (in French). Lecture VI. 

At King’s College, Strand, IW.C. 5 p.m. Dr. W. 
Robson, “ Protein Metabolisni.” (Lecture 1 ). 

At King's tfollcgc, Strand, W.C. 5.30 p.m. Mr I 
L. Evans, ” Austria m thcl Eighteenth Century,'’ 
(Lecture 1 ). 

At King’s College, Strand, W.C. 5.30 p.m. Prof 
VV. Ford, ” Handel’s Songs.” * 

At King’s College, Strand, W'.C. 5.30 p.m. Col ( 

G. Ling, “ The Oflicors’ Training Cor; s.” 

At King’s College, Strand, W.C. 5.30 p.m. Dr. J 
A. Willuimson, “ The ( abots and the Discovery of 
the New World.” (Lecture I). 

At Univeisitv College, Gower Street, W.C. 5.15 p.rn 
Prof. J E (t de Montmorency, ” Momentous Law- 
suits and Trials in various Countries from Classical to 
Modem Times.” (Lecture I). 

At Universitv College, (Jower Street, W.C. 5.30 jmu 
Pmf. W. M Divon, ” England, The Bible, and 
Shakes} eare.” (Lecture I). 

Vu tona and Albe rt Museum, South Kensington, S.W 
5.}o p.m. Mr. G. MeN. RushfortJ), ” The Windows ot 
a Medieval t Inircli, and their Treatment as a Pielonal 
Scheme.” 


Friday, Novr mrrr 1 5 . . Chemic al Industry, Society ol 
(Chemual liugmeenng Group), at the University, 
Noliimghain, Mr. ). Arthur Rea veil, ” Th« 

Sc'jentific Heating of Liquids and Gases.” 

Dyers and ( olounsls, Society of, at Manchester. Di 
l'\ A. Mason, ” Peter Griess.” 

Elcctncal Development Association, at the Royal Soeielv 
of Arts, Adelphi, W.C. 7.30 p.m. Mr. G. E. Slur}', 
” Selling Time Switches.” 

Fuel, Institute of, at University College, Nottingham, 
7 p.m. Dr. J. W. Whitaker, "Coals and their 
Impurities,” 

Geologists’ Association, at University College, Gower 
Street, W.C. 7.30 p.m. Special General Meeting. 
London Sixiety, at the Royal Soeie.tv of Arts, Adelphi. 
W.C. 3 p.m. Mr. Lawrence Tanner, " Royal and 
Medieval Tombs of Westminster Abbey.” 

Mechanical Engineers, Institution of. Storey’s Gate, 
S.W. t> p.m. Mr. Francis Hodgkinson, " Journal 
Bearing Practice.” 

North East Coast Institution of Engineers and Ship- 
builders, at the Mining Institute Newcastlc-on-Tyne. 
6-p.m. Dr. B. C. Laws, " The Behaviour of a Cargo 
Vessel during a Winter North Atlantic Voyage.” 
University of Loudon, at King’s College, Strand, W.C 

5.30 p.m. Prince D. S. Mirsky, " The Russian Drama. 
Lwture V — C:ou temporaries of Ostrovsky ; Pisemskv 
and Tolstoy.” 

At King’s College, Strand, W.C. 3.30 p.m. Prof 
D. Saurat, " The French Novel. Lecture IV — Le 
roman dc la race et du travail — Jean Richard Bloch ” 
At King’s College for Household and Social Science, 
61 Campden Hill Road, W. 5 p.m. Prof. V. H 
Mottram, " Human Nutrition.” (I.iecture V). 

At the London School of Economics, Houghton Street, 
W.C. 5 p.m. Dr. H. Dalton, " The Foreign Office at 
Work.’* 

At University College, Gower Street, W.C. 5.30 p.m. 
Prof. W. M. Dixon, " England, The Bilble, and 
Shakespeare.” (I>ecture II). 

At Univereitv College, Gower Street, W.C.— -Ss^o p.m 
Sir Richard Lodge, "English Parties and Foreipn 
Policy in the Eighteenth Century,” (Lecturo III). 

Saturday, November 16. .L.C.C. The Horniman Museum, 
Forest Hill, S.E. 3.30 p.m. Mr. H. Haxcotirt, ** The 
Marvel of India's Canals.” 
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Bell, V. A., disc., recent developments in educational 
broadcasting, 803 
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Catalogties of wall papers, V. and A. Museum, 1112 
Cockerell, Douglas, Some notes on book-binding, 921 
County Anthologies ; (1) Yorkshire, by G. Wilson ; (2) 
Derbyshire, by T. Moult; (3) Lanarkshire, by H. 
Quigley, 1062 

Crenell, J. T. and F. M. Lea, Alkaline accumulations, 922 
Crooks, Maxwell, Touch typewriting for teacliers, 207 
Cundall, H. M., A history of British water-colour 
painting, 897 

Desbleds, L. Biin, Exact colour matching and specifying, 
308 

De Vlllamil, Licut.'Col. Richard, Rational mechanics 
497 

Dodsworth, J. E., Charles Lotts’s Engineers diary, 264 
Driver, J. E., The chemistry of crude dnigs, 22 
Fairchild, H. P., Immigrant backgrounds, 776 
Fletclier, Harv(>y, Speech and hearing, 1148 
Hartley, Dorothy and Margaret XDlllot, Life and work 
of the people of England, 620 
Hastings, H. do C,, Recent Englisii domestic architecture, 
1090 

Heaton, Noel, Outlines of paint technology, 471 
Hingstoii, Major B. W. G., Problems of instinct and 
intelligence, 307 

Holloway, E. S., American furniture and decoration ; 
Colonial and P\*deral, 840 

Holman, li. M., and W. W. Robins, Elements of Botany, 
472 

Hooper, J., and A. J. Shirley, Handcraft in wood and 
metal, 842 

Huntingdon, B., and L. F, Wliltney, The builders of 
America, 1147 

Johnson, A. F., Frencli sixteenth century printing, 699 
Keane, C. A., and P. C. L. Thorne, Lunge and Keane’s 
technical methods of chemical analysis, 2nd edition, 
954 

Knights, C. and F. E. Norman, Commercial art practice, 
22 

Ko.ssei, Albrecht, The protamines and histones (trans, by 
W. V. Thorpe), 665 

Lc Corbusier, Tlie city of tomorrow (trans. by F. 
Etchells), 1060 

Le Page, W. L., The A.B.C. of flight, 306 
Lister, Walter, Practical steel making, 1131 
Littlejohns, J., Art in schools, 974 
Lloyd, Nathaniel, Building craftsmanship : in brick 
and tile and in stone slatos, 921 
Lyman, Theodore, The spectroscopy of the extreme 
ultra-violet, 303 
Mouselon, 1111 

Newton, A. P., and J. Ewing, Tlie British Empire since 
1783, 1130 

Nichols, J. K., Bells through the ages, 73 
Noble, Edwin, Animal drawing and anatomy, 541 
Oliver, Basd, The Cottages of England, 1196 
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Fearso, A. S., and F. G. Hall, HomoiotheimlBin, 1005 
Beinthaler, Dr. Franz, Artificial silk (trans. by F. M. 
Eowe), 1097 

Eeynolds, W. G., Atomic stiuctnre as mndiftcU by 
oxidation and reduction, 74 
Robson, P. A., Architecture as a career, 1133 
Singer, 0., A short history of medicine, 20 
Smithells, C. J., Impurities in metals : their intluencc 
on structure and properties, 182 ; tungsten , 798 
Stratton, A., The styles of English architecture, Part II, 
1133 

Strzygowski, J., Early cliurch art in Northern Europe, 705 
Taylor, F. H., The installation of electric lighting and 
heating, 694 

Todd, D., and R. Mortimer, The new Interior decoration, 
796 

VillierB-Stuart, C. M., Spanish gardens, 898 
Wall, E. J,, Practical colour photography, 895 
Whitehouse, J. If., Creative education at an English 
public school, 736 

Woodhouse, Thomas, The finishing of jute and linen 
fabrics, 812 

Bosanquet, Captain IT. T. A., disc,, the history of the Royal 
Indian Marine, 539 

Bossom, A. C., presentation of medal t/), 10 
Bourne, It., disc., air Burv<\v and Empire ilevelopment, 180 
Bradshaw, P. V., chair, (vuniiK're.ial art, 048, 660 
Brancker, Air Vice -Marshal Sir Sefton, disc., air survey 
and Empire development, 181 
Brand, Engr, -Captain, disc., fuel for ships, 223 
British industries lair, 442 

British industry, fifty years of, address by tlio Chairman of 
the Council, Sir George Sutton, Bt., 2 
Broadcasting, recent developments in educaf.ional, pai^er 
by H, L. Flet<3her, 872 
Brough, T., obUuary, 71 

Building models, paper by P. Morley Border, 768 
Burgess, W. T., disc., town wattT supply in India, 47 
Burn, Sir Richard, disc,, the Indian peasant in history, 618 
Burrell, Robert, paper, the reform of th(‘ British patent* 
system, 923, 950 ; silver medal awarded for his paper, 830 
Burrows, F. W., disc., commercial art, 662 
Burrows, Sir 8. Montagu, presentation of medal to, 19 
Butcher, Miss A. Deane, letter, applications of electricity 
to medical practice, 392 

Byng, E. S., disc., some modem aspects fd eUotrical 
oomraunicAtion, 020 

C 

Cantor Lectures of publication of reprints, 

.50 ; 449 ; 1 101 ; annual reiort, 828, 

1st Course : — ” Biology and refrigeration,” byFranklin 
Kidd, M.A., D.Sc., 269, 288, 313 
2nd Course " The treatment of coal,” by C. H. 
Under, C.B.K., M.lnst.C.B., M.I.Mech.E., F.lnst.P.. 
955, 975, 987 

Chadwick, Sir David T., presentation of medal to, 19 
Chatterjee, Sir Atul, disc., museums and education, 390 
Chesterton, G. K., disc., annual meeting of fund for the 
preservation of ancient cottages, 452 
China, trade in the Hwai river basin, 1041 
Chivers, Cedric, obituary, 368 

Clarke, Captain Sir Arthur, disc., the Port of London, 205 ; 
Mann JuvmUe Lectures, ships and lighthouses, 211, 
235; disc,, the Shannon scheme and its economic 
consequences, 494 ; disc., East Indian copals and 
damars, 596, 598; disc,, the properties and applica- 
tions of ” vita ” glass, 810 

Clarke, E. J. B., disc., the domestic smoke problem, 859 
Clements, Major R. G. B presentation of medal to, 19 
Ctose, Col. Sir Charles, F.K.S., disc., air survey and Empire 
developnumt, 178 

Coal, the treatment of, Canter Lectures by C. H. Lander, 
955, 975, 987 


SOCIETY OF ARTS. 


Cochran-Patrick, Major C. K., disc., air survey and Empire 
development, 179 

Cohen, Captain B. 8., disc., loud speakers and their devoloii 
ment, 092 

Coldstream, William, obituary, 664 
Commercial art, paper by Tom Purvis, 649 
Conway, Sir Martin, disc., war and its influence on tlie arts, 
795 

Cook, Miss C., disc., recent developments in educational 
broadcasting, 894 

Cooper, A, T., paph, recent electrical progress in India, 
739, 762 : silver medal awarded for his paper, 830 
Coiiper, F., disc., the South African Iron and steel iridustrv, 
516 j 

Copals and damars, East Indian, Ipaper by A. F. Suter, t>Ti 
Cope, Sir Alfred, disc., the daraestic smoko problem, 
357, 358 \ 

Cosgrove, Major J disc., forestry Ip Sweden, 94 
Ctittagcs, fund for the prcs«»rvation of ancient, annuai 
general meeting, 450 ; rcqKirt, 459 ; purchase of West 
Wyeoml)(>, 475 ; annual reiKirt, 831; West Wycombe 
and Arlington How, 1191 

Counell, 1928-29, L ; meetings of, 25, 137, 268, 367, 47(), 
575, 7U, 783,871, 1151; annual report, 834; 1929 3<i 
elected, 837 

(Jox, Major-Gen. Sir PiTijy, disc., the history of tlie Ro\a' 
Indian Marine, 637 

(/Taig, Cunningham, disc., fuel for ships, 225 
Orawlonl and Balearres, Earl of, F.R.S., chair, Englisi* 
silver and its future, .50, 65 ; chair, museums and eduea 
tion, 369 

(Vosthwait, I'Ol. 11. L., paper, air survey and Em[)iii 
development, 162 ; silver medal awarded for his paper. 
830 

f> 

l)al 7 .iel,fl)r. J. M., disc., the improvement of Negro agrieui 
ture, 416 

Darling, Proh's^or (’harles K., paper, the domestic siaole 
problem— a practical solution, 345, 360 
Davidson, A., disc., some modern aspects of eJectreal 
comrnunieation, 919 

Davis, F. W., disc., the Port of Jjondon, 200 
Dock, Dr. E. J., disc,, the properties and applications oi 
” vita ” ghHs, 808 

Delfos, a. K., disc., the South African iron and '^tvel 
industry, 515 

Denman, R. IV G., paper, loud speakers and their develer 
ment, 668 

De Villamil, Lieut. -Col. R., letter, rational mechanics, 598 
D’Eynconrt, Sir Eustae.e Tennyson, F.R.8. paper, fuel ler 
ships, 212, 220, 228 ; silver medal awarded for his palmer 
830 

Dibley, G. E., disc,, museums and education, 388 
Dominions and Colonies Section •.—Annual reiiort, 826 ; 
committee meeting, 815 

Ist Met'ting Air survey and Empire development, 
by Col. H. L. CroBthwait, C.I.E., R.E.. 161 
2ud Mating:-— “The improvement of Negro agriculture, 
by the Right Hon. Lonl Olivier, P.O., K.C'.M > 
C.B., LL.D., 396 

3rd Meeting The South African iron and 
indu«try,”by H, J. van der Byl, Wi.D., M.Am.I.E.k., 
F.I.R.E., F.R.8. (S.A.), 600 
4th Meeting :— ** The base metal and mineral resourec^ 
of South Africa,” by H. Warlugton Smj'th, C.M 0 . 
M.A., F.G.8., 713 . 

Dore, Lieut.-Col. Alan, disc., the South African iron 
steel industry, 517 ^ . 

Dowling, H. G., disc., hi«tory of the develoTW»ent oi 
dyeing and dyes, 671 ; disc., oommezoial Mt, 663 
Dugdale. T. C„ disc., history of the development oi 
dyeing and dyes, 571 
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Duly, S. J., prcsmtation of medal to, 11) 

!)yc8, history of the development of fast dyeing and, 
pap^r by James Morton, 544 
Dykes, A. H., disa., the reform of tl\e British patent 
system, 947 

K 

ICeeles, W. H., F.ll.S., chair, Joiul speakers and their 
d(^velopment, CCS, 690, 69:j 

kckersloy, Captain P.P., dm'., recent devcloinaents in 
educational broadcasting, 80 J 
lOidnoW, Dr. A., dine., the properties and applications ol 
'* vita " glass, 810 

Electrical (somimini cation, soim* modern aspects of, paper 
by G. H. Nash, 900 

Kl('ctrical progn'ss in India, recent, paper by A. T. Cooper, 
7:f9 

lileeiricity b) nu’dienl practice, apidieations ot, paiter, b> 
G. G. Blake, ‘.i30 

Kstill, J. Jl., paper, the Port of London, J86 
ISvans, A. T., disc., Bast Indian (•o])als and dainars, 596 
Ewing, Sir J. Alfred, F.ll.S., Trueman Wood Lecture, the 
vibrations of railway bridges : an (‘xanipleof ixi-operative 
research, 624; Albert Medal awardetl to, 784, presented, 
843 

Examinations, annual report, 834 ; re]K»rt on, 1 135 
Exhibitions of ajn»lied and decorative art., 158, 183, 363. 
393. 443, 496, 777, 1095 

Exhibition, inteniational, ot eommer<*ial areliitecture, 707 
V 

tfoulkes, C. J., disc., miifte.ums and ecl»u*ation, 390 ; paper, 
war and its influence' on the arts, 784, 796 
Finance, annual report-, 835 
Financial staU'inent for 1 928, 779 

Fj.shendeii, Dr. Margan't, clMir, the domestic smoke 
problem-' -a practical .solution, 354, 358 * 

Fitton, H(*dley, obUaary, 954 
Flax, a new era for, 231 

Fletcher, G., paper, the Shannon selieiiie and its eeoiiomje 
cousenuemscs, 478, 495 ; disc., recent developments in 
educational broadcasting, 894 
I'letcher, H. L., paper, recent d(*velo])inents in cdueational 
broadcasting, 872, 894 

Forestry in SMeden : its importance to and influence <m 
Great Britain ; paper by Professor E. P. Stebbing, 78 
Fox, B. J., disc., the South Afri<*an iron and steel industry, 
616 

Fraser, J. C., disc., the South African iron and steel 
industry, 514 

Frost, Miss Marian, disc., museums and education, 389 
Fruit growing, tin* flowering and ivdlinatioii of fruit 
blossoms afiplied to eommerelal, paper by Cecil B. 
Hooper, 424 

hie) for ships, paper by Sir Eustace Ti nnyson D'Kynconrl 
Fli.S., 212 


'blit, Sir Edwanl A., ]>resentati(»n of medal to, 19 
«Jart>on, C. G., disc., loud speakers and tiielr development, 
691 

Giles, Godfrey, disc., inodiTn English areliiti'cture, 705 
Gill, G. B,, dlMic., recent electrical progress in India, 760 
Gill, H. A., disc., the. reform of the British patent system, 
945 

Gordon, J. W„ disc., the reform of the British patent 
Bystem, 944 

Graing^, H.. disc., the flowering and pollination of fruit 
blossoms, 489 


Gregory, Sir Richard, disc., recent developments In eduoa- 
tional broadcasting, 893 

Griffin, J. Q., disc., recent electrical progress in India, 762 
Gubbay, M. M. B., presentation of medal to,- 19 

H 

Haddick, Li('iit.-(V»l. V. A., disc., the Bhannon Kchoine and 
its tHxmoinle couscdueuces, 495 
fladen, G. N., disc., the domestic smoke problem, 358 
Hall, Sir Daniel, F.R.S., abstract of a paper read before the 
Royal liHtitutiou on the garden tulip, 1039 
Harbord, F. W,, disc., the South African iron and steel 
industry, 513 

Haycrott, H. C., disc., tlie retorm of the British imtont 
system, 945 

Haydon, Dr. A., disc., the retorm of the British patent 
system, 947 

Headlam, Captain Sir Edward J., i>aver, the history of 
the Royal Indian Marine, 520 
Heaton, Noel, (ii,sc., East Indian copals and dainars, 695 
Henderson Dr. J. A. L., disc., the Mouth African iron and 
steel industry, 516 

Hettinger, J., disc., tlie reform of tlie British patent 
.system, 947 

Hill, Dr. A. W., F.H.B., chair, the improvement of negro 
agriculture, 396, 413 

Hjll, Professor J^eonard E., F.ll.S., chair, the riropertles 
and applications of ** vita glass, 807 
Hoare, A. H., disc., the flowering and jiolliuaiion of fruit 
blossoms, 440 

Hodgson, J., disc., modern English archlteetun*, 705 
Holland, Sir Thomas H., F.R.H,, cMir, air survey and 
Empire development, 161, 175 
Hooper, G. H„ paper, the study of the order of flowering 
and pollination of fruit blossoms applied to commercial 
fruit growing. 424, 441 ; silver medal awardiNl for Ids 
paper, S30 

Hoiiwood, Dr. A., disc., lii.«tory of the development of fast 
• dyeing and dyes, 573 
Horder, P. Morley, paf)er, building models, 768 
Hughes, G. R., disc., English .silver and Its future, 67 
Hume, Gaptam (bW., disc., the reform of the British patent 
system, 946 

IIiitehi.soii, W. I' ,, disc., tin* improvement of negro agri* 
culture, 415 

Hydro -electric Power Commission of Ontario, by A. 
Lennox Stanton, 1116 

t 

Indian Marine, the histor> of the Koyal, paper by Captain 
Sir Edward J. Headlam, 520 

IiuUan peasant in history, the, paper, by W. H. Moreland, 
605 

Indian Beotion -Committee meeting, 815; annual 
reiKirt, 824; list of committee, 603 
1st Meeting ; — “ Town water sui>ply in India,’* by 
J W. Madeley. M.A., M.Inst.C.K., M.lnst.W.E., 27 
2iid Meeting. — “Tlie Indian sugar industry,** by Sir 
James MaeKenna, C.T.E., 139 
3rd Meeting : The lustory of the Royal Indian 
Marine,” by Captain Sir Edward J. Headlam, C.B.T., 
G.M.G., D.B.O., 1M.M„ 519 

4th Meeting : — ** Thi' Indian peasant in history,” b> 
W. H. Moreland. G.8.I., (’.I.E., 604 
5th Meeting : Rf'cent e|(‘<*trical pn>gres.s in India,” 

by A. T. Cooper, M.InstAbE., M.l.Mech.K., M.I.E.E., 
M. (bns. E., 739 

flth Meeting N£r George Birdwood Memorial Lecture) 
” An outUne. of the history of medicine In India,** by 
Captain P. Johnston -Saint, M. A., F.R.8. (KiDn.), 843 



JOURNAL OF THE ROYAL SOCIETY OF ARTS. 


Nov, 8, 1929 


M04 


Industrial designs, annual competition of, report on, 1928, 
102 ; futfioss, 843, 648, 767, 899, 976 {Visit 01 H.M. the 
Queen to exhibition); local exhibitions, 1076; annual 
report, 883; report on, 1929, 1152 
Industrial maladies, thirty years' experience of, Shaw 
Leetww by Sir Thomas Morison Legge, 1007, 1028, 1048 
Iron and steel industry, the South African, paper by B. J, 
van der Byl, 600 


Jack, Brig.-Gen. B. M., disc., air survey and Empire 
development, 180 

Jaff4, A., disc., the reform of the British patent systcu', 946 
Jeans, Sir James H., F.II.S., presentation of medal to, 19 
Jhalawar, H.H. Sir Bliawani Singh Bahadur, MaharaJ 
Eana, of, obituary, 776 

Johnston-Saint, Captain P., Sir Qoorgo Birdwooi Mmwial 
lecture, an outline of the history of medicine in India, 844 
Jones, Dr. T., disc., history of the development of fast 
dyeing and dyes, 572 

Jordan, Dr. L. A., chair, East Indian copals and damars, 598 
Journal, notice of covers for, 26 


Keeling, Sir Hugh T , chair, town water supply in India, 45 
Kenyon, Sir Frederic, dice., museums and education, 386 
Keyser, L. B., obituary, 766 
Kidd, Franklin, Cantor Lectures, 269, 288, 313 
Kilbum, B.E.D., disc., the reform of the British patent 
system, 946 

Kirkpatrick, Sir Cyril, disc., the Port of London, 205 
Kupferburger, Dr. W., disc., the base metal and mineral 
resources of South Africa, 784 


Lamplougli, F. E., paper, the properties and applications 
of” vita "glass, 709,808,811 
Lander, C. H., Canior Lectures, the treatment of coal, 965, ‘ 
976, 987 

Lane, Captain E. W., presentation of medal to, 19 
Langley, L. C., disc., commercial art, 663 
Laike, Sir William J., chair, the South African iron and 
steel industry, 512 

Lawn, Professor J. G., chair, tlie base metal and mineral 
resources of Soutli Africa, 718, 781 
Lawrence, Sir Henry S., disc., the Indian sugar industry, 
154 ; disc,, the Indian peasant in history, 614 
Legge, Sir Thomas M., Shaw Lectures, thirty years' 
experience of industrial maladies, 1007, 1023, 1043 
Leggett. Major Sir Humphrey, disc., the South African 
iron and steel industry, 518 
library, books presented to, 1008 
Liechtenstein, H.H. Prince John II of, Mmry, 891 
Lindsay, H. A. F,, disc., the Indian sugar industry, 155 
Lodge, Sir Oliver J., F.E.8., chair, applications of electricity 
to medical practice, 261, 263, 264 
London, the Port of, paper by J. H. Estill, 186 
Ix»ud speakers and their development, paper by E. P. G. 
Denman, 668 

Lowry, George A., a new era for flax, 281 
Lyons, Col. Sir Henry, F.E.B., disc., museums and 
education, 888 

M 

' Macara, Sir CSiarles W., obiXuary, 281 
MacDonald, Et. Hon. J. Eamsay, M.P., (Mr, annual 
general meeting of the fund for the preservation 0! 
ancient <wttages, 450, 458 

XacEenna, Mi Janies, paper, the Indian sugar industry, 

140,156 


Madagan, -Sir Bdward D.. chair, the Indian peasant ii» 
history, 604, 618 

Maolagan, Brio, disc., museums and education, 887 
Madeley, J, W., paper, town water supply in India, 27 
Mann Juvenilb Lkoturbs A^oftoe, 77 ; annual report 
828 ; " SWps and lighthouses," by Captain Sir Arthur 
Clarke, K.B.E., 211, 285 

Mailt, Sir Reginald, chair, the Indian sugar industry, 139 
Marsh, Arnold, disc., the domestic smoke problem, 859 
Marten, John T., obituary, 786 
Matthews, E. B., disc., tlie Shannon scheme and it« 
economic consequences, 494 
Meares, J. W., disc., recent electrical progress in India, 
Medals . 

Albert, list of awards, 448; {awarded to Sir J. AIfnd 
Ewing, F.R.S., 784 ; annual reiiort, 829 ; presentation 
to Sir Alfred Ewing, F.R.sl 843 
Society’s silver medals for \apers read in 1927-28 
session, presented, JO; lflii8-29 awarded, annua! 
report, 830 

Medicine in India, an outline of t^ie history of, Sir George 
hirdmod Memorial Lecture by, Captain P. Johnston 
Saint. 844 

MERTINQS OP THE 175TH SESSION 

Aldrkd Lectures (see ” Aldred ") 

Annual General Meeting, notice 783; report n» 
Meeting, 816 

Cantor Lectures {aee “ CanUir "I 

Dominions and Colonies Section (see " Dominions 

Indian Section (see " indian ’’) 

Mann Juvenile Lectures (see Mann) 

Sir George Birdwood Memorial Lecture (see “ Sir 
George Birdwood ") 

Shaw Lectures (see “ Shaw ") ‘ 

Trueman Wood J.boturbs (see " Trueman Wood ”) 
Meetings, Ordinary Annual Keiiort, 816 
Ist Meeting (Chairman^ s Address), " Fifty years ol 
British industry," by Sir George Sutton, Bt., 2 
2ud Meeting : — '* English silver and its future," b> 
Omar llamsden, R.M.S., 50 
3rd Meeting : — " Forestry in Sweden ; its imporlaiuc 
to and inOnence on Great Britain," by Professor E. P 
Stebbing, M.A., F.L.S., F.R.8.E.. 78 
4tli Meeting Tlie Port of Loudon,” by J. H. Estill, 
O.B.E., 185 

5th Meeting " Fuel for ships," by Sir Eustace 'Icudj 
son D’Kyncourt, K.C.B., D.Sc., LL.D., F.K.8., 212 
6th Meeting : — " Applications of electricity to medu a) 
practice," by G. G. Blake, M.I.E.B., F.lnst.?., 236 
7th Meeting : — " Th(« domestic smoke problem- a 
practical solution,*' by Professor Charles R. Darliim, 
A.R.C.Sc.1., F.I.C., F.lnHt.P., 345 
8th Meeting : — " Museums and education," by Sir 
Henry A. Miers, M.A., D.8c., F.R.8., F.G.8., F.C.S , 
869 

Otbldecting The Sliannon scheme and its economic 
consequences," by George Fletcher, M.A., F.G.S, 
M.R.I.A., 478 

10th Meeting '.-^Trueman Wood Lecture) " The vibra 
Uons of railway bridges : an example of co-oiierativ^ 
research," by Sir J.' Alfred Ewing, K.C.B., M.A. 
LL.D., D.8c., F.R.S., M.lnat.C.K., 624 
11th Meeting:—" The study of the order of flowering 
and pollluation of fruit blossoms applied to com 
me^dal Irult growing," by Cecil H. Hooper, F.L.s,, 
M.a.A.C., F.8.I., 424 

12tti Meeting " History of the development of 
dyeing and dyes," by James Morton, 644 
18th Meeting " East Indian copals and damars," io 
A. F. Suter, 577 ' 

14th Meeting " Commercial art," by Tosj^yPurvis, 04H 
15th Meeting:— “Loud speakers and their dcvelopmcui,' 
by E. P. G. Denman, M.A., A.M.1.]^£;, 668 
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lath He^ng fingllsh by 

FXofessor A. B. Kichardsoo, F.S Jl., 095 

17(h Meetmg:— “Some modem aspects of electrical 
oommimlcatloo : advances in telegraphy and 
telephony,'* by<},H.Nash, 900 
iSth Meeting The piop^les and applications of 
' vita ' glass,** by F. £. Lamplough, M.A., 799 
19th Meeting Keoent developments in educational 
broadcasting," by H. Lynton Fletcher, B.A., 872 
20th Meeting ; — " Building models," by P, Mbrley 
Holder, F.S.A., 768 

2lst Meeting “ War and its influence on the arts," 
by Charles ffoulkos, O.B.E., F.B.A., 784 
22nd Meeting The reform of the British pateiit 
system," by Bobert Burrell, 923 
Mcnzies, O £., disc., the Port of London, 207 
Merry del Val, H.E., the Marquis de, presentation of 
medal to, 10 

Metcalfe, Sir Charles H. T., obUmry, 280 
Miers, Sir Henry, FR.S., disc., English silver and Its 
future, 67 ; paper, museums and education, 369, 801 ; 
diec., the vibrations of raUway bridges : an example of 
co-operative research, 645 

Molony, Rt. Hon. Sir Thomas, dtee., the Shannon sdieme 
and its economic consequences, 493 
Moreland. W. H., disc , the Indian sugar industry, 156 ; 
papett the Indian peasant in history, 605, 619 ; silver 
in^ai awarded for his paper, 830 
Morgan, Sir Benjamin, disc., the South African iron and 
steel Industry, 515 

Morgan, H. W., disc., East Indian copals and damars, 596 
Morton James, paper, lii story of the development of fast 
dyeing and dyes, 544, 573 ; silver medal awarded for 
his paper, 880 

Mount, Spencer, disc., the flowering and i>ollination 0 ! 
fruit blossoms, 440 

Museums and education, paper by Sir Henry Miors, F.E.S., 
369 


Nash, G. H., paper, some modern aspects of electrical 
communication, 900; silver medal awarded for his 
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NOTICES 


NEXT WEEK 

Monday, November 18th, at 8 p.m. (Cantor Lecture.) E. G. Richardson, 
B.A., Ph.D., D.Sc., Lecturer at University College, “ Wind Instruments from 
Musical and Scientific Aspects.” (Lecture I). 

Demonstrations will be given on the various instruments. j 
Wednesday, November 20th, at 8 p.m. (Ordinary Meeting) P. Morley 
Horder, F.S.A., “Urban and Rural Amenities.” Roger Fry \^I 1 preside. 


FIRST ORDINARY MEETING 

Wednesday, November 6th, 1929. Mr. Llewelyn B. Atkinson, M.I.E.E., 
Chairman of the Council, delivered his Inaugural Address on “ h'ifty Years of 
Electrical Science and Industry.” 

The Address will be published in iht Journal on November 22nd. 


REPRINTS OF CANTOR AND SHAW LECTURES 

0 

The three Cantor Lectures on ” The Treatment of Coal,” by Dr. C. H. Lander, 
C.B.E., M.Inst.C.E., M.I.Mech.E., and the three Shaw lectures on “ Thirty 
Years* Experience of Industrial Maladies,** by Sir Thomas Morison Legge, 
C.B.E., M.D., have been reprinted in pamphlet form (price 2s. 6 d, each), and 
can be obtained from the Secretary, Royal Society of Arts, John Street, Adelphi, 
W.C.2. 

A complete list of Cantor, Howard and other lectures, which are available in 
pamphlet form, can be had on application. 


HISTORY OF THE ROYAL SOCIETY OF ARTS 

Further copies of the History of the Royal Society of Arts by the late Sir 
Henry Trueman Wood, the existing supply of which was recently exhausted, 
are now available, and can be obtained, price 155. net, on application to the 
Secretary. The. History, a large octavo volume of 558 pages with a large number 
of illustrations, gives a well docuniented account of the many and various 
activities of the Society from its foundation in 1754 to the year 1880. 
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PROCEEDINGS OF THE SOCIETY 

INDIAN SECTION 
P'riday, November 8th, 1929 

Dr. r. Drummond Shiels, M.C., M.P., Parliamentary Under-Secretary ot 
State for India, in the Chair. 

The followin^^ paper was read: 

THE INDIAN CINEMATOGRAPH INDUSTRY 

Hy A. M. (iKEKN, J.C.S., 

J'ratJv C'ommtsstoiirr for India 


In the paper which I have the honour to rt‘ad before you this evening I hope 
to exhibit to you a happy but rare event, no less than the birth of an industry 
in India without the benefit of non-Indian money or brains, and without the 
encouragement and almost without the knowledge of any of the Indian Govem- 
nients or Government departments. It follows that 1 shall not be much 
concerned— and I hope this will not disappoint my hearers — ^with the theory or 
practice of censorship as applied to films in India. In fact, if I mention censor- 
ship, the mention will only be incidental,*aiKi will deal mainly with the special 
Indian aspects of censorship which tend to hamper the industry of film pro- 
duction. My primary purpose, then, is to give you a brief account of the 
origin and present condition of Indian film production, and to venture on some 
brief speculations as to its possible developments. 

Before I go further it is but right that I should indicate what qualifications 1 
have for addressing you on a subject which would seem to require both technical 
and commercial knowledge. I confess at once that I can lay no claim to the 
former, and only to the latter in the capacity of a civil servant, whose avocations 
for the past fourteen years have brought him into constant touch with the 
commercial community in India, and for the last eight months in England; 
On the other hand, I have since 1922 been an cx officio member of the Bombay 
Board of Film Censors, a board*which is the busiest of all the Indian Boards, 
and which is situate in the area where the indigenous producing industry 
is most active. I was also one of the two official members of a small committee 
of six which was appointed by the Government of India two years ago, to 
examine and report inter alia “ on the organisation for the exhibition of cinema 
films and the film-producing industry in India." This committee, which was 
known a;s the Indian Cinematograph Committee, travelled between nine and 
ten thous^ind miles over the length and breadth of India, including Burma, 
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examined some 350 witnesses in the capital towns of practically every province, 
paid flying visits to a number of smaller places, attended numerous public 
performances and private views, and inspected a dozen producing studios. 
Our activities led to a report which was published in the summer of 1928, and 
had a happier fate than most blue-books, for not a few copies were actually 
bought, and perhaps read, by the public in India and elsewhere. Further, the 
Government of India is, I understand, at present considering the views of the 
provincial Governments on our recommendations. Wliatever/ be the upshot, 
the members of the committee at least obtained some insight (into the Indian 
industry, its technique or lack of technique, its finances, andyts commercial 
and cultural possibilities. \ 

At the very outset of our enquiry we were faced by a difficufty that, in the 
sequel, appeared to us remarkable, and this was that from no source, official 
or tmofficial, could we obtain really reliable statistics or even an adequate 
conspectus of the position regarding the distribution, the exhibition, and still less, 
the production, of films in India. The prevailing opinion in both official and 
non-official circles was that the production of Indian films was negligible, 
and that the sway of American films was unchallenged. But we soon dis- 
covered that Indian films were being produced in astonishing numbers, that 
despite their great technical inferiority they were infinitely more popular with 
Indian audiences than imported films, and that exhibitors could, and did, 
pay a higher rent for Indian films than for any foreign films, except some of 
those featuring well-known stars such as Charlie Chaplin, Harold Lloyd, 
or Douglas Fairbanks, After we Had examined and collated the figures 
supplied by the Board.s of Censors, we discovered that in the year ending 31st 
March, 1927, no fewer than 155 indigenous feature films had been produced, 
108 in India proper and 47 in Burma. The number of feature films produced 
in the United Kingdom was but 48 in the calendar year 1927, and 26 in the 
year before. This comparison of the English and Indian figures will, I think , 
be as surprising to you as it was to us. 

When we tried to discover the actual origins of the producing industry, 
we could find nothing very definite. Actually, the first Indian film seems to 
have been one produced by a Mr. Phalk 6 ~und screened in Bombay in 1913* 
This gentleman produced several successful films, and his business eventually 
became the Hindustan Film Co. of Nasik, which is still one of the leading Indian 
producing concerns. No accurate information could be gathered about the 
development of the industry between 1913 and 1921, when at last statutory 
censordiip boards were set up and began to keep classified records. In the 
year 1921-22, 63 indigenous feature films were examined by the boards in 
India and 10 in Burma, or 73 in all. This does not, of course, mean that all the 
73 films had been produced in one year, for when the boards were instituted 
^ l^)dsting films had to obtain from them a certificate before they could be 
' publidy exhibited. In the next year 103 films were: examined, and 
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undoubtedly this number also included a proportion of old films, as in the 
following year only 85 indigenous films came before the censors. In 1924-25 
the number was 96, and in the following year came a surprising jump to 145. 
Thus, in four years the number of films produced had certainly more than 
doubled. 

Wliat had doubtless been happening since Mr. Phalke made his initial success 
was this. It had been discovered that to produce a film of a sort, crude, 
but nevertheless attractive to an average Indian audience, required little 
technical skill and relatively little finance. Hindu mythology in particular 
supplied popular scenarios ready to hand, with no possible trouble about 
copyright, and the Indian sun made elaborate studios and artificial lighting 
unnecessary luxuries. Indian photographers already abounded, and as no 
high standard was required, the development of film negatives and the printing 
of positives presented no great difficulties. Cinema cameras and raw film 
became increasingly easy to obtain ; of actors of a sort, and of scene painters 
and carpenters there was no dearth. A vacant plot of land with an outhouse or 
t wo, and with mirrors or boards covered with silver paper to reflect the light, 
constituted an adequate studio. And so one after another locally trained 
or semi-trained camera-men started studios of their own. Some, of course, 
failed, but not a few survived, and when our committee took stock, no fewer 
than 21 concerns were found to be producing films in India proper and 17 in 
Burma. 

Most of the regular Indian prodticers are at work in the Bombay Presidency. 
If one company in the state of Kolhapur and another in Baroda be included, 
15 of the 21 are in that province, and 9 of them are actually in the town and 
island of Bombay. Less than half the total produce a steady output of films ; 
the remainder produce spasmodically as they can raise the necessary working 
capital. Nevertheless, one Bombay concern produces as many as 15 films in a 
year, despite the fact that shooting*’ is impossible for three or even four 
months out of the twelve, when the monsoon rains beat down into and flood 
their open-air studios. Calcutta is the only other part of India where there is 
any appreciable production, and of the four concerns there, only one, Madan 
Theatres, Ltd., has hitherto produced regularly. In Madras successful Indian 
films have been produced, but for various reasons the producing companies did 
not survive. In Delhi the well-known film, ** The Light of Asia,*' was produced 
under the auspices of the Great Ehstem Film Corporation, but, as will be seen 
later, this was not a purely Indian film, and does not strictly come within my 
purview. In Rangoon, however, there has been a remarkable output of 
Burmese films in recent years. There are in Rangoon no fewer than 17 pro- 
ducing agencies, although only about four are firmly established concerns with 
a steady output. 

I have already given figures to show how rapidly Indian production has 
grown and how large a number of films are now available, but to gauge the hold 
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which Indian films have won on the affections of Indian audiences we must 
know what proportion of the available screen-time they command. Actual 
figures are not available, but a close approximation can be obtained by com- 
paring the footage of Indian films examined by the Boards of Censors with the 
total footage so examined. The figures are, I think, very remarkable. In 
1921-22 the Indian footage represented 9.03 per cent, of the total, and in 1927-28 
no less than 21.2 per cent. The actual footage rose from less than half a million 
to nearly million, or by over 200 per cent. Such an expjinsioii is all th( 
more striking seeing that the period was one of trade depression, when 
the raising of capital for any form of speculative or even industrial 
enterprise was difficult in the extreme. Again, the percentages I have quoted 
indicate less than the true position. Indian films often have longer runs and 
are screened more times a day than imported films, and it is to my mind certain 
that indigenous films occupy a distinctly higher proportion of the total availabk^ 
screen-time than 21 per cent. The British Films Act of 1927 aimed at ensuring 
that after eight years 20 per cent, of the screen-time in British houses should 
be devoted to British films. The Indian industry had done better than this b\ 
its own unaided efforts before the British statute had become law. 

I have already hinted that no very high standard of technique has hitherto 
been demanded or attained. The real truth is that the general standard is 
remarkably low in every respect. Most progress has been made in the actual 
photography, though it is of course a long way below western standards, 
and this is the more praiseworthy because of«the lack in India of methods of 
precision, the constantly varying ‘actinic value of natural light, and 
the difficulties that high temperatures cause in film laboratory work. Only 
two or three producers have hitherto used artificial light, and probably only 
one, the Maharashtra Film Co. of Kolhapur, with success. Marvellous and 
all-pervading as is the Indian sun, expert witnesses told us that for good film 
shooting natural light requires at times to be modified and corrected by artificial 
means. Cameras and raw stock are, of course, all imported, and developing an< 1 
printing devices are either imported or improvised. The imported apparatus 
is not usually of the latest pattern. Again, the camera-men and technical 
staff generally are largely self-taught ; only a very few have been out of India, 
and of these not all have had any training or experience worth the nam( 
The artistic and dramatic eye is naturally missing, and any new photographic 
effect is almost invariably an imitation of effects witnessed by the operatoi 
in imported films. 

The same criticisms apply to most of the directors and scenario writers 
It has hardly been recognised that the composition of a good scenario demands 
a special technique, even when a good film story is ready to hand. According!) 
almost all indigenous films are long-winded and, to the occidental eye, lacking 
in dramatic appeal ; and the action is seriously impeded by the clumsy fejp® th of 
the captions, which are sometimes thrown on the screen in as many as four 
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languages. The films themselves, again, are usually much longer than a western 
audience would tolerate, lengths of 10,000 feet, which require 2| hours screen^ 
time, being not uncommon for a feature film. But this is not necessarily a 
handicap in the case of Indian audiences, who are habituated to dramatic and 
other entertainments lasting long hours. Consequently, few Indian producers 
have yet felt the need for that careful revision, compression and editing, which 
give such a finish and impression of speed to the best western films. The 
fault can also be traced back to the fact that Indian producers first gave most 
of their attention to film versions of well-known tales of Hindu mythology and^ 
religion. Here they rightly reckoned on their audiences* pre-existing know- 
ledge and love of the subject, and had no great incentive to strive for dramatic 
effect or even coherence. Such films command large and enthusiastic audiences, 
and obviously will continue to do so for many years. As an example of this, 

I may mention that quite the worst film which we saw, a film on the life of 
Sankaracharya, in which the direction, acting, continuity and photography were 
all of the crudest, held entranced a large Calcutta audience, mostly of educated 
Bengalis, who normally are the most literary and aesthetic of all the Indian 
peoples. Their intense love for the subject blinded them to the manifest 
imperfections of its presentation. A similar audience in this country, however 
popular the subject, would have had its money back or wrecked the theatre. 
The cost of this Bengali production, we were told, was about £375. 

Popular though the religious or mythological film was and is, producers, 
as time went on, felt that the mere sophisticated urban audiences needed other 
fare. Consequently they tried their hinds on secular dramas, taking their 
subjects from Indian history, real or imaginar}^ and from modem Indian 
life. Here their lack of imagination and artistic propriety is evident. They 
copy the most blatant faults of western films, and have recourse wholesale 
to direct plagiarism, both for incidents and even for whole plots. The results 
to the cultured eye, European or Indian, are frequently ludicrous, especially 
in the case of social dramas, which, more often than not, are merely American 
plots incongmously garbed in Indian dress and settings. Such films may draw 
audiences from that part of the uncultured urban population in Bombay and 
other big cities which has acquired the cinema habit, but all Indian audiences 
undoubtedly prefer — and I hope will continue to prefer — films of which the 
inspiration is really Indian. 

I have already indicated that the technical staff of the Indian studios is 
essentially untrained. Such is the scarcity of trained men, or even semi- 
trained men, that often one man combines several functions, and is at once 
producer, director and even camera-man. But a still greater problem is the 
supply of actors, or rather actresses. There are many excellent dramatic 
performers in India, but the profession, as indeed was the case in England 
not so very many years ago, is, to say the least, not very highly accounted. 
In reputable Indian dramatic companies the women's parts are still, as in. 
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Elizabethan days in England, played by men or boys. This expedient has even 
been tried for film work, but met with well-merited failure. Thus actresses 
have been found essential, and in the past have mainly been drawn from the 
<iancing-girl class. This reacts on the supply of actors, who in the circumstances 
can seldom be obtained from the more select or cultured classes. It also 
reacts more or less on all connected with the industry, to which a certain stigma 
undoubtedly attaches. Consequently, it is seldom that men of culture or 
education are attracted to the industry, either as actors, producers, or even 
financiers. Happil}^ however, there are honourable exceptionfe, of which I 
will make some mention later, and signs are not wanting of a general improve- 
ment. 

Some of the larger studios maintain permanent companies of actors and 
actresses and pay them regular monthly salaries. In these companies a ‘"super” 
may draw £2 or more a month, and a star — for there are stars — as much as £bo. 
The difficulty of obtaining respectable Indian actresses has opened an avenue of 
employment to Anglo-Indian girls. Some of them play Indian roles with real 
skill, and are among the most popular stars. One of them, who goes by 
the stage name of Sulochina or Water Lily, is a Jewess whose family presumably 
came from Iraq. In a short space of time she rose from being a telephone girl 
on about £9 a month to a film star on a salary six times as high. My Indian 
colleagues on the Committee at first thought that no Anglo-Indian girl could 
adequately mime an Indian woman's gait and postures. They, however, 
hailed the heroine of a film viewed in Calcutta as the best and most beautiful 
Indian film actress whom they had hitherto seen, and on being told that she 
was no Indian but an Anglo-Indian, handsomely admitted their error. 

Time does not permit me to describe all the other difficulties which Indian 
conditions impose on Indian producers, but a few must be briefly mentioned. 
First and foremost is the difficulty of a limited market. In the whole of the 
vast Indian Empire, including the Indian States, there were only about 360 
permanent cinema houses two years ago, and I doubt whether the number has 
since become much greater. Practically speaking, a cinema theatre does not 
pay in India proper in towns of less than 50,000 inhabitants, unless special 
circumstances exist, such as the presence of British troops, large industrial 
works, or a considerable student population. Such towns number less than one 
hundred. In Burma, where the standard of living is higher, theatres can be 
successfully run in smaller towns. Now the amount of money that can be pxit 
into the making of a film depends on the amount of money that it can win 
when exliibited. The smaller the number of houses that can show it, the 
smaller must be the returns and the more economical the production. The big 
American producers can afford to spend millions of dollars on a single film 
because they liave a world-wide market from which to recoup their overhead 
expenses. The Indian producer must be sparing in his outlay because he only 
has: a. small home market. And his home market is not only small in itself ; 
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it is not even homogeneous. Most of the better -class houses cater for Europeans 
or cultured Indians who cannot stomach the average Indian film, except 
occasionally as a curiosity, because of its technical shortcomings. Nor are all 
Indian films suitable for all Indian audiences. Thus, provincial differences in 
Indian culture are such that a film based on Bengali Jife may be utterly un- 
acceptable to a Bombay audience. The multiplicity of languages is another 
difficulty which is only partly solved by repeating captions in two or more 
languages. Illiteracy is still another difficulty, for a caption in a man's own 
language is useless if he cannot read it. But the biggest difficulty of all is 
the religious difficulty. Naturally a Mohammedan will not wish to see a film 
based on and glorifying the Hindu religion, and will normally stay away when 
such a film is screened. But think of the many fine film stories that might be 
drawn from Indian history, from the heroic exploits of the Rajputs, and from 
the glamorous splendours of the Great Moguls. The Indian producer has in 
some cases attempted to deal with such subjects, but has to walk very delicately. 
Partly because of hi> lack of skill, and partly because of the undue 
.sensitiveness of the religiose, the censors have not infrequently had to 
make rigorous excisions or even to prohibit public exhibition altogether. 
Even when there is no dispute about the accuracy of the representation of a 
historical incident, objection may have to be taken on the ground that it may 
excite communal enmity and lead to a breach of the peace. Even 
a film prepared for exhibition at a baby week almost failed to pass the censors, 
on the ground that its subject Inatter might offend deep-seated susceptibilities. 
How seriously such considerations must crib, cabin and confine the Indian 
producer is only too evident. Taking into account these and the difficulties 
previously mentioned, tlie advance of the industry hitherto has been remarkable 
indeed. 

The cost of producing the ordinary indigenous film of about eight to ten 
thousand feet may be as low as £375, and seldom exceeds £2,000. The average 
cost is certainly not higher than £1,500, and is probably nearer £1,000. In 
view of the demand for these films and the relative cheapness of their production, 
it is not surprising that the profit to be made out of them is considerable. The 
Bombay producers admitted that, taking the rough with the smooth, they made 
an average of 10 per cent, on their money, but though we assured them that we 
would say no word to the income tax authorities, they declined to show us any 
figures. Finally we formed t\fe distinct impression that their profits were very 
much higher than they indicated. One producer told us informally, wh^ 
we were inspecting his studio and our reporters were not present, that one of his 
films which had cost Rs. 30,000 to produce had brought back to him within a 
year no less than Rs. 100,000, or a clear profit of 233 per cent. 

I have already stated that indigenous films command a better hire and 
yield a better return to the exhibitor than the ordinary run of imparted films, 
and this is capable of demonstration by official figures. There is in Bombay an 
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•entertainment tax, which of course imposes on exhibitors the duty of making 
returns of revenue to a supervising authority. At our request this officer 
extracted from his registers figures relating to six leading cinema houses. 
These figures showed that in the first half of the year 1927 the three leading 
cinemas in Bombay which had exhibited only imported films realised between 
them Rs. 242,061 from their taxed seats, while the three leading cinemas which 
had only shown Indian films realised from their taxed seats Rs. 283,580. Thus 
the Indian films wen by over £3,000 in six months. Actually ihh is an under- 
statement, because seats costing 4 annas and less are not ta?|ed and are not 
included in the returns. The revenue from the 4 anna seats ^n the cinemas 
showing imported films is inconsiderable, but the 3 and 4 ania seats in the 
cinemas showing Indian films are normally crowded and yield aVery consider- 
able revenue. 

,The reason for the popularity of indigenous films is not far to seek. After 
all, we all appreciate what we understand best, and the familiar, for a time at 
least, is also the popular. Hence, the average Indian audience likes to see 
films which, whether they exhibit the past or the present, the religious or the 
secular, represent Indian, or at least oriental life, habits and scenes. In this 
connection it is significant that probably the most popular imported film ever 
screened in India was the pseudo-oriental film featuring Douglas Fairbanks as 
the Thief of Baghdad. But familiarity is not always popular ; it also breeds 
contempt. Of this an enterprising tea planter gave us an interesting example. 
He organised free cinema shows for his labour *force, but found that they took 
very little interest in imported films. ‘ He then tried to get for them Indian 
films, but found the rental exorbitant. Undaunted, he next bought a camera 
himself, shot the every-day scenes in his tea garden, and exhibited them to 
his labourers, who were delighted to recognise themselves and their companions 
amid the familiar sights of their daily round. But after a time they came to the 
planter and said '' So far so good ; now show us how the sahibs live." The town 
and city dweller is, of course, no less desirous of variety ; and herein lies the real 
danger which is facing the Indian producer. If he wishes to retain his existing 
market, he must cease to imitate and must improve his product. Can he do 
this ? I think he can if he will set about Ids' task in the right way. 

Hitherto most producing concerns have been managed by small men of as 
little business as of artistic training and instinct. Working capital has been 
lacking and has perforce been borrowed at high rates. In most cases production 
is not systematized, with the result that there is serious waste of time and money. 
In fact, the industry is inefficient, not only in technique but also in business 
methods. Three of the members of my Committee thought that money could 
be attracted to the industry, and its efficiency improved, by the enactment of 
legislation forcing all exhibitors to devote 50 per cent, of their screen-time to 
indigenous films within a maximum peried of ten years, and recommended 
accordingly. They also recommended various forms of State aid. The remain- 





QM or AETS 


II 


ing half of tho Conxmittee, of whom I was one, felt most strongly that, in view 
of the share of available screen-time which indigenous films had already won, 
a quota was entirely unnecessary, and further that its imposition would only 
perpetuate inefficient production, and lead to loss of existing audiences, the 
financial embarrassment of exhibitors, and a decrease instead of the desired 
increase in the number of cinema houses. In a minute of dissent we argued 
that what the industry required was organisation and business-like management, 
and we suggested that the publication of our report would bring to the notice 
of business-men that the producing industry had great possibilities. We 
accordingly envisaged the formation of limited companies, with adequate 
capital, management and technical staff, for the production and distribution 
of pictures, and also for the erection, at a later stage, of cheap but adequate 
theatres. We expressed the belief that such organisations would be able to 
produce infinitely better films at no greater expense than the crude films 
produced hitherto, and that the improvement in quality would prevent 
indigenous films losing their popularity and would pave the way for a larger 
circulation and an increased market. Lastly, we pointed out the scope for 
co-operation between East and West, and the possibility of such co-operation 
leading to the production of some Indian films of sufficient merit to obtain a 
market in the more critical countries of the West. 

Such co-operation has not been entirely lacking. “ The Light of Asia/' 
which I have already mentioned, was a film based on the life of Buddha, 
produced under the auspices ot an Indian company, acted mainly by Indians 
and shot almost entirely in India. The actual making of the film, however, 
was in the hands of non-Indians, though the artistic direction was partly 
Indian. Unfortunately, for reasons into which I need not enter, the film was an 
artistic rather than a financial success, and the Indian company relapsed into 
inactivity. More recently, in 1927-28, an enterprising British company sent 
technical staff to India, and in collaboration with Mr. Himansu Rai, who had 
played a leading part in “ The Light of Asia,” and actors entirely recruited in 
India, shot a film based on a fanciful tale written by Mr. Niranjan Pal, who was 
also the author of " The Light of Asia” scenario, on the building of the Taj 
Mahal. This film, entitled '' Shiraz,” has already enjoyed a “ pre-release ” 
run at a leading London house, and may, I understand, be enjoying another 
run at this moment. I trust this picture will be successful financially, for an 
artistic success it certainly is. • The same firm, again co-operating with Messrs. 
Himansu Rai and Niranjan Pal, and an all-Indian cast, has more recently 
produced another Indian film entitled '' A Throw of Dice,” which has already 
been trade shown and has, I think, prospects of winning great popularity on 
western as well as eastern screens. 

Side by side with these films I would place a 100 per cent, Indian film which 
was produced two years ago by two cultured Parsi gentlemen, one of whom 
actually directed it. It is entitled “ Sacrifice,** and is based on a work of the 
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famous Bengali poet Rabindranath Tagore. After a first and successful run 
in Bombay, its makers took the only positive copy to Calcutta to negotiate 
further releases. Whether dissatisfied with the offers received, or inspired by 
a laudable ambition, they brought the film to England to see whether they could 
tap the more extensive and remunerative markets of Europe. When we 
presented our report the result of their courageous enterprise was unknown. 
Subsequently it was learnt that they had succeeded, and that the world rights 
outside India of their film, suitably edited and reprinted, had been bought by a 
powerful film corporation. The film was also registered ujider the British 
statute as a Britisli film, having been entirely produced bylBritish subjects 
and in British territory. I witnessed it in India before its final editing, and 
found the plot strong and gripping, the presentation artistic, and the photo 
graphy much above ordinary Indian standards. Some of the actors were 
persons of education and culture, a leading part being taken by a university 
graduate who gave a really fine performance. Here then is a leading case to 
show that purely Indian films of a better ty^pe than the ordinary can already 
be produced, and if produced can even aspire to a place on non-Indian screens 
The notable success achieved by the makers of Sacrifice '' and the publica 
tion of the Committee’s report led to the formation of many schemes for tlu^ 
production of Indian films. Some were too ambitious, some were.not ambitious 
enough, and few seem to have come as yet to fruition. The most promising 
venture that I have heard of is the flotation by the makers of '' Sacrifice ” of a 
public limited company known as the Orignt Pictures Corporation, Ltd. 
They have, I understand, interested, Europeans resident in India, as well as 
Indians, in their company, and have ordered out up-to-date technical plant oi 
good quality, including a powerful mobile lighting plant. I am also informi^d 
that a large studio of the latest design, containing a specially planned laboratory 
and offices, is to be erected. The corporation hopes to start shooting films 
this month or next, and to produce one film a month. It intends to draw its 
actors from the educated classes, and has already secured the services of Indian 
ladies as well as gentlemen. Before long I hope to see some of their productions 
on British screens. An all-Chinese film has recently been commercially shown 
in London. If Chinese, why not Indian ? _ 

Another venture of which I have recently had word is that of the Indian 
proprietor of ‘‘ Pathe India,” a business which distributes films as well as all 
kinds of cinema machinery and raw stock. This gentleman is contemplating 
the conversion of his business into a limited company, which, in addition to 
existing activities, will itself produce silent, and perhaps talking, films, and 
establish a chain of theatres by acquiring old, or erecting new, houses. Madan 
Theatres Ltd., who already control a large circuit, were understood to be about 
to improve their studio and to increase their production of Indian films, but 1 
gather that the advent of the talkie ” has given them pause, as indeed U did 
to producers in other countries. 
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It is to be hoped that some at least of these ventures will be successful and 
will be able to put on the Indian market a regular supply of improved films 
at moderate prices, and thus preserve and diffuse more widely the taste for 
indigenous films. And by their agency the crying need for more theatres, or in 
other words, a wider market, can best be satisfied. But the burden should 
hardly be borne on their shoulders alone. The (Government of India and some 
at least of the Provincial Governments have begun to realise that the film may 
be a most potent engine for propaganda on behalf of public health, agricultural 
improvement and the like, and for mass education in general. A lead has been 
given by the Indian Government railways, whose Publicity Department not only 
tries to attract tourist traffic, but has actually co-operated with agricultural 
and other officials to produce, for free exhibition to the cultivator, films 
illustrating improved agricultural methods and rural betterment . The railweiys 
have taken the long view, rightly holding that anything which tends to increase 
agricultural production will eventually bring them increased traffic. Open- 
air shows are given along the railway lines, and delight audiences numbering 
thousands. A whole show does not consist of educational or propaganda films : 
commercial films of high entertainment value are inter-mixed, and thus the 
pill is gilded. But while giving great credit to the originators of such pro- 
j)aganda, my Committee could not help feeling that much of the time, 
thought and money expended on this valuable work was being wasted, owing 
to the absence of expert assistance. From this the producers of propaganda 
films were suffering even more; than the producers of Indian entertainment 
films. We accordingly strongly recommended a co-ordination of effort by 
the establishment of a central bureau with expert advisers, to meet the expenses 
of which all departments of the Central and Provincial (xovernments should be 
invited to subscribe, and which should arrange to produce propaganda films 
for all India, either in its own or in commercial studios. While our report was 
in the press our Secretary received a memorandum indicating that an official 
bureau more or less on the lines we contemplated had been in existence for 
eleven years in Canada, and had apparently been eminently successful. If a 
bureau be established in India there is every reason to hope that it will not only 
greatly improve and expand film propaganda and mass education, using perhaps 
the sound as well as the silent film, but will also guide and assist, by example 
and precept, the indigenous commercial industry. Whether a bureau will 
be established or not I do not k^ow, but it is encouraging to find that an expert 
film producer is likely soon to go out to India for employment under the Railway 
Board. 

I have, I fear, left myself no time to talk of the future, but perhaps the 
potentialities of the film in India are already apparent. That the cinema is an 
influence for good in India all the members of the Committee, by the end of our 
enquiry, were convinced. At present it only touches the merest fringe of India s 
millions, but those whom it does touch it undoubtedly in some measure 
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educates. It draws the lowest classes from the grog-shop, and others from less 
desirable entertainments. It enlivens existences that are too often drab and 
monotonous, and may serve to alleviate the disturbance of India's '' pathetic 
contentment " by inducing its devotees to adopt new and more enlightened 
ways of work and of life. I believe that the leaven is beginning to work, and 
that the despised film is capable of helping on the ferment by causing a mild 
and desirable intellectual awakening among the masses. He would be a bold 
man who would prophesy how either India or the cinematogfaph will stand a 
few years hence, but perhaps I may indulge in a fleeting vision! in which I see an 
Indian village of the future, where, as the cattle come honi^ of an evening, 
the headman switches on the wireless for the daily news bulletin and market 
intelligence, and where in the village hall or schoolroom a talking film in turn 
amuses and instructs " kiddies and grown-ups too." First the ^wing machine, 
then the bicycle, the gramophone and the motor became familiar sights in 
rural India. Is then my vision so extravagant ? 


DISCUSSION. 

Lieut.-General Sir William Fursk, K.C.B., D.S.O., Director of the Imperial 
Institute, said he left India in 1893 and had never been back there, so that he was 
not familiar with the present state of the country, nor had he any technical know- 
ledge with regard to films. He had been greatly interested, however, by the very 
informative account given of the efforts of indigenous producers in India and th(' 
success they had met with, at any rate with Indian audiences. The suggestions 
made by the lecturer towards the close of his remarks gave much food for thought 
For the last three years the Imperial Institute had had some experience with 
cinematography, the Empire Marketing Board having given them the apparatus, 
and also maintaining it, for the purpose of giving the rising generation in this 
country an attractive insight into the life and conditions in our Empire overseas 
particularly so far as agricultural conditions and mineral resources were concerned 
He knew, therefore, how difficult it was to keep up a sufficient and adequatelA 
varied supply of really well-produced films for such a purpose. 

The film provided a marvellous medium for the right kind of education, bv 
which he meant one which educated an audience without their being aware of if 
The ideal producer would be a scholar whoJ?new how to impart his scholarship in 
an attractive way, and if he was helped by a photographer who was a real artist , 
wonderful things could be done. He had been pleased, therefore, to hear th(‘ 
lecturer refer to the possibility of co-operation between such experts and the peopK 
of India. • 

The Empire Marketing Board were determined to go on with the work, to 1( ) 
the youth of the Empire learn in an attractive way something about life in Iht 
different parts of the British Dominions. 

Mr. H. Bruce Woolfe (Managing Director, British Instructional Films, Ltd.) 
said that as one who knew something of the trials and difficulties of film production 
be must congratulate the pioneers of the film industry in India on their achieve 
ments. The lecturer said that in India there' were 360 theatres. In England there 
#ere 4,000. England, moreover, enjoyed the advantages of a single language and 
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no religious dif 3 &culties to speak of ; yet the percentage of screen time occupied by 
indigenous productions in this country was nothing like so large as that occupied 
by indigenous productions in India. Those who had brought such a position about 
were certainly to be congratulated. 

It must be a joy for the producers in India to feel that a large and enthusiastic 
population was waiting to acclaim their work ; he wished that was the case in 
England. There was, however, one danger in that situation. The film was not 
national, but international ; and if producers became content to make films which 
satisfied the lower elements of their home population, but which could not be 
shown on the screens of the world, they would not make much progress. A world 
market was essential for progress and real success, but he saw no reason why 
Indian films should not obtain it. 

Of two of the films the lecturer mentioned he could speak from personal experience, 
because they were made by his own company. “ Shiraz had been shown in the 
leading theatres of all the principal European countries ; it was being shown in 
Australia and South Africa as wdl as India, and was now bringing in revenue 
from the U.S.A. The revenue accruing to his company from that film from the 
continent of Europe was higher than they had obtained from any other film they 
had handled, and he thought the final figures would head their list of receipts from 
foreign sales. It was too early yet to say what would happen with the film “ A throw 
of dice.*' When it was half-completed the " Talkie *’ boom commenced, but already 
the receipts from the continent of Europe was very little behind those of ** Shiraz." 

There was every prospect, therefore, that if Indian films, acted entirely by 
Indians and made entirely in India, were produced according to Western standards, 
they would meet with a welcome on the screens of the world ; if Indian producers 
showed foresight and courage they should have no difficultv there. 

He was pleased to hear the Indian railways were fostering the use of instructional 
films. Russia produced large numbers of cultural films ; in Italy a film of that 
type must be shown at every performance ; when an educational or cultural film 
was shown in Germany, a certain amount of entertainment tax was remitted ; 
France was supporting an organisation for the collection and distribution of such 
films ; Belgium, Czechoslovakia and sev^eral other European countries were doing 
a great deal to further the exchange and distribution of films which, as General 
Purse had said, educated people without their being aware of it. In England, 
however, verv little was being done. Could it be that this countrv was right and all 
thcother countries were wrong ? It was a (juestion which should be pondered over, 

Mr. Rushbrookk Williams said that on listening to the paper he felt the same 
sort of melancholy, almost as it were post mortem, satisfaction as Huss would have 
felt could he have looked down from the heavens on the Reformation, for in 1920 
he did his best to get the Governmenl of India to face the question. Through the 
patriotic action of one of the largest film-producing houses in En^^land, he had 
been successful in obtaining a preliminary survey by an expert, at the film -producing 
comoanv’s own cost. He was sorry’- to sav the report of that expert was pigeon- 
holed ; had action been taken on it, it might have simplified the valuable labours 
of the Indian Film Committee. 

The cinema in India was among the most important of all educative influences. 
Like the lecturer, he had been struck bv the immense enthusiasm displayed by the 
man in the street in India for films dealing with Indian history and legends. The 
displaying of such films in theatres other than those which specialised in imported 
films was even commoner up country than in the big Presidency towns. 
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It seemed to him the influence of the -cinema in India might work along tut, 
converging lines. First of all, the very real interest taken even by the poou i 
classes in India in films which dealt, for example, with some incidents in Hu 
Mahabharatha was likely to give a new meaning and colour to the old tradition.! ] 
culture. With the combination of Eastern taste and Western skill, the man in 
the street would find the range of his interests enlarged, moreover, and in cidditioi^ 
to the representation of his own culture he would demand some touch of the West 
Along those two lines progress was likely in the near future. 

Though suffering from the lack of the latest apparatus and properly-equipped 
studios, the Indian producer had certain great advantages, j He had the most 
wonderful range of public and historical buildings in the w(>|”ld round which h* 
group his scenario, and had at hand a ver^^ cheap and pic^^uresciue crowd. Tii 
American films, for example, in the larger productions a considerable part of tiu 
cost was incurred in hiring crowds. Once the technical side of picture-making was 
improved in India, those advantages would make Ihetnselves felt. 

The film " A throw of the dice " was filmed in Jeypore, by the courtesy of the 
Government there, and no doubt large numbers of Indian States, containiii;.; 
wonderful relics of Mughal and Hindu architecture, would be willing to help am 
company which desired to film an incident or story within their borders 

Sir Atul Chatterjee, K.C.I.E., High (‘ommi.ssioner for India, thought 
Mr, Rushbrooke Williams might be mistaken in imagining his represimta lions t<t 
the Government of India were without effect ; it was probably as a rcisult of thein 
that the Indian Films Committee was appointed. 

With the progress of time India, with its population of 320 millions, oiighi tc 
provide a fairly large audience for purely Indian films, but he was most anxious 
that a correct and vivid presentation of Indian life should be available for the work! 
at large, and he agreed with Mr. Hriidc Woolfe in thinking that Indian producers 
should aim at a world market. There was a verv large demand all over Enro])( 
and America for really correct descriptions of life in India ; India had suffered 
through incorrect presentations, and the Government of India were most anxious 
for improvement in that respect. 

He had been .struck by what the lecturer had said as to the length of Indian 
films. It was natural that, judged by Western standards, Indian films should 
seem long. Indian audiences were accustomed to very long dramatic performanci'^. 
and liked to have full value for their money ; moreover, very little in the way of 
entertainment was available to enliven the dull and drab lives of the Indian 
industrial worker and peasant. 

The lecturer had referred to the cultural possibilities of tlie film industry in 
India, and personally he thought there were very great possibilities in that direction 
A large number of educated Indian men and women were looking to the film industn 
for employment, and he believed many of those now engaged in it were highl> 
educate people ; the lady who took the principal part in Shiraz was a distin 
guished university graduate. That indicated that the cultural possibilities of tlu 
film in India were very great. India had always been interested in dramatic 
performances, and would no doubt utilise the film as a cultural instrument, ju^^f 
as she used the drama in former days. 

By the cinema and by broadcasting it should be possible to bring about ^ 
complete transformation of Indian village as well as town life. The dissemination 
ol accurate and interesting news and useful information about agriculture and th( 
various other pursuits of the people was extremely important. If the cinenn* 
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industry was developed by agricultural, educational and local authorities as well 
as by the Government of India a real transformation could be brought about, 
and broadcasting should be utilised in the same way. Anytliing which brought 
interest into the dull lives of the villages would be a most potent form of education 
and tend to raise the standard of living. At present there was a sort of vicious 
circle ; the standard of living was low and people could not go to the cinema, and 
because cinemas and so on were not well patronised people had difiiculty in under- 
standing the need for a rise in the standard of living and the nece^ssity of earning 
more wages and becoming more efficient in the modern sense of the word. 

Mr. E. Foxkn Cooper (of the Colonial Films Committee) said the cinema industry 
appeared to have begun in India in the same w^ay as it was started in this country ; 
it was taken up, he gathered, by people of the showman class rather than by educated 
men, and at first films were looked on men‘h^ as a form of entertainment, and were 
not of a very high order. In India as in England, however, it would probably 
develop into one of the most vital ways of educating every class of the population. 
He agreed with the lecturer that the cinema in India should prove an educational 
instrument of the highe.st order. The Colonial Films C ommitit'c, it might bo of 
intere\st to remark, w^as at present carcfullv examining the b(‘st means of using the 
cinema to educate the natives of the various colonies. 

Mr. G. W. Daw'Son (Indian Kailways Publicity D(‘partment) .said the lecturer 
had stated that the film industry in India had grown up without Government 
assistance, and that th(‘ Indian railways in producing propaganda films were 
handicapped by lack of technical knowledge, wdiich liad J(‘d to a certain w’astage 
of effort. As one connected with the \vork of the dc^partim^nt which produced 
those films he would like to give an account of what liad been done. 

In the last three years 79 films had been made, at an average cost of £1^0 each , 
the funds allotted were very small. The filTns were made to secure rural uplift, 
<ind to appeal to the ryot class. Just as the ordinary Indian producer had to make 
bis films to suit his market, making them long, and making the action slow so that 
the people could follow it, so also the films he w'^as dc.scribing had to be made to suit 
their audience. Except for tourist films, no attempt was made to make films 
for people outside India. 

There were now eight cinema cars running on the Indian railways, and during 
the last official year 7O6 opem air show^s w^re given, to an audience of i,0oo,ooo 
people ; sometimes the audience was as large as 30,000, all sitting in the open 
air. There were also special agricultural demonstration trains which toured the 
country. The fact that a man had a great deal of technical knowledge did not 
necessarily make him a good producer of films ; he must have a flair for choosing 
his subject and visualising his treatment of it. 'fhe GoNcrnment of India did not 
take technical knowledge as the only criterion. 

Mr. S. G. Tallents, C.B., C.BfE. (Secretary. Empirt' Marketing Board) said 
that India was to be congratulated on the position she had achieved. In this 
country, so far as films were concerned, we were permanently bullied by America. 
Russia, having been cut off since the w^ar from the rest of the world by a sort of 
cordon sanitaire, had developed a great film industry of her owm, however much 
<uie might dislike some of the causes to which if, was applied ; and he gathered 
India was now going to do the same sort of thing. 

He hoped Indians would not listen too much to w^hat was said about an inter- 
national market. If good Indian films were to be produced, the first thing w^as for 
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Indians to make the best films they could from a purely Indian pdnt of vicu 
If they were good enougb, they would find a market elsewhere. 

He was a little surprised by Mr. Foxen Cooper *s statement that films rose froiii 
the entertainment level to the instructional level ; personally, he thought the two 
things were different ; on the one side there was the art of the cinema, and on the 
other side its instructional aspect, though such a film as Mr. Bruce Woolfe's Life 
of a Plant ** was a masterpiece in both fields. 

One of the great problems wliich had to be faced was the bridging of the great 
gulf which existed all over the world between the results of scientific research and 
their application on the farms and in the villages. He bclievfed the cinema hel(J 
unlimited possibilities for bringing the discoveries of the laboratories to the service 
of the men who should apply them in the fields, and the lectur^ suggested that in 
India a real attempt might be made to make films of that kind. If that wer( 
done, India would give a lead to the whole Empire which was b^dly need ed. 

The story the lecturer told of the tea planter who tried to interest his men in 
the cinema reminded him of an incident which happened on a plantation in Africa , 
where the owner took a film of his workmen, who came with great interest to see il 
It so happened, however, that one of the men who appeared on the film died a 
few days afterwards, and when the labourers saw the picture of the dead man or 
the screen they fled in a body ! 

The Lecturer, in reply, said he wished in the first place to thank the Chairman 
for sparing the time to be present and preside that afternoon ; it showed the deep 
interest he took in Indian affairs. All those who had spoken agreed that the cinema 
in India had immense possibilities. Mr. Bruce Woolfe suggested that if the Indian 
producer would hitch his vragon to a star he had a great world market before him 
Personally, he feared it would be a long time befpre that happened, and in any cas(‘ 
there was a big market to be found in,Jndia. To get a world market for Indian 
films it might be necessary to make use of that terrible blight, the ** universal 
appeal,*' which was usually an appeal to the worst rather than to the best ; but 
if the films were really Indian, though they might appeal to a certain number oJ 
people, they could not appeal very frequently to the man in the street in England 
or America. It was only occasionally that one could hope to see an Indian film 
in England. 

Mr. Dawson's remarks were interesting as showing that more had been done m 
India by Government than he himself had realised, but he thought his criticism 
still stood : the spirit was excellent, but the execution was not very good. So 
far as the films were intended for home consumption they were all right, but h‘ 
had yet to see an Indian film that was good-enough for propaganda in this country 
and still less in America. He hoped, therefore, that expert assistance would b(‘ 
forthcoming on the technical side and Indian production would improve, 


The Chairman, on behalf of all those present, thanked the lecturer for hi- 
interesting address, and congratulated him on the very hard work which, as a 
member of the Committee in India, he had done to produce their report. 

Personally, he regarded the production of indigenous films of Indian life, suited 
for exhibition to Indian audiences, as very important. He agreed that a world 
appeal was also important, but thought that the picturesqueness of life in IndiJ< 
would have a universal appeal if properly presented. The first concern, however 
must be to interest and entertain the people of India themselves. He "would like 



N0V, W 


JOURNAL OF THl ROYAL SOCIETY OF ARTS 


19 


ludiE to b6 affected by all the forces wliich were having a world effect, and undoubt- 
edly the cinematograph was one of these. He said that not only in the hope that 
India would modify it and direct it to her own advantage, but also so that India 
might make in that direction, as in many others, a contribution for the lack of which 
the world was poorer at the present time. 

A great factor in India was the cheapness of production. Though the wonderful 
light obtainable for the greater part of the year did not entirely remove the need 
for artificicil illumination in some cases, it was a tremendous advantage, and there 
could be no doubt the situation in regard to light in this country had been one of 
the factors which had hindered the development of English films. Moreover, as 
had been pointed out, the picturesqueness of the crowds and their ready availability 
wais another factor w'hich cheapened production. 

The advent of the “ talkies " had practically paralysed the home industry, at 
least for a time. In India their effect would be twofold. There were so many 
vernaculars that a talkie in one language would not be of much use for people who 
spoke another, but on the other hand, a talkie in one of the commoner languages 
should make a big appeal to an illiterate audience who could not read the ordinary 
captions. 

The difficulty of securing actors and actres.ses in India was interesting to notice, 
and was another instance of how the conditions of development in India were similar 
to what they had been in this country. Many people^ were fond of stressing the 
differences between East and West ; personally, he was always more surprised at 
the great similarity between them. It was necessary to foster the spirit in India, 
as it had been necessary to foster it at home, that work which was for the welfare 
or recreation of the people was honourable work. 

A lot had been said about dull villages, and the importancA‘ of the cinema there. 
There might be a danger that the flm industry, if left to private enterprise, might 
for financial reasons not reach the village^. One reason for the depopulation of 
the countryside in Australia, and especially where an attempt was being made to 
form group settlements, was that the women in particular wanted to move to the 
nearest town, where there was a cinema. It would be a pity if anything happened 
in India to increase the drift to the towns. The railways, by their cinema cars, 
had shown one way of overcoming the difficulty, but there were many thousands 
of miles in India where no railway existed. The question might be considered, 
therefore, of having motor outfits which could tour the villages, either under private 
enterprise, if it was likely to be financially successful, or undertaken by Government. 
These motors could show instructional films, with some spicy ones added to give 
entertainment. 

Personally, he was especially anxious that health films should be shown in that 
way. He believed it would pay the Government to show throughout India films 
(exhibited in that or other ways which would teach simple lessons in hygiene and 
preventive measures against the great endemic and epidemic diseases which took such 
ti toll of life there. In any development of the cinema that should not be forgotten. 

He was interested to find that Charlie Chaplin was popular in India. When his 
friends became pessimistic about India he always said that he found such a fine 
sense of humour amongst Indians that he could not but be hopeful for their country, 
because where there was a sense of humour there was a sense of proportion and 
good judgment. 

He was glad to see so many people present and taking an obvious interest 
in India, and he was sure they had all benefited by the lecture. 

The proceedings then terminated. 
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Sir Valentine Chirol.— Sir Valentine Chirol, who died on October 22nd, 
at the age of 77, at his London home in Carlyle Square, was born on May 23rd, 
1852, the son of the Rev, Alexander Chirol, of Catsfield, Sussex. After receiving 
his education mainly in France and Germany, he became a clerk in the Foreign 
Office in 1872. Resigning his clerkship after four years in the Foreign Office, 
he spent the next sixteen years travelling in the Near and Middle East and 
elsewhere, frequently as correspondent of the old London Stkndard. In 1892, 
at the invitation of Moberly liell and Sir Donald Mackenzie Wallace (then the 
Director of the Foreign ].)epartmcnt of The Times), he became The Times 
correspondent in Berlin. When he went to Berlin, the relations between the 
British and German Governments were on a friendly footing and Chirol speedily 
established close personal contact with Baron Marschall von Bjeberstein, then 
Foreign Secretary, and at a later date German Ambassador at Constantinople, 
and with Herr von Holstein, a leading figure in the German Foreign Office. As 
long as Capri vi was Chancellor, Chirol was in sympathy with the aims of German 
policy, which at that time was not unfriendly to this coiintiy, and, when in 1894, 
a proposal was made for a liritish lease of a strip of Congo territory between 
Lakes Tanganyika and Victoria to facilitate the construction of the projected 
Cape to Cairo railway, Chirol strongly supported the GcTinan view that such a 
lease would be contraiy to the spirit of the Zanzibar Agreenumt. When, however, 
in the same year the Emperor replaced Capri vi by Hohenldho, the spirit of 
German policy underwent a change and the strong liru^ taken by Chirol, in The 
Times, in regard to the famous “ Kruger " telegram led to the doors of the German 
Foreign Office being closed against him and to 9 virulent campaign of abuse in 
the German Press. About a year after «*:his episede, Chirol went to The Times 
office in London as deputy to Sir Donald Wallace, whom he succeeded as Director 
of the Foreign Department in 1899, remaining in that post until his retirement 
in 1912. India and the East was always one of his strongest interests. He 
made many journeys to India from 1883 onwards, and sympathised with many 
Indian aspirations. He was frequently consulted by Lord Morley in regard to 
the Morley -Minto programme of reforms, and his letters to The Times, afterwards 
published in the form of a book entitled “ Indian Unrest,” embodied his 
appreciation of the Indian situation and some frank criticism of many leading 
personalities, both English and Indian. Chirol was selected in 1920 to deliver 
the first of the annual lectures instituted in memory of Sir George Bird wood, 
his subject being ” The Enduring Power of .Hinduism.” He also took part from 
time to time in the discussions of papers read at meetings of the Indian 
Section. 

Joseph Leeming, F.R.I.B.A. — Mr. Joseph Lemming, who had been a Life 
Fellow of the Society since 1902, died on October 8th last, at the age of eighty, at 
Old Colwyn, North Wales, where he had been living since his retirement from 
professional work some twenty-five years ago. Born at Halifax, Yorkshire, he 
was the son of Mr. Alfred Leeming, of that town, and after being educated 
privately, was articled to Mr. Luke Horsfall. He commenced practice on his 
own account at Halifax in 1872, and in partnership with his brother was the 
architect of a large number of important public buildings in Yorkshire and 
Lancashire. 



N<w, 15, 1^39 


JOUKNAL OF THE ROYAL SOCIETY OF ARTS 


21 


NOTES ON BOOKS 


Life ai^d Work of Sir Norman Lockyer. By T. Mary Lockyer and Winifred 
L. Lockyer, with the assistance of Prof. H. Dingle. London : Macmillan Sc 
Co., Ltd. 1 8s. net. 

For various reasons the position occupied by Lockyer amongst the greater 
Victorian scientists is not one which lends itself very readily to assessment ; but 
it would be difficult to imagine a more satisfactory method of presenting his work 
in its true light than that which forms the basis of this biography. So many of 
the controversies which he initiated are still living issues that something more 
than a mere history of his own investigations is needed ; and it is, therefore, of 
peculiar value that in the second half of this volume a number of eminent authorities 
should have contributed critical appreciations of Lockyer's work in relation to 
the most recent views. 

The desirability of such a treatment seems to arise from the unusual degree in 
which Lockyer was accustomed to think in advance of his facts. The caution 
with which his brilliant speculations were often received by the scientific world 
was due, not so much to a necessity for mental readjustment, as to a real scarcity 
of positive evidence by the light of which the new views might be judged. It 
remained to be seen whether the evidence, when it should accumulate, would be 
favourable or the reverse, in some cases, of course, it was favourable ; but in 
others the original suggestion was shown to need great modification, or even 
abandonment; while others again, and those amongvSt the most important, are 
still unsettled problems. ♦ 

Of the immense practical value of .specftlation.s of this type there can be no 
doubt ; though they may be stigmatised as far-fetched, and may cause irritation 
in certain quarters, they act as unrivalled stimulants to experimental work. 
l-»ockyer himself puts the point in a nutshell when, in the course of a divseussion 
with Father Secchi, he writes : “ Sans une hypothese qui dirigeait mon travail, 
j'aurais bien certainement beaucoup moins interroge le Soleil quo je ne Tai fait ; 
and he quotes with telling effect Faye*s epigram : “ Une bonne th6orie est aussi 
necessaire qu'on bon telescope,’* 

The detailed appraisement of Lockyer’s work, to which reference has already 
been made, is preceded by a biography of more usual type, occupying just over 
half the book. Even here, however, the treatment remains somewhat impersonal : 
the career, rather than the man, is displayed. That career, it is perhaps needless 
to remark, was extraordinarily rich and many-sided, in the Victorian manner. 
It was also pursued, at all events in the earlier years, under conditions of unusual 
disadvantage; for Lockyer's offit^al position, from 1857 until 1875, was that of 
a clerk in the War Office, his duties in this capacity consisting largely in acting 
as permanent editor of the Army Regulations. It is true that from 1870 he was 
lent as secretary to the Duke of Devonshire's Royal Commission on Scientific 
Education, and never actually retunied to the War Office ; but the whole of his 
valuable early work on the constitution of the sun was earned on in such hours 
as could be spared from his official duties ; and our admiration does not diminish 
when we leam that in 1869 he took a leading share in the foundation of Nature, 
becoming the first editor of that periodical, an office which he continued to bold 
for no less than fifty years. 
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From 1875 the situation began to improve, as in that year he was formally trans- 
ferred from the War Ofhce to the Science and Art Department ; but his position 
remained somewhat ill-defined and irregular, and the tentative and temporary 
nature of his appointments niiisf for many years have been a source of anxiety. 
Ft \\sas not until i88f) that his employment was put on a regular basis 'by his 
appointment as Lecturer in Astronomy at the Normal School of Science, the title 
of the office being changetl to that of Professor in the following year. 

His main life-work— the application of spectroscopic methods to the* problems 
of astronomy and cosmogony - is admirably set forth in these pages. His great 
store of energy, however, found outlet in numerous oth(T directions. Leaving 
out of account such minor ventures as the compilation of an ai^'^otated handbook 
embodying the Pules of Golf, and the projected (though, unfortunately, not quite 
realised) publication of a book on “ Science for Artists," we fipd an astonishing 
record of valuable work of a secondary cliaracter. Of this, perhaps ihe most 
important was the tireless pressun' exerted in forcing on the attention of succes.si\(' 
reluctant Governments their responsibilities towards Science* in this country ; 
and his achievements in this field alone would have sufficed to win for him the 
gratitude of his scientific successors. 

The Typography of Newspaper At>veu'jiskmi:nts. By Francis MeynelL London 
Messrs. F>iicst Benn, Idd. .> guineas. 

A great many people ought to know by now that Mr. Francis Moynell isamanol 
taste ; quite a large number are aware that he is one of our leading typographeis. 

The advance of typography is part of that general counter-oltonsive of the arts 
against philistinism which marks the post-W'ar decade*. Quantity has been tru‘d 
and found wanting ; (pinlity stands a chance of coming into its owm. Machiiu's 
having become universally familiar, their procfiicts will more and more liave In 
be mixed with art if they are to be attractive. Printing, for instance, has got to 

fine printing, or it will no longer toll. 

Mr. Meynell, though a writer, publisher, printer and typographer himsell, wrile*> 
about his subject with a beautiful and critiail detachment. He sees tlie wood in 
spite of the trees. If one can become sufficiently insensitive to the ama/diig 
exaggerations and absurdities with which advertisement abounds, it is clear that 
the aesthetic activity which its presentation evoke^s may be found absorbing and 
delightful. 

The rules of this special art arc analysed by Mr. Meynell with perfect lucidit} 
It is a visual art, involving principles familiar to the student of painting, and 
indeed of any of the fine arts. As time goes on wc may hopefully expect tliat 
greater restraint and a better sense of proportion will be shown by the humblci 
as well as by the rare and distinguished members of Mr. Meynell’s calling. 

The icsthetic appeal of a fine, illustrated advertisement is, however, boinul 
to be impure : tainted with a non-aesthetic piypose, which is, to make people 
buy such-and-such an article. Again, Mr. MeynelFs analysis of the psychologu i‘l 
principles at issue is admirable. 

The introductory essay is followed by ninety pages of type specimens, whosr 
set piece, in the great legibility trial, is the famous : " Quousque tandem abutere, 
Catilina, patientia nostra? ” After that we get tables of tlie measurements ol 
types — all most useful — and finally a gallery of contemporary advertisements 
. This is a book which ueed not be recommended ; I should not be surprised d 
it becatne a land of beait seller, and again, a limited fine-paper edition would 
probably be bought up with eagerness by people in every part of the world. 
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MEBTINOS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Mosdav, November 18. .Architects, Koval Institute of 
British, 9 Conduit Street, W. 8 p.m. Mr. Alan K. 
Munby, ^‘The Design of Science fiuildings.” 

Arts, Royal Academy of, Burlington House, VV. \ p.m. 

Prof. Dr, A. P. Laurie, “ Methods of V\’all I*aititing,” 
Brewing, Institute of, at Charim* Cross Station Hotel. 
Strand, W.C. 7.4'^ pm. Prof Dr. R. H Hopkins 
and Mr. J. A. Bums, “ The Proteolvtic Eruvines in 
Germinating Barley.” 

Electrical Engineers, Institution of, at the Lniversitv, 
Liverpool. 7 p.m Dr. N. W. MrLaihlan, “The 
Theory and Practice of Modern Loud Sneakers ” 
Geographical Societ\, at the Aeolian Hall, New Bond 
Street, W. 8.30 p.m. Mr Carveth Wells, “ Th<* 
'Colour of Ruwen/ori.” 

Mechanical Engineers, Institution of, Store\’s (iafe, 
S W. 7 p.in Mr. .A, G Brown, ” Artificial Lighting 
of I'actoncs luid I'ublic Buildings (Joint Meeting 
With Students* Sections of Uie Institutum of (ivd 
Engineers and Institution of Electrical Enginecis ) 
1 ‘ubhc Wfirks, Roads and Transjiort Congress, at the 
Royal Agricultural Hall, Islington, N. 230 pm 
Ml H. C Head, “'Par in Road Making and Treat- 
ment.” Mr G Marlow Reeit, “ Local .Authorities and 
the Safety First Movement ” 

University of London, at King’s Ctillege, Strand, W.C . 
5.30 p.m. Dr. H, C. Barnard, ” Ttic Edmation of 
Girls m I' ranee under tin Ancien Regime.” (Leiturei ) 
.At King’s College, Strand, W.C 5 30 p.m. Re\ 

G, H. Wcxidward, *' Eeelesiastical Music ac lure II 
- Carols.” 

.At King’s C'ollego, Strand, \N'.(. 5.^ pm. Pml 

H. Zickendraht, ” Scientific Radio Research ii* 
SwitrerUnd.” (Lecture 1 .) 

At the f.oridon School of Ea-onomics, lioughton 
Street, W.C. 4,30 pin, Mr. E. H Warmmgton, 
‘‘The Debt of Medieval ENitlorcrs to Atnient 
Discoverers.” (Ledure I ) 

At University Colh'ge, Gowei Sticel, W.C, 2 pin 
Dr. D. L. Brady, ‘‘ England in Shakespran'’s Da^ 
Ja’Cture VI Alchenn and the .AUheimsts”* 

At Universilv College, C»owei Street, W ( . 5 30 p tii. 
Miss E. J. Davis, ” How London became the Capital 
of England.” (Lecture 1 .) 

i'cisDAV, Novlmbi « i<). . Arithrotiological Institute, 
Upper Bedford Place, W.C' 8. 30 pm Prof W J 
Sollas, " The Sagittal Section of the Human Skull.” 
Arts, Roval Academv ol Burlmgton House, W. i p m 
Prof, Dr. A P. Laurie, ” The Theoi v of Colour .and its 
Application to Paiiitnig ” 

Automobile Engineers, Institution of, at the Engineering 
Scientific C'lub, Wolverhampton 7, 30 p m Mr 
W. H. Goddard, " The Men edes-Henz Dicst'l Engine ” 
^ ivil Engineers, Institution of, Great Cie<ir-'e Sturt, 
S.VV. 6 p.m. Prof, E, (i, Coker, ” Srime Iixperiniental 
Methods and Apparatus for l!)etcrnuTiing the 
Stresses in Bridges and Framed Sliuctim*s ” 

Heating and Ventilating Engmeers, Institution of, at 
Milton Hall, Deansgate, Manchester. 7 p.m. Mr 
p. Stott, ” Fan Standardisation Committee’s Report ” 
Historical Society, at Bnice Grove Sidiool, 'rottenham, 
N. 6.30 p.m. Miss D. Dymond, “St. Anselm.” 
Public Woiks, Roavis and Transport Congress, at the 
Royal Agricultural Hall, Islington, N. 11 a.in. 
Mr. B. i>nce Davies, “ The Arrangement and Econo- 
mic-s of a Town Plan.” 

3 p.m. Miss J. F. Abram, “The Inter-relation of 
^ Public Sendees and Town Planning.” 

Statistical Society, at the Royal Socictv of Arts, Adelphi, 
W.C. 5.i< p.m. Prof. J . H. Jones, “ The Present 
Position of the British Coal Trade.” 

Trans’^ort, Institute of, at the Institution of ElectricaJ 
Engineers, Savoy Place, W.C. 5.45 p.m. Informal 
Meeting. Opener — Mr. W. Oldham. 

University of London, at King’s College, Strand, W.C. 
.5.30 p.m. Prof. Sir B. Pares, “ Russian History to 
1861. Lecture VI— John the Dread.” 

King’s College, at 40 Torrington Square, W.C. 5.30 
p.m. Dr. J, Krr.yzanowski, “The Polish Novel ir 


the iglh Centurv. l.ecture V — Eliza OrnesrkoMtti and 
her Fight for the Oppressed.” - 

At Universitv C.ollege, Gower Street, W.C. 5.50 p.m. 
Col. I). C. f ameron, “ Some Administrative Di&culties 
of Mechanisation.” 

At University College, Gower Street, W'.C . 6.30 p.m. 
Mr E. 'r. Elbourni', “ Engineering Management.” 
(Leetiire 11 .) 

Zoological Society, Regents Park, N.W. 5,30 p.m. 
Scientific Business Meeting 

A'fdnisdav, Novimhkr 20.. Arts, Royal Academv of, 
Burlington Hou.se, W 4 p.m. Prof 'Dr A. P. I^urie, 
“ Earh Methods of Oil Painting.” 

CTv’il Engineers, Institution of, Gnat Giorge Street, 
SW. (). 30 pm. Students’ Meeting. .Address In 
Mr. G. C Ihini*, Chairman of the C onnuittet' of London 
Students 

Hleetrical Eneinecr*-, Institution of, at tlie Roval Victori.i 
Hotel, Shethe Id. 7, 3 (j p m. Mr A. Tustm, “ Oiganiaed 
Snentilie KeseareJj and I'.iigintenng Progress.” 

At the ( levcland leehiiual Institute, Middle.sbrongh. 

7 P m. 

Geological Society, Burlington House, V\'. 5.30 }\m. 

I iterature. Royal So« iety of, 2 Bloomsbury Square, 
W C 5,15 p.m. 

Mechanie.il Engineer^. Institution of, at the Grand 
Motel. Shethcld 7 30 p.in, Mr H J. Davies, “'The 
Efteel ot .ShdT'e and Sutlace Conditions on the Resis- 
♦anec ol Matenals to Repeater Stresses.” 

Meteorolog'r al Society, 49 Cromwell Road, S.W. s p.m. 

(1) Ml M. (L Jienneft, “The Physical Conditions 
(ontrclhng Msibilitv llirou'di the Atmosphere.” 

(2) Dr L I', Richardson, “ The Retleetivity of Wood- 
land I'lelds and Siihuibs betw(>rn London and St. 
Albans ” (3) Phora C. .Marwick, ” The Flcctric C,han e 
on Rain.” 

Mierosiopnal Soi iet\ , 20 Hano\er Square, W 8 p.rn, 
G) Di. P. de Beauchamp, “ Dicranophorus hudsom 
dila.Mott)” {2) Dr. J. A. Hew'itl, “ Sarcrx’VBtis in 
Human Heart Muscle.” (3) Mr. T. li Wallis, “ The 
i’rojeetograph an Optical Instument for the Projec- 
tion of Images of Microscopical Objects.” 

Publu Health, RonbI Institute of, 37 Russell Squan*, 
Wc i pm. Dr. Malcolm Donaldson, The Earls 
DidgnoM*- aiul Tn'atmcnt of Malignant Disease.” 

_ Public Works, Roads and Tiausiorl Congress, at the 
Koval Agridiltural Hall, Islington, jt a.m. Mr. 
(i. H JIar.'reii\es, “.A Simplified Method tor the 
Design of Single Srian Lramc Bridges.” Mr. C. S. 

• hettoe. “ l lie Widening of Highway Bridges.” 

3 ]) m Mr. T Peirson krank, “ Bituminous Road 
.Surfacing ” Dr. IVtcvSpielmann,” Road Emulsions.” 
United Service Institution, Whitehall, S.W. 3 p.ni 
Colonel A. Brough, “ Modern Military Bridging.” 
liniversitv of London, at King’s College, Strand, W.C , 
5,30 pm HE. The Esthonian Minister, “Modern 
Ivsthonian Literature. Lecture I— Esthonian Folk- 
Lore ” 

At King’s t ollccc, Strand, W.C. 5.30 p.m. Prof. 
H. /ickciulraiil, “ Svaentifu' Radio Resi'arch in 
Switzerland ” (Lecture 11 .) 

At King’s College, Strand, W.C. •3.30 n.m. Prof. 
W. T. Ciordon, “The. Contribution of King’s College 
to the .Advamement of Learning during the Century 
1829-19.8. Lecture VTI— Geology and Geography.” 
At the London Srliool of Fveonomie.s, Houghtbn Street, 
W.C f) p.m. Uicture VII on “ Office Machinery.” 

At Universitv College, Gower Street, W.C'., 3 p.m. 
l 3 r. C. 1 ’elli/./i , “ La Lirica del Parudiso.” (J-ccturt* III) 
At Universitv Colic .e, Gower Street, W.C . 5.30 p.m, 
Mr. 1 . (' Grondahl, “ Some Norwegian Wfitersofthe 
Present Dav (Kiksmaal).” (Lecture 111 .) 

At the Roval Veterinarv College, Great College Street, 
N.W. 5.30 f'.m. Major G, W. Dunkin, “ Reeeiit 
Researches on Immunization against Distemper in 
the Do,«z.” (Lecture III.) 

Thursday. Novembi-r 21 . . Aeionautical Society, at the 
Roval Society of Arts, Adelphi, W.C. 7.45 P.m. 
Captam L. VV. Johnson, “ The Inspection of Metals 
and their Alloys.” (Joint Meeting with Institution of 
Automobile Engineers.) 

Chemical Society, Burlmptoii House, W. 8 p.m, 
(H Mr. T. M. Lowrv, “The Rotatory Dispersion of 










JOURNAL OF THE 
ROYAL SOCIETY OF ARTS 


No. 4018 FRIDAY, NOVEMBER 22nd, 1929 VOL. LXXVIII 

— ^ ^ 

All communications for the Society should be addressed to the Secretary^ John Street^ 

Adelphu H".C.2. 


NOTICES 


NEXT WEEK 

Monday, November 25th, at 8 p.m. (Cantor Lecture.) E. G. Richardson, 
B.A., Ph.D., D.Sc., Lecturer at University College, “ Wind Instruments from 
Musical and Scientific Aspects.” (Lecture II). 

Demonstrations will be given on the various instruments. 

Wednesday, November 27th, at 8 p.m. (Ordinary Meeting). C. Norman Kemp, 
B.Sc., A.I.C., Secretary Royal Scottish Society of Arts, “ The Examination of 
Coal and Coke by X-Rays.” (Dr. Mann Lecture). Dr. Frank S. Sinnatt, 
F.I.C., M.I.Min.E., will preside. 


COUNCIL 

A meeting of the Council was held on Monday, November nth. Present : — 
Mr. Llewelyn B. Atkinson, M.I.E.E., in the Chair ; Sirj^harles H. Armstrong ; 
Lord Bledisloe, P.C., K.B.E. ; Sir D. T. Chadwick, C.S.I., C.I.E. ; Sir Atul C. 
Chatterjee, K.C.I.E. ; Captain Sir Arthur Clarke, K.B.E. ; Mr. P. Morley 
Horder, F.S.A.; Sir Herbert Jackson, K.B.E., F.R.S. ; Major Sir Humphrey 
Leggett, R.E., D.S.O. ; Sir Henry A. Miers, F.R.S. ; Col. The Master of 
Sempill ; Sir George Sutton, Bt. ; Mr. Alan A. Campbell Swinton, F.R.S. ; Mr. 
Carmichael Thomas, and Lt.-Col. Sir A. T. Wilson, K.C.I.E., C.S.I., C.M.G., 
D.S.O. , with Mr. G. K. Menzies (Secretary), and Mr. W. Perry^ (Assistant- 
Secretary). 

The following candidates were duly elected Fellows of the Society : - 

Brady, Edward Mark, Dublin 

de Sousa, Dr. Jose Inacio, Bombay, India 

Goddard, George, Thurmaston, Leics. 

Greaves, Mrs. Florence E., Southend-on-Seu 
Hogg, Major Oliver Frederick, R.A., London 
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Laemmle, Carl, New York City, U.S.A. 

Pickwoad, W. A., La Paz, Bolivia 
Sanderson, D. C. D., Rangoon, Burma 
Sharratt, Oswald Sewell, Hull 
Shethia, J. D., Calcutta, India 
Teng-Kwei, Cambridge, Mass., U.S.A. 

Tizard, Henry Thomas, C.B., M.A., F.R.S., London 

Mr. H. T. Tizard, C.B., F.R.S., was elected a member of the Council in place of 
Sir Thomas H. Holland, who resigned his seat on the Council on his appointment as 
Principal and Vice-Chancellor of the University of Edinburgh.! 

A sub-committee of the Council was appointed to deal witli financial questions 
relating to West Wycombe. The Sub-Committee consists of the Chairman of 
the Council (Mr. L. B. Atkinson), the Chairman of the Executive Committee of the 
Fund for the Preservation of Ancient Cottages (Mr. P. Morley Horder), and one 
of the Treasurers, with power to add to their number. 

Sir George Sutton was appointed Chairman of the Examinations Committee in 
place of Sir Philip Magnus, resigned. 

The arrangements for the present Session were further considered. 

A quantity of financial and formal business was transacted. 


SECOND ORDINARY MEETING 

Wednesday, November 13th, 1929. CiiARiiEs Vernon Boys, F.R.S., in the 
Chair. A paper on “ New Developments in Hydraulic Pneumatic Engineering 
was read by Mr. J. O. Boving. The paper and discussion will be published in the 
Journal dated November 29th. 


CANTOR LECTURES 

Monday, November i8th, 1929. Mr. E. G. Richardson, B.A., Ph.D., D.Sc., 
delivered the first of his course of three lectures entitled “ Wind Instruments from 
Musical and Scientific Aspects.’’ The lectures will be published in the Journal 
during the Christmas recess. 


PRESERVATION OF ANCIENT COTTAGES 


West Wycombe 

Thanks to the generosity of Lady Binning, the Council hope very soon to have a 
Guest House in West Wycombe, where Fellows and all interested in^the experiment 
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in educated control of an English village can obtain full information about the work 
and the ways in which they can help the cause. 

Ari.ington Row, Bibury 

The work of reparation here is now practically complete, but there remains a 
small derelict cottage opposite Arlington Row, which looks sadly conspicuous and 
forlorn. Mr. Wykeham-Musgrave, from whom Arlington Row was acquired, has 
offered to hand this cottage over to the Society if it will be responsible for its repair. 
The Vicar of Bibury, who has taken much interest in the work, thinks there would 
be no difficulty in finding a single tenant for the cottage if it w^ere made habitable. 
Six hundred pounds is needed to restore the cottage and to pay off the balance of 
the repairs to Arlington Row. I’he work done has jnoved so satisfactory that it is 
hoped some generous lover of the Cotswokls will help the Society to clear off the 
debt. 


'ri RKDEAN, Sm ARDEN, KeNT 

A question w as asked in the House of Commons two years ago about this very 
typical Kentish yeoman’s house, and tlie Society has been making strenuous 
efforts ever since then to see that its character should be preserved. They are glad 
to report that it is now in safe liands, and although its restoration may be a work of 
years, its owners arc fully alive to the value of their property. The adjoining house 
is also in the same possession, s(^ that the beautiful Kentish picture of houses 
grouped around the church is likely to renrain unspoilt. 

The Leasowes, Halesow en 

The Secretary of the Shenstone Society, Mr. E. Edge, through the good offices of 
Mr. Harold Cox, appealed to the Royal Society of Arts to assist in the preservation 
of this once famous house and gardens. Shenstone ranked as a poet in a rather 
superficial age. Disraeli .suggested that he should be remembered for better 
reasons. He says : “ When w^e consider that Shenstone, in developing his fine 
pastoral ideas in the Leasowes, educated the nation into that taste for landscape 
gardening which has become the model of all Europe, this itself constitutes a claim 
on the gratitude of posterity. 'Ehus the private pleasures of a man of genius may 
become at length those of a whole people.” 

A considerable correspondenceVas published in the Birminffham Post, and it 
is hoped that the property may be saved from becoming a building estate. We 
should like to appeal to any Fellows in the district to interest themselves in the 
matter, and suggest that the University of Birmingham might lend a hand in the 
good work. 

When visiting Leasowes, the Society’s representative took the opportunity of 
going over the town wdth the Vicar, who writes in his Magazine : — 
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Our Old Cottauks 

.... Mr. Horder is also the Chairman of a special body called The Fund for 
the Preservation of Ancient Cottages,*’ which has been formed by the Society of 
Arts to arouse interest in our old English Cottages and to endeavour to save them 
for posterity. He paid a very hurried visit, but he found time to look at those in 
our midst, and was horrified when I told him that it was seriously contemplateil 
pulling down the pair by the Church Schools when an opportunity presented itself 
in order to improve the approach. 

I am afraid I am guilty of having considered such an event, but I now make 
public repentance and see the error of my way ! After all as Mr. Horder says, these 
old houses do give an air of distinction to the town and surely are welcome to the 
eye if only as a relief from the “ red rash ” that is so terribly visible here and on the 
way to Birmingham. I agree, and when you come to think, it is rather absurd that 
we spend thousands of pounds on buying a picture or an old book to keep it in this 
country at a price greatly increased because the United States desire so greatly 
these objects of beauty and antic^uity, but when bought not one in ten thousand of 
us will ever see them, while we treat as of no value buildings of beauty and eloquent 
of the past which can never be replaced, and are \’isible free of charge to all and 
sundry. 

Mr. Horder did not have time to look carefully at any other of our old buildings, 
but I have always had a soft place in my heart for the (ieorgian and Queen Ann 
brick houses that still exist in Cornbow and are well worth preserving. 

Sudbury, Suffolk 

Some interesting cottages in the main street have been sax ed through the energy 
of Mr. Basil Oliver, who represents the Society for the Protection of Ancient 
Buildings on the Royal Society of Arts Executive Committee. I'his is an admirable 
piece of work, especially when it is recalled that the American Ambassador recently 
visited the ancient town to receive the freedom of Sudbury. 


PROCEEDINGS OF THE SOCIETY 

OPENING MEETING OF THE ijMi SESSION 

WEDNFijDAY, NOVEMBER 6TH, I929 

Mr. Llewelyn B. Atkinson, M.I.E.E., Assoc.M.Inst.C.E)., Chairman of the 

Council, in tht Chair. 

The Chairman delivered the following address ; — 

FIFTY YEARS OF ELECTRICAL SCIENCP: AND INDUSTRY. 

It is the duty each year for the Chairman of the Council of the Royal Society 
of Arts to address the members at the first mec^ting of the session, and as 
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the Council and inembers hav’e honoured me ])y electing me to this post, an 
honour which 1 deeply appreciate, T have given considerable thought to the 
(|uestion of the subject which should form the Ihemci of my address. It is 
not unnatural that on becoming your Chairman I should have been led to 
look bacdv at the jhcture in which the Royal Society of Arts presents itself 
to my mind, all my earlier nvollections of it b('ing as the forum at which 
were presiTited in papers at meetings and in ('antor Lectures the discoveries 
in and the })rinciples of the ]>ractical ap])lications of (electrical science. I 
was, therefore, led to think that perhaps it would b(‘ \is(‘ful if f wer(‘ to survey 
in this address the fifty years sinc(* the birth of tli(‘ modern electric era, and 
its growth during that ])eriod, since it .so happens that T hav(' b(‘en a ])ersonal 
witness of tliis growth. As the number of tliose, who like* mwself, have* lived 
through this p(‘riod of growth is sadly diminishing, a brief n\sume with stress 
on the critical points of progress may hayc^ sona* use for tluLse who will follow. 
The title 1 (diose for tlie address was “ Idfty V(^ars of Electrical Scienct' and 
Industry.” Since this title was announced, my attt^ntion has been called 
to a book jiublished by Professor, now Sir .\mbrose, Ideming, entitled” Fifty 
Years of El(‘('tricity,” and 1 ha\’(' (*xpressed to him my regret that 1 should 
have chosen a title so similar. 

It is 2,5(K) wars since Thal(‘s lirst ob.served th(‘ attraction of amber 
rubbed with silk upon small light ])articles of straw, etc., it is j2o years 
.sinc(‘ (iilbert wrote* his treatise ” T)e Magnete,’ when for the lirst time some 
scienlilic record of the magnetism of the lodt'stone was r(‘corded, it is 180 
years since the first frictional elect riciil machini* was made' by Otto Von 
(iiierich, of Leyden, it is just over the centur\' since Volta discovered the 
Voltaic battery, and not until itSjo was the propt*rty ot an electric current 
in a wire to product' magnetic effects discovered, whilst less than 100 years 
ago Faraday distawered the ])roduction of electric curn'uts by the movement 
of conductors it'latively to magnets or to other conductors carrying electric 
currents. 

History of Inventions. 

From this latter di.scover\’ sprang the series of inventitms of machines for 
converting mechanical energy, lirst of the human mu.scles and then of steam 
(mgines into the tmergy of electric currents. Beginning with machines, in 
which coils were moved to and from the poles of j)ermanent magnets termed 
magneto tdec tric machines, tin* ]>ower was augmented by the use of electro 
magnet.s, these at first being emirgised from batteri(‘s and then from separate 
magneto electric machines and culminating in the practically simultaneous 
invention by Varley, by Wheatstone and by .Sieimms of the dynamo electric 
machine, in which the small initial magnetism ot the iron of the machine 
]>roduces at first a very weak cunent magnetising the magnets, w'hich as 
their magnetism grows, n'inforce this result till llu* magnets aie fully energised. 
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It is remarkable to note that S. A. Varle}^ tiled a ])rovisional specification 
for such a machine on December 24th, iS()b, Dr. Werner Siemens, on Jamuirv 
17th, 1867, communicated the im ention to tlie Academy of Science in P>erlin, 
and on February i4tli, in London, inde])endent ]Kipers by Siemens and by 
Wheatstone were read, communicating the same discoxanv, whilst tiie hist 
dynamo constructed, which was tlie Wheatstone machine, was there e\liil)ite<l. 
Thereby was born the modenn c‘lectri(' age, (>2 years ago, within my liietinie. 
Hut something more was nec'ded than these ])iodiiced, for all tlit'st' ma('hiii<\^ 
gave a nioie or less intennitt('nt current, aiul it was not | till 1871 that M. 



Fir. 1 (iraniiiie Di namo. 

(xramme. of Haiis, exhibited to tlie Acadeiiu' of Scaiau'cs a dynamo ( lectiit 
machine with a continuously wound ring, which, sub-dividing the ellect betw i t'n 
a large number of successively acting coils, prodtu'ed a substantially continuous 
current. Tlie first use madt‘ ol stub dynamos and ot tlu‘ many otluas which 
followed was their ust* for 1 tinning arc lam]>s, and as eaily as i<S73 oiui was 
in use for running an aic lamj) in the clock towe r of tlui Houses of l^arliamc nl 
At this time, it was recognisc'd that to one lamj’i one dynamo was ui'cessai w 
besides which the single Jiglits were too powerful for any purpose* except 
large halls or open-air lighting, and the problt'in of the sub-division of tla 
electric liglit was the insistent one for the c'lectrical enginet'r of the tinu* 

I well remember b(*ing in a cab in London with my father, it must hax e bc'en 
about 1876 or 1877, when he told me that an inventor named Lontin 
had accomplished this. This Loutin did by using an altc‘rnating curreiU 
machine having a number of LxckI coils facing inwards on a ring, within whic'ii 
revolved electro-magnets excited by a sc^iarate machine, and the current- 
from the indix idual coils were taken to separate^ arc lamps, so now il became' 
one coil to one lamp, each lamp being independent of the others. The* t‘;nliest 
electric light in London streets was by such a svstem outside tht^ old t raid \ 
Theatre in 1878. 
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Ihc iirst real move forward commercially, that is, other than a matter ol 
scientihc interest, was found in the Jablakoff candle invented by a Russian 
engineer in t 87(), and consisting of two parallel carbons separated by a 
vaix)risable insulator, between which the arc gradually burned down. This 
was introduced to the world at the Paris International Exhibition of 1(878, 
and such was tlie ])opular interest and appnxiation of tl)e new lighting by 
(lectiicity, that the way was paved for tlie Paris Electrical Exhibition of 
iS8j. Hill, b(‘fore 1 d(\d with that, I must ref(‘r to some other matters. 

In th{' early part of i87<S, R. K, Crompton had brought ov(‘r from France 
a (iramnie dynamo and Serrin arc lamp to light the casting pits at the Stanton 
Ironworks, and in that year he commenced the manufacture of electrical 
inachin(‘S and arc lamps at ( helmsford, and Iktc in a few years he established 
.LU important and succt'sstiil l)usin(‘ss, building a modilied type of dynamo, 
designed by a Swiss engineer Piirgin, which was mechanically a great improve- 
ment on th(' (irainiTK^ machine, and ])y 18S0 lighting of goods stations and 
out-ol-door an'as l)y arc lamps was being a(‘livc*lv entered upon by his linn. 

In i<SSf)-i8Si theCity of London was th(‘sc(‘n(‘ of some wonderful cixperiments 
in eltHdric lighting, A system of i^lecti ic lighting devised by ('harles Brush of 
('l(‘V(‘]and, America, and wliich iiad already heen in use for a year or two in 
Amtnica, was introdiu'ed luatx In contra -disliiH'lion to the solution of the 
])ioblem of sub division of the ekrtric light which 1 have already described, 
and which deptaided on the use of sepaiate machines or coils, or separate circuits 
each lamp, P»rush placed all 4 us lamt)s in vseries so that the same current 
tiav('rst‘d each. The n'gulation of the lengtli of the arc of tlu' lamp, which 
hitlKTto had betai by a magnet openated l)v the cunent supplied to the lamp, 
so that as the length ot the arc increased and so diminished tlu^ current the 
leeding mechanism was released, was in the P>rush lamp effected by a magnet 
of high resistance .shun ling the lamp, so that as the lengtli of tlie arc increased 
tlie shunt(xi current incrc^ased and the magnet released the feed mechanism: 

Crom])toii had modified the original vSerrin lamp in the same manner, and at 
this time was running about .six lamps in series, but Brush had succeeded 
in lighting as many as 40 lights in series, the possibility of doing this arising 
from the use of a difh'rent type of dynamo, wliich owing to its construction 
autonialically maintained a constant current, whilst at the same time the system 
of commutation permitted voltages ol 2,000 and over, without danger of 
Hashing ovvw I tliink that th« remark<ible propiTties ol this dynamo have 
not been fully recognized by modem electrical engineers. 

l^esidos this system, part of the city was lighted by arc lamps on very tall 
masts, worked from Siemens’ dynamos, one to (‘.ach lamp, whilst in addition 
the Itinbanknient was lighted by Jablakoff candles. This exhibition of electric 
light, vastly excited the jiublic and determini'd my father and myself that 
1 should be trained as an electrical engineer. But before all this happened 
another method of solving the problem of sub-division was being explored. 
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In tho forties iiiore than one inventor fiad had the iciea of producing; tight hy 
the heating effect of the electric current and more than one had suggeated or 
experimentally tried to utilise carbon as tlu‘ element to he heated, the caihoii 
being in an air-free globe to avoid oxidation. Josepli Wilson .Swan, in iXjX, 
knowing of some of these experiments, had himself experimented, and ])y 
1855 produced suitable carbon spirals, but at that time batteries liad to 
be used; the dynamo as the source of electric current was not availalde. But 
after the production of the (iramme machine. Swan resumed liis work, and 
in December, 1878, he exhibited at a lecture at Ncwcastle-on-Tyne, a Jainj) 
with carbon tilament in vacuo. Edison, working in America, had, in 1878, 
attacked the problem of sub-division, and, in December, 1870, had announced 
that he had solved the problem. His solution at that time was a lamp with a 
platinum spiral and a regulating device to prevent over-heating. In Novaunber, 
1879, nearly a year after Swan’s exhibition of carbon lamps, Edison applied 
for a British Patent for a carbon lamp and it was granted to him. It is on 
this fact that the American claim that Edison invemted the practical incan- 
descent lamp is based, but it is rc^cognised by all competent to judge* that 
he was preceded l)v Swan. 

In 1880 Swan was producing the.se lamps in reasonable (juantities, and in 
that year exhil)ited them at a lighting exhibition organised in (ilasgow by the 
gas interests. 

In the Electrical Exhibition held in Paris in 1881, and tiu* Electrical 
Exhibition held in London in 1882, lamps «of Edison and of Swan mak(‘ 
were shown, and others by I.aiie Fdx and Maxim, and the result on the 
minds of engineers, the public and the financial world was instantaneous. 
New dynamos, new lam])s, both arc and incandescent, were produced on every 
hand, gas shares were almost thrown away, tlie wildest hnancial scheme's were 
promoted, large sums of money passed from the ])iiblic pockets to those ot 
inventors and financiers. Hut , lawertheless, tlu* real work of creating an electric 
lighting industry remained to be done, for at this stage nothing but lighling 
was envisaged. In 1882 came the first electric lighting bill, to which 1 shall 
refer later. It is difficult for electrical engineers to-day to envi.sage the dilli- 
culties which electrical engine<*rs had to -contend with. Up to 1881 measure- 
ments of electric current were generally' made* with a tangent galvanometer, 
an instrument only fitted for a laboratory, or a Siemens’ dynamonu'ter. ICacli 
of these were u.sed because they had “ a law*,” that is, if the constant was 
determined for one point, the value of the readings at other points was known. 
Voltages were measured by high resistance galvanometers, sometimes with 
scales and sometimes by null methods and mirror galvanometers. All these 
instruments had weak controls and .so were very slow in reading. Al)out 1881 
Professors Ayrton and Perry introduced a series of direct reading dead heat 
ammeters and voltmeters ; they w'ere still obsessed by the idea of a law and th<‘ 
soft iron needles of these instruments were of carefull\' ascertained shape, so 
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that the value of the reading was directly proportional to the current. Other 
direct reading instrum(*nts followed, and the idea was at last realised, that a 
law was unimportant and that the instruments could be calibrated right 
through the scale and the dial marked to correspond. From this time onwards 
the advance of the new science was accelerated by the ease with which electrical 
measurements could be made. In 1883 Gaulard and (iibbs made a demon- 
stration on the Metropolitan Railway, and also exhibited at the Aquarium, 
London, thc‘ir transformer which enabled the pressure of an alternating electric 
current to be raised or low(*red, with accompanying inverse change of tht‘ 
quantity of tlK‘ current. The idea involved had occurred to several inventors, 
but ignorance of the principles underlying the design of such apparatus had 
prevented success, (iaulard and (libbs laid down the principle that the two 
sets of coils between which the transformation was to take place, must lie one 
within the other, in other words, all the magnetic change in the iron core 
must e(|iially aff(‘ct each coil; as we should say to-day, there must be no 
magnetic leakage between the two sets of coils. They arranged the primary 
or high voltage; circuits of all their tiTinsformers in series and supplied these 
with a constant current. The effect was a tendency for there to be a constant 
current in the secondary or low voltage circuit. Had the lamps been in series 
on the low voltage circuit, it would have been possible to turn the.se in and out 
singly without affecting the rest of the lamps, ])ut as the lamps were arrayed 
in parallel the wh(.)le number had to be in use, otherwise^ the pressure rose and 
broke the* lam])s. . 

By 1885 it had been realised that if ins’tead of a constant current supplied to 
the primary of a transformer, giving rise to an approximate constant current in 
the secondary, a constant voltage was applied to the primary, an approximately 
constant voltage would be developed by the secondary. On this principle a 
demonstration was made in London in 1885 and tests made by Professor (now 
Sir Ambrose) Fleming, demonstrated the complete independence of the trans- 
formers and of the lamps on the .secondaries and that the transformation 
efliciency was as high as q2 per cent. From then onwards, the high pressure 
system of distribution took its jdace. It was strongly opposed by many 
engineers — on the ground that it was not possible to use accumulators, that 
the alternating current dynamo could not be run in })arallel, and that it was 
not possible to distribute motive power, as altcTuating current motors did not 
exist. . 

The ftrst objection stands good, but the growth of systems of alternating 
current distribution has justified the provision of spare running plant instead of 
accumulators, as the safeguard against failure, of supply. The motive power 
question was shortly solved as I shall mention directly, whilst in 1883 Dr. 
John Hopkinson demonstrated iheoretically that alternating current generators 
would run in parallel and could be used to transmit power, a fact proved 
experiment all V by Professor Grylls Adams in 1884, using two De Meritens 
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alternators at the South horeland lighthouse. Mr. Henry Wilde had discovered 
this in 1868, but his paper on the subject “ Synchronous rotation of armatures of 

number of electro magnetic induction machines'' had been overlooked 
or forgotten. 

Between the years 1886 and 1891 very intenst* study was given ro ihe 
principles underlying the design of electrical generating plant, dynamos, 
alternators, motors, and transformers and to meibod.s of calculating their design, 
and some remarkable ])apers weia‘ published, some of which I niiisl mention. 
In 1886 Dr. John and Dr. Hdward Hopkinsoii presented a paper to llu‘ Royal 
Society and almost simultaneously Dr. Kapp to the Instiitute of Kloctrieal 
Engineers, in both ot which the hitherto baftling problem or how to design ihr 
electro- magnet system of a dynamo was treated in a comparativady simpk* 
jnanner by introducing the conce})li(>n ol a magnetic circuit in which thr 
magnetising coils gave a magneto motive force, the iron and the air spac(* h.id 
each a magnetic resistance or reluctance, and tlu‘ magnetic induction or numhor 
of lines of magnetic force was the (piotient of the magiudo moti\'e force by tlie 
reluctance. It was shown that by the use of this idea with corrections tor 
the fact that part of the magnetic circuit was oiitsidt^ of the iron ot thr 
armature (leakage) if the magnetic properties ot a given sam])le ot iion wt'ie 
known, th(‘ accurate ])re-determination ot th(‘ ekrtro-niagiudic system was 
possible. It is ditlicult lor (‘iigintrrs to-da\ to rt‘alis(‘ what an astonis])ing 
revelation this was for designers. 

Another very irnpoi'tant addition! to tlu* methods ol <'ai('ulati(»n as ap[)lird t(» 
alternating currents was introduced 1j.\ Piotessoi Blakesk^v in a senes ot pa])eis 
he contributed to the “ I^dectrician” about 1883, and whic h wcac* ])ublishe(l in 
book form in 1885. His method was a graphic'al oiu', in which tlu'C'h'Ctro-molivc' 
force, current, or magnetic induction, were treatc^d as j)ure harmonic ot sine 
functions. By representing each of these, 01 seveial of them inditfcneiU phases 
by lines whose lengths wcTe pi'0})ortional totheii magnitude, and whose' ])hases 
were represented by their relative* angular position, and wliich wercMonsideied 
as revolving on one end in the plan of the paper as a pivot, it folkiwe'd that the 
projection upon an axis passing through the centre* or pivot rr])re‘se*nted at 
each moment the magnitude (])ositive or negative*) ot such function, and heiue' 
enabled calculations to be grajjhicalb' performed, which would reeiuire latlieir 
cumbrous formulation in terms of trigononu'try and algebra. IMakesky 
himself, using this notation gave* tlie solution of a number of ]ux)bJems connected 
with circuits containing inductance and capacitance and of traiismisskni of 
power by alternators. In the hands of engineers like Kap]), Silvaniis Thoinfisnu 
and others, this method proved very fruitful and undoubte'dly contiihide<l 
greatly to the advance of alternating current theory and working. 

With the solution of j)rob 1 eiTi of the magiic‘tic circuit and with 
the graphical method of calculation for alternating current work an era of 
evolution of design took ]}lace, and in this relation I will mention four papci^ 
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read before tln^ Institute* of i'.lectrical Engineers, each of which in a way was a 
landmark in Electrical Engineering. The first was a paper by Kapp in 1888, 
on i^.lectrical Transformers, in which the* theory and method of calculation 
were develo])ed in a manner that really completed the subject. In particular, 
a vt‘ry simple conc(‘})tion for the calculation by the circle or vector diagram 
introduced by Blakesley was given, in which tin* fundamental variable was not 
the impressed primary IC.IVI.F. but the magnetic flux. 

Iheii in hebruary, i8()o, James Swinburne gave a y)aper on Armature Re- 
actions, in which lui developed the t^ffects ol the current in the armature of a 
dynamo generator, and showed how these effects which are detrimental might be 
jiartly or wholly overcome, and this paper made the suggestion of the use 
of reversing ])ole pieces in direct current geniTators or motors, a j)ractice which, 
overlooked at tlu* time*, by 1000 had become universal. 

Jn May, nSSf), Mr. Mordey read a paper on Alternating Current Working, 
in which he described a seri(‘s of remarkable experiments on the parallel working 
of Alternators and the transmission of power by their use, and in whicli he 
contended that he had disproved tlie theory of Hoj)kiiison already referred to, 
though it was shown in the discussion that he had amply proved its correctness. 

Finally, I will refer to a pa])er by W. B. Ji son, given in April, 1891, on 
multip>olar dynamos, giving a strong lead in the direction which shortly 
afterwards became the univt‘rsal practice. The nett result of these papers 
was to ]mt tlie engineering design of dynamo electric machinery on a firm 
footing ; leally very little of a fundamental nature has since been added. 

Meantime, the drawback to the use of 'alternating currents, viz., that electric 
motors were not available for power transmission, except in the case of large 
units when tin* synchronised generator and motor, already referred to, could 
be used, had le d to invention being concentrated upon this problem. Almost 
simultaneously Jhofessor Ferraris in Italy, 1 Jejbrowolski in Budapest, and 
Nikola ^'(‘sla in America, found a solution in the su])ply of alternating currents, 
whose phases differed either by a quarter period or by one-third of a period. 
The simple exiilaiiation given, which is approximately correct, is that by 
winding coils on a ring of iron connected to these differing phases, so that 
the maximum magnetic efiect passes in turn round the ring, there is produced 
a rotating magnetic field, and if a body of conductors arc placed on an iron 
core so that this rotating magnetic held passes over it, electric currents are 
produced in such directions as to be acted upon by the magnetic field, so 
that the iron core with its conductors tends to move in the same direction 
and with nearly the same angular velocity as the rotating field. In 1891 
there was an electrical exhibition at Lrankfort-on-Maine, which I visited, 
and there w'as exhibited a three-phase motor of 100 h.p., to which power was 
being transmitted at 8,500 volts pressure from a fall on the River Neckar 
more than 100 miles away. From that moment tne motor dilftculty was 
recognised as being solved. 
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Though, strictly speaking, the development of the steam engiiu* is not part 
of the subject upon wliich I am addressing you, y(‘t, nevertheless, tlie progress 
of the steam engine has been so connected with and conditioned l)y th(‘ 
generation of electricity and 7 >icr 7 'crs(f, that I will say a few words theneon. 

At the cominenceinent of our story, steam t‘ngines in larger sizes were slow 
running, 6o to loo re^^s. per minute, having two or three cylinders, througli 
which tht‘ steam was (‘X])anded ])efore reaching the condenser, (ienerally, 
for land purpo.ses, it was a horizontal (‘Ugine, for marinej purposes vertical, 
the valves were, as a rule, slide A alves, moved by eccentrics|on the main shaft. 

About this ])eriod, liowever, engines with separately \ifting v.alves, for 
the inlet and outlet of steam, were being introduced, the valVes being o])erated 
by cams, which enabled a much better cycle of steam entrance aiul exhaust 
to be accomplished. With .such engines and with the high, s})eed at wliich 
dynamos had to be run, ])ulley and belt transmission was a necessi(\. Tlien 
began a period of experiment, directed on the one side to incnxise the speed 
of the engine, and on the other, to produce dynamos eiricient at lower sperds. 
Among an enormous number of engines of A arying type, an (‘iigiiu* whicli had 
been invented liy Peter Willans for river launch work, first usi‘d, I b<‘Iieve, 
directly coupled to a dynamo by ('ol. ('rom])ton, achie\’(‘d a matked succt'ss. 
The fundamental principle of tlu‘ engiiu' may bi' thus de.scribed. The 
cylinders, two or three, depending on whether the steam pre.ssun‘ justifu‘d 
a compound or tripkt expansion engim*, wer(‘ mounted in tandem on a singh* 
line of cylinders. The engine was sin^le-actiilg and tlu* steam from a cylind(‘r 
on one line of ])iston exhausted into a cylinder ol largiu* diameter on anothei 
line. In order to maintain the connecting rod pressine always in a downward 
direction upon the crank and so prevent hammering, each line of pistons had 
an air buffer cylinder in which air was compn*ssed on the iqnvard or idU* stiokix 
This engine ran perfectly silently at .sp<*.eds of i.ooo to 1,500 revs, per miiuitc, 
it was very economical of steam and so far as engines up to j,ooo h.]). or a litth' 
over were concerned, it entirely solved the problem. The valves were ol the 
])iston type and worked in the centn* the li)U‘ of pistons operat(‘d by an 
eccentric between two coniuicting rods. Abovt* about 1,000 h.]i., difhculties 
were experienced with the <^])eration of this central valve, so there came a 
time when the development of ekictric gencuatioii went ahead of this 
remarkably successful machine. Meantime, as ('arly as 1885, at the Inventions 
Exhibition in London, the Hon. Charles ParsOns exhibited a dynamo driven 
direct by an engine, in which the steam passed through alternate fixed and 
moving blades after tlui maimer of a water turbine, and enabling a .speed 
of as much as 15,000 revs, per minute to be obtained. Then^ were main 
ingenious devices to (uiabk* the rotating part to revolve about its own dynamic 
centre of mass and so to work without vibration. It is true the steam 
con.sumption was very high, up to about 20 lbs. per h.p. hour, largely due 
to leakage between the Revolving part and the casing, but the small size of 
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the whole machine for a given output made its progress rapid. Througli 
varying stages the steam turbine has marched to success, until to-day it has 
become well-nigh the universal engine for large ])ovver of any kind, and for 
electrical generation has practically no rival. 

I have dealt at considerable length with the developments of dynamo 
eU'Ctric machinery, because I was personally more especially interested in 
this side of the subject during the eighties, but 1 ought also to indicate develop- 
ments in the distribution of electricity by cables. It is well known that 
in other countries, both America and the (knitinent, all the earlier develop- 
ments wen* made by overhead wires, but in this country there has always 
]>een the strongest opposition to these. 

At the commencement of the era of power and light distribution, kdison 
had invented a cable distribution system, consisting of two copper bars semi- 
circular in section, tlu* fiat sides facing and insulated from one another, insulated 
o\'(T all and taxed in hmgths in iron pipes with junction boxes allowing service 
wires or mains to Ik* tapped olf. The system was workable^, but cosily to lay, 
aiul the number of joints a great drawback, ('ol. (Vompton, in i88f), had 
de\ ised a system whereby in a conduit under the road, bare copper conductors 
were suppcjrted on glass or porcelain insulators with straining tixtures at 
inter\'als. This system moditied was used by other London Companies, but 
<dthough the t)riginal system is still working in Kensington, it has in general 
b(‘en rejdaced by ( ables. The earliest insulated cables used in houses and also 
in stieets were rubl)er insulat(‘d,.a natural development from the gutta percha 
insulated cables, us(‘(l lor telegraphic underground work, and for deep sea 
cable insulation. P>ut whilst rubber insulated cables work well for interior 
wiring, they deteriorated \’ery rapidly when drawn into iron pipes underground 
alternately dry and moist from condensation from the air. In 1888, when 
Ferranti was la\nng out his gu^at Deptford station, which was to supply 
London by current, brought from Deptford at the then unheard of pressure 
of 10,000 volts, he designed a system of conductors in which an inner hollow 
tube was insulattid ba' being wound over with paper, dried and impregnated 
with tarry matters. This insulated inner tube was placed in another copper 
tube, which was drawn tight over it. These two, with a further bedding of 
paper, were placed into an iron tube, which was then drawn down tight onto 
it. By an ingenious system of mechanical joints the inner and outer tubes were 
forced mechanically into very iytimate electric contact. Mains on the system 
have been in use for about years, at 10,000 volts, giving practically no 
trouble whatever. But, obviously, the use of paper as an insulator in this way 
was only p)ossible for a rigid conductor system laid in lengths of about 20 feet. 
In 1892, J. B. Atherton brought from America the process of making 
insulated cables by wrapping the cores with paper strips with overlapping 
joints and impregnating the paper with insulating oil and covering the whole 
in continous lengths with a lead pipe. The British Insulated Cable Co,, Ltd., 
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was formed in the same year to mamifacture such cables, which from that time 
onwards became increasingly recognised as the best form for underground 
cables. The Callender Cable Co. introduced about the same time a system 
of cables insulated with a compound in which Trinidad bitumen was originally 
used and subsequently bitumen mixed with by-product oils, and vulcanised, 
which had a very wide use, though to-day, except for mining purposes, 
this type of cable is falling out of use. The paper-insulated cables 
referred to are made in a variety of t\'pes, for single feeder circuits, concentric, 
that is, one central conductor, with a laver of wire surrounding and insulated 



Fig. 2. — 3-Phabc Paper Insulated High Tension Cable, with Pilot Wires. 

from the central core, for three-wire systems, two cores of equal area and oik 
smaller as the so-called neutral wire, three equal cores for three-phase work, 
and so on. The pre.ssure at which such cables have been worked, have, until 
rexent years, ranged up to 1 1,000 volt. Then experiments were carried out 
with tiieir use up to 22,000 volts ; latterly, that is in the course of the last few 
years, 33,000 volts have become not uncommon. Certain dillirultics have 
occurred in some cases, with those latter, })articulaiiy after they have been 
laid some time, partly due to mechanical distortions occurring in laying cables 
of large diameter with considerable thicknesstes of paper, and partly due to 
new joints problems. These have been in the main eliminated. For 33,000 
volts and over it has become common practice to use three single-core cables, 
or its equivalent three insulated cores each covered with a thin metal covering 
or coating of metallised paper, these being finally enclosed in a lead sheath (the 
Hochstader cable). Experimental lengths are now in use and being laid of 
another type of cable where provision is made for restoring to the cable (which 
lias a hollow core), on cooling, the impregnating oils which have been forced 
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Fig. 3.- -Singl(' J lollow- Cored Cable for working under Oil Pressure. 

out by tlie expansion of the oil, and thus the format ion of air spaces is prevented 
(hinanueli cable). The use of oil under pressure passing up the hollow core was 
patented by Ferranti in iS8(S. Thus gradually the working pressure of cables 
has been raised from tlie lo.ooo- volt cable of Ferranti in iS8(S to the 66,000 
volt and I 32 ,()oo-volt cabh' of to-day. fligher ])ressures still are under 
consideration and study in the laboratorit‘s. For internal wiring of buildings, 
<i\cept for special purposes, india-rubber or s])ecial compounds, largely composed 
of india-rubber, hold the held, being generally carried through tubing or 
[)rotected by lead covering, or wifh thick rubber of s[)ecial mechanical strength. 

<• 

Central Station Supply of Flec tkicitv. 

1 must now devote a few words to tin* initiation and realization of the Central 
Station for the Supph' of hdectricitv. In 1882 Fdison, who in 1880 had 
lealized the rccjuireinents ol ('entral St.ition supply, that i>, largt‘ engines 
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and dynamos, very low resistance street mains nnd high resistance lamps 
in parallel, established on Holborn Viaduct a Central Station, with direct 
coupled 150 h.p. engine, supydying through mains laid in the street some 1,500 
carbon lamps of 16 c.p. each, but the real Central Station lighting of London 
dates from 1886. In this year, ('ol. Crompton had completed an electric Central 
Station in Vienna, capable of working on full load iij) to 1,000 kilowatts, and 
at the same time had founded a Central Station in K<^nsington Court - a new 
residential area then just built' -where with the help of an underground conduit 
running under many of the houses bare conductors on insulfitors could be run 
giving connections to the houses. The supply was by coptinuous current, 
generated by direct coupled Willans Crompton dynamos, giving 220 volts ; 
the house supply on three-wire system with accumulators, giving 100 volts 
to the customers. Thus in London was the direct current supply inaugurated. 

In the same y^ear Sir Coutts Lindsays had startf‘d to supply^ certain customers 
in the West End from tht‘ electric lighting installation at \hv Grosvenor (iallery, 
the distribution being by^ (laulard and (iibbs’ transformers in stales, as 
already described. 



Fig, 5. — Ferranti Plant at Grosvenor Ciallery, London. 


In i88b Mr. Ferranti (now Dr. Ferranti) was appoiiittal engineer to the station 
and after some months of struggle with transformers in series, Ferranti advised 
that the customers should be supplied from transformtas in jiarallcl, as was 
done late in 1886, and from that moment success was assuied, and in 1887 over 
27,000 lights to 280 customers were being supplied. 

In 1887 the plan of the great station at Deptford was completed, and in April, 
1888, the machinery was put in hand, and by October, 1889, supply was given at 
high pressure, 10,000 volts to transformer stations in London — where tlie 
pressure was reduced- the prototype of every modem station. 
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l^roiii 19^5 carbon lamj) whicli required about 4 watts for eacli candle 
power began to be replaced by other types, employing first the metal osmium, 
then tantalum, and finally, tungsten in the form of rods or wire for the filament, 
these metals enabled much higher temperature to be used with greater luminous 
])ower for a given consumption, the tungsten lanq^ giving 1 candle power for 
1 watt, and in special forms with a slight internal j)ressiire, due to an inert gas, 
such as nitrogen or argon, oiu' i candle power for .1 watt. These new lamps 
gave a great impulse to electric lighting, which thus became as economical as 
any other form of illuminant. 

Reference must also be made to some happenings which have greatly 
influenced Central Station working. The first of tliese to which I will refer was 
the remarkable paper by Crompton, read befon* the IiLstitution of Civil 
Engineers in 1891, in which for the first time the economics of electric power 
generation were set out, and in which the great imi)ortance of what for the first 
time was called load factor, was set out. Tn that ])aper he set out figures of 
cost of electricity which he believed possible, which at the lime were considtTed 
almost fantastic, but which have been beaten to-da\’. 

The next item which left a lasting impress on the Jndustr}’ was the 
Presidential Address given by Ferranti to the Institution of Electrical Engineers 
in 191 1, in which he showed the advantage of the Universal dLstribution and 
use of electric power, a theme he has never ceased to expound. 

The third matter, which has had an extraordinary influence for good, has 
been the publication month l^y month in the journal known originally as 
Lightning, and for many years now as Ijie Electrical Times, of a table showing 
the production and distribution costs of electricity in all the London and 
provincial systems. The information given and the rivalry set up has been a 
strong impelling force for low costs. This feature was originated by Robert 
Hammond, writing under the nom de plume of “ ('hesterfield Junior.'" 

The last item to which T will refer was the great increase of the use of 
electricity industrially after the war due to tlu^ great increase in the price of 
coal. T had long preached that the one thing necessary for increasing the use 
of electricity in Great Britain was a high price of coal, due to the fact that 
in isolated power plants coal is the heaviest item of cost, in electrical production 
and distribution it is secondary. 

These four items have all co-operated to greatly stimulate the use of electricity 
in this count rv. • 

Telegraphy, Telephony, Wireless Communication. 

1 have not spoken of the apj)lication of electricity to telegraphy, telephony, 
and to wirele.ss communication , nor can I draw to the same extent on my own 
}>ersonal experience, as in these branches of the industry I have only been a 
looker-on, but a few words as to the salient points may be noted. 
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The first telephone I ever heard was a pair of magneto instruments, made I 
think in 1S76, by the ftither of one of my schoolfellows, before such were 
available generally, from a description which appeared in the English Mechanic, 
and 1 gave a lecture at school on the telephone in the year i8(Si, when they were 
tirst beginning to come into use. In 1879 an exchange was started in (ilasgow 
among the medical men, and in 1879, later in the year, the lirst exchange was 
started in London with 12 subscribers. Tt is very remarkable that except in 
detail, tlie original carbon microp)hone transmitter and the permanent magnet 
and coil receiver have not b(H‘n altered. Hut the exchange pljLint has altered, of 
course, out of all recognition, particularly with the coming .of the automatic 
exchanges. The original exchange^ system in London and Im^land belonged to 
the National Telephone C o., and there were a few cities with their own local 
exchange systems. I'he onl\' on(‘ ol the local systems kdt is, I believe, Hull, 
since the CLwernment took (A'l'r the whole of the National system in 1911, 
having already constructed and l)(‘(‘n tlu‘ own(*rs of the trunk or long distance 
lines. 



Fig. 6. --l)iagram shewing growth of 'J'elephones in Great Britain. 

The greatest developments in telephony since the (‘arly eighties have been 
due to improvements in lin(‘ construction and methods of working. Oliver 
Heaviside in the eighties had ])ointed out the re(|nirements of a telephone line 
for perfect transmission of spe^eeb, but no iisi* was made* of his theoretical solin 
tioiis, which involved artificially increasing the self induction of the line, 
Pupin in America, in 1899 developed the theory, and by putting self induction 
coils at mathematically determined intervals on the* line, enabled very great 
distances to be covered. The use of these coi Is has not proved of great advantage 
on land lines in England, where the distances are shorter. But tlu^ bulk of tele- 
phone lines to-day aie laid underground and the iisi* of self induction coils on 
underground lines - -referred to as loading coils -has led to great jxirfection in 
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speech transmission. In addition, the invention of the electron valve — ^whicli 
I refer to later- has enabled the circuit to be divided, and the weakened current 
to be reinforced at repeater stations, as they are called. So that in England the 
circuits which recpiired conductors weighing 200 lbs. per mile are now ecpially 
elficient with conductors weighing 20-40 lbs. per mile. Telephone subscribers 
over the whole world now an\ or in a few months will be, in touch telephonically 
with one another — a result very largely due to British skill and initiative. 

The curve of growth of telephone subscribers shows that the number of 
telephone subscri])ers in this country doubles about every ten yeeirs. This 
country, liowever, stands badly in the matter of number of telephones per head 
of the j)opulation, and in some quarters it is considered that this will not be* 
overcome until tile Teleplioue Service becomes an independent unit, managed 
on ]>urely commercial liiu^s, witliout the implications involved in its tinances 
being conditioiK'd by treasury recpiirements or necessities, or its jiersonnel 
being Civil Servic(‘ ofticials. 

The storv t)l wireh'ss teh'graphy begins with the discoveries in theory by 
Maxwell in 1864, and in practice by Hertz in 1888, of the transmission of 
electro-magnet i(' impulse ^ independently of wires. In 1887 Sir Oliver Lodge 
liadachiev^edwavetelegraphvby wire, and for short distance across sjiace, but 
in 1896 Senator Marconi came to England and inter(‘st(;d Mr. Preece, the Chief 
Engineer of the Post Offic(‘, in a method he had invented of extending the 
distance to which wireless signals could be transmitted. Substantially his 
imjirovements consisted in usii!g much longer wave lengths then Hertz had 
doin', using a vertical wire or aerial, as we call it, with an earth connection as 
transmitter, together with improved forms of receiver for electro-magnetic 
wa\’es. 

The fu'St successful transmission over an\' considerable distance was made 
between Lavernock J^iint and the Matholin Island on the Bristol Cliannel. 
Step by step Marconi developed his svsttan. Improvements in detail and in the 
applied power U'd him to the jioint wheie transmission of signals across the 
Atlantic were possible. 

A \a‘ry imjioitant stej) was made in 11^04, when Prof, (now Sir Ambrose 
Fleming), aj)j)lied a long forgotten expel iment of Edison (in which he showed 
that a current passed between the incandescent carbon tilanient of a lamp to 
a metal plate sealed into the globe but not in the reverse direction) to the 
production of a current rectifier, to enable the oscillating current from awireless 
transrni.ssion to be converted into an unidin clional current, eind so be used with 
a telephone as a signal detector. Shortly before the War, Dr. Lee de horest 
invented a modification of the Fleming valve, by ai ranging l^etween the hot 
filament and the positive plate a spiral or grid, as it is called, which could bt^ in- 
dependeiitl}^ electrified, and b}^ suitably jiroportioning the electrification of this 
grid, the smallest change in its electric charge j)roduces a much greater change 
in the electron stream from the hot filament. This modified Ideming valve acts 
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as aji amplifier. It is l)y the use of sucli ainplihers that signals of extraordinarily 
small intensity can be magnified practically’ indetinitely. Sir Oliver i.odge, in 
1907, had pointed out the desirability of tuning the receiving apparatus so as to 
be in electrical resjxmse 01 resonance with the transmitter, and by applying this 
principle not only is tlie receiver made more sensitive, but it enables a receiver 
to receive one wave length, or speed of oscillation, to the exclusion of others, 
and ]ienc(‘ many transmitting stations can work at the same time without 
intt‘rfen*nce. The tuned receivtT with the detector and amplifying Aab'e 
ha\’e made wireless tele])liony and broadcasting ])ossibl(‘. 

KjJ'T'JKK TiiKom. 

A rcN’iew of the j)rogiess ol bd(‘ctrical th(‘oi\ in the period under re\’i(‘\v is 
in itsell a story that would hll a course of lectures, and so cun only in tliis 
address be taken in summary. The tirst actions to which attention has been 
drawn and measureirn'iits made wen* those known as i^lectrostatic, attractions 
and rejnilsions betw(‘(‘n bodies which had b(‘(*n subjected to friction, and to 
e\])laiii these actions a theory' liad be(‘n lormed that they were due to two 
fluids, which though ordinarily mi\(‘d could be separated. I'lien it was sug- 
gested that one fluid in excess or deflciencv would account for tin* actions, 
in (‘ither case it being assunuxl that the action b(‘tween the so-called electrilied 
bodies took place at a distance* with no intervt*ning inee hanism. When Amjien* 
had disco\ered tin* attraction and repulsions between (onductors carrving 
electric currents, he formulated “ laws " whicli explaiiuxl in a similar way the* 
action of each elem(‘ntarv unit ol the electric circuit acting on every other 
unit, at a distance, l^'araday’ had never been ha}>py with the idea of action at 
a distance; in his mind’s e\’e he alway s saw something in the way of a ( onnec- 
tion across the intervening place, “ lines ol force ” lu* called them, strings or 
rods as it were, in tension or com])ression, and this idea guided him in tlu* 
experiments he made, which led, st<'j) hy step, to his great discoveri(*s. The 
mathematician of the i()th c(‘ntur\' up to about tS()o had worked upon the laws 
of electricitv, entirely from the ]>oint of vic'W of “ forces ” connected with 
units of electricity or of units of electric current at ting across an intervc'iiing 
empty space. Such fences de})ending on iin erse* distance laws, had (‘\ plained 
all observed phenomena from a mathematical ])oint of view. 

In 1864, James Clerk Maxwell presented a })aper to the Royal Society on 
“A dynamical theory of the electro-magnetic; field, in which he reduced all 
the observed phenomena to the results which would arise in a medium capable 
of transmitting stresses and strains and capable of rotational energy. The 
most strikingly novel part of this theory was the implication that during the 
period when a charge is being given to a condenser, that is, to an arrangement 
of two conductors separated by a dielectric, there is a movement of electricity 
in the dielectric, a displacement current as he called it. Following upon 
this, Maxwell, considering an electro-magnetic charge at a given point, 
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developed equations for the condition for another point at a distance and 
showed that the solution of the equations leads to the result, that the condition 
of things at a distant point depends on that of the initial point at a j)revious 
interv'al of time, the interval being that during which a light wave would 
have crossed the intervening space. T need not here proceed further with 
the demonstration he gave, lhat if light is a propagation of energy by the 
disturbance of a medium, light might itself be an electro-magnetic disturbance, 
and probably is so. 

James Clerk Maxwell, in published his treatise on “Electricity and 

Magnetism, in which he developed these ideas, and taking Faraday's experi- 
mental researches as his foundation, he built up a theory of electrical actions 
dependent on the dynamical action of something tilling all space on which 
matter could act, and he showed that if this something which he called the 
ether were a sort of continuous sub-matter having inertia and elasticity', all 
the actions which W(‘ t all t‘lectrical, could be stated in terms of tensions and 
compressions of tlu* ctJicr or of its rotation. He further visualised and 
demonstrated that such actions are not instantaneous as was assumed in the 
action at a distant theory, but reejuired time to develop, the etfects proceeding 
from j)oint to point, as haiipensina wave motion, and that the velocity of 
jiropagation calculated from tiie electric and magiudic constants of space 
or of the ether was the same as the measured vi'locity of radiant transmission 
of light or heat, from w'hich fact he propounded the theory that light and 
heat were electro- magnetic pheiAmiena. 

Th(tse views were in a short time * accepted by British scientists and 
electricians, but were not received well on tlu* ( ontinent, where among the 
mathematical physicists the theory of action at a distance w'as accepted as 
philosophically more reasonable' than transmission b\' a nu'dium. 

Maxwell himself never attempted experimentally the demonstration of 
the existence of electromagnetic waves, but Sir Oliver l.odge, about 1888, 
produced waves in wares by the discharge of a Leyden jar under conditions 
such that the discharge was oscillatory, and in 1888 H. R. Hertz announced 
his discovery that he had succeeded in so arranging the discharge of a condenser 
of small capacity, that ether waves which could be detected by a looped 
conductor with a micioscopic spark gap were ])roduced, eind that they 
<L\hibited the phenomena of reflexion and refraction similar to light weaves. 
Maxwell’s theory so far w^as justified. It is on this discovery that wireless 
telegraphy and telephony is based. But whilst this showed the propagation 
of electro-magnetic actions, it brought no nearc'r the solution of the question, 
what is electricity ? 

In a long series of researches on electrical discharges in vacuo in the 
70’s and 8o’s, Sir William Crookes had observed that in a very highly 
exhausted tube, through which at high \'oltages a current w'as forced, 
there appeared a stream of light taking a straight line, but deflected by a 
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magnet. He considered that such a stream was composed of matter in a 
" fourth state/' the others being gases, liquids, solids. About 1896, Sir J. ] 
Thomson announced his discovery that the rays in a Oookes’ tube are indeed 
caused by masses smaller than the smallest chemical atom and of a mass 
about 1/1800 that of a hydrogen atom, which he called corpuscles. 

Not long afterwards Bcc(iuercl discovered that the clement uranium gavt 
off something which passed through opaque substances and blackened a 
photographic plate, and this observation led to the discovery of radium, 
the atoms of which are always disintegrating by stages, anifl which at certain 
stages of their disintegration give off masses having the sa^ne characteristics 
as the corpuscles of Thomson. The details of the process of disintegration 
of Radium were worked out in a wonderful seri(‘s of resi‘arches by Sir hrnest 
Rutherford and F. R. Soddy, and these and other workeis established detinilelv 
that these corpuscles are, in fact, the parts of what we call electricity and 
so were named electrons. 

It was demonstrated by Rutherford that atoms of matUT are com})osed 
of a nucleus in which most of the weight is concentnitt'd and certainly iii 
part made of electrons, and with which other electrons ai(* associated. 

As a mental image to enable some visualisation of the atom to be formed, 
we have had the Rntlu'rford-Hohr atom so calk'd after its proposeis, in which 
a central nucleus or ‘ ' prot on " is surrounded by electrons circulat ing like planets 
round a sun. Such a visualisation clears many points, but always we are 
pushed back further. What is an electron,^ what is the nucleus or proton r 
That is where the ])hysicists now halt. Tentative mathematical studies and 
some very remarkable experiments point to the ])ossibility that an electron 
is itself a jrarticiilar point in a system of wa\'es Discussion of this is outside 
of my present scope, but the nnaition will sufhc'e to summarise the 
change in thought that has taken jrlace from th(‘ timcj ol Faraday and 
over the* period (d 50 years. Whatever may be discovered in thefuturr^ as to 
the nature of the electron and the atom, nothing will alter the discovered 
fact , that (dectricity is composed of discrete entities, or electror.s and that 
matter is largely composed of electrons. Nothing will alter the fact that all 
radiation, whether light heat or wireless waves is a phenomenon ele(dro- 
magnetic in character. 

Commercial and Financial Pkocress ofcElecthici'jv. 

Having touched upon the high lights of the picture of the development of 
electricity technically and scientifically, 1 now propose to deal with the comrner 
cial and financial side of the half century and growth. There are two separate 
sides to this, one is the growth of the constructional and manufacturing activity, 
the other the growth of public .service in supply of electricity, in transport, and 
in communication as illustrated by the telephone. Each of these subjects would 
easily occupy an evening’s lecture to itself, and hence, what I have to bring 



Nov. 22, 1929 


JOURNAL OF THE ROYAL SOCIETY OF ARTS 


47 


before you will be necessarily only a brief review. In what I shall be showing 
vou, I have had very kind and able assistance in co]n[)iling the statistics from 
Mr. Hugh Quigley, well known for his industrial studies and his statistical 
knowledge of the electricity industry. The hgures and curves must be taken as 
represen tijig very carelul estimates drawn from a variety of sources public and 
private, and involving certain allowances and connections which are known to 
t‘\ist, but of which the exact amounts are not determinable. The data on whicli 
th(*se hgures an^based do not go back lurthc'r than the t'ai ly years ot this century 
so that we practically have no data covaaing tlie first 15 y(‘ars of oin ])eriod. 

The electrical manufacturing industry in its early days was composed of a 
considerable numljer of small or moderate sized hrms ; this was natural, they 
were the concerns formed to exploit the sp(‘cial products ol individual inventors , 
thru as the industry grew older the longer established engineia'ing concerns 
foj med dei)artments for electr ical work. Above all, tlie manufacturing industry 
in (ireat Britain has seen the establishment Iktc* of manufacturing business 
basi'd u})on foreign manufacturing ex})eri(‘nce. and in sonu' c.is(‘s foreign caj)ital, 
such as the Siemens lh*os., originally co-operating with Sieim^ns llalskc', Beilin, 
ih(‘ Brush iClectrical Engineering Co., founded to mannlactiue Brush arc light 
})lant, but ('apil«dised in this country, The British Thomson Houston ('o,, 
tounded to work the inventions ol Professor hlihu 'riiomson. The Westinghouse 
t'o., Mancliesti'r, founded to work tlie inventions and processes of the VVt‘Stmg- 
house ('o., Ihttsbiirg, Anieri('a, with partU British and paitly American capital. 

The Cabh* Making Industry relative to light and ])ov\cr cables was principally 
at lirst using india rubber as an insulahar, and was naturally grafted on the 
important submarine cabl(‘-making industry (which had used rubber and guttci 
percha) existing on the banks of the Thames, where it had originated owing 
to the facilities for delivering cable in long lengths direct into tlui hold of the 
ships which were to lay them Here again new tirms ap])eared such as 
the C'allender Cable ('o., who were formed to exjdoit a bitumen insulated cable, 
and tlu' Ihitish Insulated founded to manufacture paper-insulat(!d cables, 
with lead covering. Alongside of these have grown u]) entirely new linns, 
often fostered by Government Departments, who desire to augment the 
competitive sources of supply on which they can draw. 

In considering the public supply and traction sections ol the industry, as 
well as tlie telegraph and tele])hone, we have to realize that these do not 
represent natuial commercial growths, but the growths ol monopolies under 
state control. Let us review the action of the state in i(S<So-i, the period when 
public lighting by electricity was about to develo]) . Joseph Chamberlain, who 
had had a great experience in Birmingham of Municijial activities, was anxious 
as far as possible that the future of electric supply should be in the hands of 
the municipalities, as gas and water were coming to be at that time. Kecognis- 
ing, however, that there was a pioneering stage to be got ovet , he, then President 
of the Board of Trade, brought in and passed the first Electric Lighting Act of 
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1882, wliicli provided for the j^raiiting of powers to set up central supply 
stations, with powers to break up streets, and to make and collect charges, 
but on the basis that at the end of 21 years the local authority could take 
over the concern, without any consideration for the goodwill, which 21 years of 
pioneering and establishing of a business would have created. The result 
was that for the most part the industry was strangled, there being no possibilit 
of capital being invested on these terms, and whatev(‘r central stations wcie 
constructed at that time was by the use of privately aq<juired wayleava^s 
and overhead connections. By 1888, it was recognised b\' |everyone that the 
Act had strangled electrical development, and by an Act 'pf that year, the 
period for purchase was extended to 42 years, with the result that considerable- 
activity in electric lighting supply companies commenced, whilst Municipalities 
also by this time felt that sufficient experience was a\'ailable to justify their 
entering the field as the electric supply authority. 

Both these Acts of Parliament were marred by lh(‘ underlying idea that 
tlic supply of electricity should be localized, that is, confined to a munici])al 
or some other definite area, or a limited area in a great City like London. In 
1919, a committee was appointed to report on certain Bills before Parliament, 
known as Power Co. Bills, whose aim was to creatt* generating stations to 
suppty in bulk and to large industrial u.sers, over wid(‘ areas containing 
many local authorities, and as a result Acts were passed giving such powers, 
strictly limiting the entrance of the mains of such companies into the area.-v 
of municipalities, already exercising electriq. generating powers. Notwith- 
standing this limitation, such Compatiies have justified their existence and 
have the advantage of an unlimited tenure of their rights. 

In 1922 and 1926, further legislation, relative to electric lighting 
control, took place. The effect of the first of these enactments, among other 
things, was to establish a body of Electricity Commissioners with a double 
function. First, to take over the executive functions, approval of schemes for 
provisional orders, approval of apparatus for metering, etc., making of bye- 
laws for the protection of the public, etc. which had pre\uously been carried out 
by the Railway Department of the Board of Trade, and secondly to prepaie 
schemes for the better supply of electricity to the public. 

In the 1922 Bill it was intended to give the Commissioners certain pow(!rs ol 
compulsion as to grouping of generating stations and distribution areas, but the 
opposition to this in Parliament was too strorjg, and tlu‘ Commissioners w(M'(‘ 
left with advisory powers only. 

The 1926 Bill e.stablished a Central Electricity J-ioard of independent business 
men, not Members of Parliament, and not financially interested in electrical 
production or distribution with new powers. The procedure was as follows : 
The Electricity Commissioners were to prepare schemes for improving the 
national supply of electricity ; the Central Board, if they approved them, wen^ 
to hear objections, and finally to put them in force. This provided the 
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rlcnu'iit of compulsion lacking in the 1922 Act. The plan established 
by the Act made the ( entral Electricity Board the clearing house of all 
( lectiicity supply. Certain generating stations, old or new, became selected 
stations, the current produced by them was produced for the Central Hoard 
and supplied by them to all other distributors. Other generating stations 
could continue if the\ sought hi. but they must charge as if their cost of 
generation were as low as the price at which the Hoard would supply it. Small 
stations which under these conditions would have to close up were allowed 
to apply the difference in price between their (‘ost and the Hoard’s price of 
current, to writing oft tlie capital which was rendered idl(‘ by the provisions of 
llui Act, which being doin', the beneht of the decrea.sed cost must accrue tt) 
th(j consumer. In order to connect up the selected stations, so that a minimum 
of spare plant would hr necessary, the Central Hoard has raised capital 
se])arately for the purpose ol erecting overhead connecting lines throughout 
th(‘ country, the so (ailed “grid.” It is anticipated that in about 10-15 
years the small and irn'llicient stations, numbering nt'arly 500 will hiivr l)een 
extinguished, and all distributing companies will have a supply on the same 
terms as those who in tlu' jxist have best situated in this respect. 



Mg. 7. shows the growth of the total capacit\ of iniblic supply authorities, 
that is both Munici})al and company, and the estimated capacitv of plant 
owiu'd ])rivately in works and collieries, etc., and big S. liie estiiuat(‘d total 
out[)ut in millions of c’lectrical units per annum. 

.Vlongside of this growth of |)ublic supph tor lighting and pout'i which 1 
have referred to was the growth of electric trac tion, carried out both by 
^lunicipalities and bv Companies. Horse trannvays, like electiic lighting, had 
been the subject of ])owTrs of ])ur('hase exercisable by the local aiithoiitit's 
at 21 years, and as the principal Act w-as ])assed in ib7.T it followed tliat In 
1894 tramways were about to fall into the hands of the Municipalities, who 
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S -l^Uectricitv' Output in (ireat 1 Britain. 


exercised their ]’>o\vers of ])urchase» scrapped tlie lot, and built new t lacks 
and equipjxxl th(‘in elt‘('trically. TIu‘ 21 year })urc]ias(^ clause proving 
in the case of traction, as in the case of (‘l(*‘ctri(' liglitiiif^q outside municipal 
enterprise, to liave closed all enterprise, an Act was })assed in 189b called 
the Light Railways Act, intended to encourage the creation of light 
electric railways, running alongside of roads, as in some ('ontiiumtal 
countries. Tins Act gave no powers of purchase to local authorities. 
It had very little effect in this direction, hut as no one could tell 
whether any given line wus a tramway or a light rail wav, a certain mimhcM' o1 
light railways were constructed under these provisions. It seems now as if tlu 
tramway, except where there is very heavy trallic to be carried on fairly opcMi 
roads, has reached its zenith, 

I will now turn to the question of the capital invested in electrical 
undertakings in (ireat Britain. 

The uj)per curve on Fig. 9. on the next pag(‘, shows the total cajntal 
invested in all electrical undertakings, other than traction, by public supply 
undertakings, aggregating about £295,000,000, and the 1ow(t curve shows 
the capital estimated to be invested in electrical manufacturing concerns. 
This diagram covers the period from 1903 onwards, and it is interesting 
to note the acceleration in the rate of investment since the yt‘ar 1919- 
i.e., during the post-war period. 

In addition to the above, capital expenditure has therefore been incurred 
in connection with Electric Traction. Including the London Underground 
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F]0. (). ICxpcndiliin' in Klectric'jlv SiifypJv And ( apital 

lns'cst('tl in JCloctrical jMainjfaclure. 

s and tlie Motn)])(>liti(»n Railwny^, tin* capital outlay bv companies 
>11 electi’ic traction lias Ih'oii (18^,000,000 ,md 1)\ innnicipalilu's £92,000,000 
-a total of £275.000.000 • 

7 'lie total ca])ital inveslc<l m (‘Jectiii manulacturmg, (‘l(‘clnc snpjily and 
I It'ctiic tracti(»n is tluis cstiniaicd at ((>71 ,000,000, aiul this does not include tint 
amount invested liy those wlio giaieiati* electricity lor their owai us(a nor the 
amount invested in motors and a[i})lian('(‘S and in private installations for 
utilizing electric current. 

h'arlier on [ relened to the position ol the Roy.il Society of Arts as the 
ioimn befoie wiiich most ol the eailiei di'^covei i<‘s and apjilicalions of eU'ctricity 
wen* i'lrst ])res(*nted. 1 have prepared as an appendix to this address a list 
of such cowring the eighties and eaily y(*ars of tin* mneties, a perusal of 
whic h will, r think, coutlrm what I have said. 

1 liav(.‘ now eomplett‘d the survey, wliich 1 planned in this address. Tt sutfeis 
fnjin being too general and \’et too coiuU'Used. It has not touched on the gieat 
subjtTt of the piivate and iiufustrial uses of elect lieiiy. It covers a very 
remarkable pmod of our social and industrial expansion and I esteem myself 
fortunate to have been an eye witness of this growth. May we look at the 
piol)abl(‘ future? Ajijiroximately ox^er the last 25 years 1h(‘ consumption of 
e lectricity jirodnced by supply aulhoritit-‘S has doubled cvei v d yea is. The 
if anything, is increasing, and wt‘ know from the ex])erience of othci 
eountries that the point of saturation is a good wav o^b The electrification of 
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main line railways has not yet commenced. Wc may without euvisaginj^ 
another })eriod of 50 years, look forward say for 20 years to a period of great 
activity, hotlj in the science and industrial applications of electricity. 

aiw:nj>ix. 

Papers on Eleclyicitv read ai the Society's Meetings bctAocen the vears i87(»-iS<)r. 

1 876*7 The Telephone . . . . . . Professor Piraham Bell. 

1878- (> On the Practical Applications of 

Electricity to Lighting Piirpo.ses j. N. Shoolhred. 

Edison's Electro Chemical or Loud ’ 

Speaking Telephone . . . . ('onrad ('ooke. 

1880-T Recent Advances in Electric Lighting W 11 . PreecL 
rhe Electric Railway & Transmission 
of Power by Electricity . . . . \. Sa lmons. 

iSSr-2 Storage of Edectncit^■ .. .. Sihamis P. riiomp.son. 

Electric Lighting at 1h(‘ l^aris 

ICxhibition .. .. .. .. \V, 11 Prei'ii*. 

Telephonic Communication .. .. Ll. ('ol IL Wt'bber 

The Fire Risks incidental to Idectric 

Lighting . . . . . . . . V P>olas 

1882- 2 hdectrical E 2 xhibitions .. .. \\ 11 . lYc eu*. 

The Measuremiuit of hdectricity .. I N. Shool)>red. 

rhe Transmission ol Power by tlu‘ 

Ikirtrush hdectrical Railway .. A. Siemens .ind K, Ho[)kms(iu. 

Electricity as a Motive* l^nver . . Prof. (i. J^'orbes. 

1883- .^ Edectric I.aunches . . . . . . \. Reckenzaum. 

the Progress of Id(*ctric lighting* W. 11 . Preece*. 

Telpherage .. .. .. .. Prot. Jdeming Jenkin. 

1884- 5 El<*ctric Lighting in Ain(*rica . . \V. H. Preect*. 

1885- 6 Some Points in L'J(‘ctrical 1 h.slributTon Prof. (L lM)rb(\s. 

I )omestic Electric Lighting .. W. 11 . Prei^ e. 

1886- 7 Glow Lamps ; Their Lsi* and 

Manufacture. . . . . . . . (General C. E. Webber. 

Edectric Locoinoti \ es .. .. .. A. Kecki nzaum. 

1887- 8 Electric Lighting from ('entral Stations ('ol, R. IL 1 C. Crompton. 

1888- 9 Electric Meters for ('entral Stations Prol. (i. h'orbes. 

Arc Lamps and their MechaiiLsin . . Silvanus P. Thompson. 

Secondary Batteries .. .. W . 11 . Pn'eci*. 

Prof. Elihu Thom.son’s Elec'tro- 

Magnetic Induction ECxperimcnts Prof. |. .\. FI(‘ming. 

1890-1 IClectric Lighting ITogn^ss in London 'I'. Bailey. 

Cantor Lectures delivered between the vears iS7»>-iS(r2. 

1879- 80 Recent Advances in 'lelcgraphy .. W. IL Pre(‘ce. 

1880- 81 Scientific Principles invol\’ed in 

Electric Lighting . . . . . . Prof. W . (b Adams. 

j88j- 2 Dynamo Electric Machinery .. Prof. Sihamis P. Thompson, 

j 882-3 Secondary Batteries and the ICJecf rical 
Storage of Energ\' . . 


Prof. ()li\er Lodge. 
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3884-5 riic Distribution of ICJcctncify 
1889-00 The Klectro-magnet . . 
j8oo-i I^edric Transmission of l*owcr 
iSoi--i Developments of JCl(‘clrical 
trilnition 


Prof I'orhes. 

Prof. Silvamis 'J'boinpson. 
(hslHM'f Kap]x 

1 )is- 

l 'rot . ( . lM)rb('s. 


The Chairman then presented the Society’s silver medals for Papers and fyecturcs 
delivered during the last session as follows ; 

Papers read at the ( hdinary Meethiffs : - 

Sir Eustace 'IVnnyson d’Kyncourt, K.C.H., D.Sc., LL.D., K.K.S., “ Fuel lor 
Ships." 

Cj. G. Hlake, IVI.l.E.K., FMnst.P., " Applications of Electricity to Medical Practice." 

Cecil Hooper, F.L.S., ‘‘ Fruit Pollination in Relation to Commercial Fruit 
Growing." 

James Morton, “ History of the Development of Fast Dyeing and Dyes." 

Professor A. E. Richardson, F.R.I.B.A., " Modern English Architecture." 

CP H. Nash, C.H.E., M.l.E.E. (European Chief Engineer, International Standard 
Electric C\)rporation), " Some Modern Aspects ot Electrical Communication. 

Robert Burrell, Barrister-at-Lau , " Ref(»rm of the British Patent System." 

Papers read before the Indian Section : — 

W. H. Moreland, C.S.I., CM.E., " The Indian Peasant in History : an Introduction 
to the Linlithgow Report." 

A. 'P. C’ooper, M.lnst.C\E., M.C’ons.E., " Recent Electrical Ihogress in India." 

Papers read before the Dominions and (\donies Section : - 

CJolonel H. L. Oosthwait, C.I.B., " Air Sur\ey and Empire Development." 

Dr. H. J, Van der Byl, " The South African Iron and Steel Industry." 

Trueman Wood Lecture : — 

Sir Alfred J. Ewing, K.C.B., F.R.S., " 'Phe Vibrations of Railway Bridges : an 
Example of Co-operative Research." 

Sir George Birdwood Memorial Lecture : 

Captain P. Johnston-Saint, M.A.. F.R.S. (Edin.), " An Outline of the History of 
Medicine in India," 


Sir CjEORtJK Sutton, Bt. (late Chairman of the Council), said there was one 
consolation for one who had relinquished the post of Chairman of the Council of the 
Royal Society of Arts ; apart from the fact that, if he was an indolent man, he could 
feel he had got rid of a great responsibility, he had the privilege of proposing a \ ote 
of thanks to the new Chairman for his Address. 

Often the proposer of that vot» of thanks would give some account ot the career 
and achievements of the new Chairman, but the Address which Mr. Atkinson had 
given, a very instructive, entertaining and learned Address, gave a ar etter 1 cti o 
Mr. Atkinson’s career and qualifications than he himself con d give by any recapitula- 
tion of the new Chairman’s past achievements. Personally, he had been a con- 
temporary of Mr. Atkinson’s for very many years, and had w itnessed his achievements 
and seen the great honours which had fallen to him, inclu mg, in recent 
very great distinction of being appointed President of the Institution of E ectneal 
Engineers. Great as that distinction was, however, he t oug t it \^as no grea e 
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that which Mr. Atkinson had now attained in being appointed Chairman of the Royal 
Society of Arts. 

Many distinguished men had held that position, hut from his Jong knowledge of 
Mr. Atkinson’s ability, tact and accomplishments generally, lie knew that he would 
maintain the liigh traditions and prestige of the Society, and that the ^^'ork for which it 
Inid been formed nould be worthily carried on. 

Sir RohI'RT Hadmfi.d, Ht., I). Sc., F.R.S., in seconding the resolution of thanks, 
said all the members would be familiar with the valuable work done bv Mr. Atkinson 
during his long career, and his Address contained a fascinating description of what had 
happened during the ]H*riod it covered. 'Uhe Society was greatlylindebted to him for 
the care and pains he must have taken in preparing it. \ 

Keterence was made in the Addrt‘ss to wireless matters. One thing which he him- 
self was greatly interested in was the use of high frecjuency current bn* the meltiug 
of steel. JJis firm was melting steel by that vi ry remarkable method. The 

crucible was lilled with the metal it w'as desired to melt, and in ab^iut three-c]uarters 
of an hour the steel lu'came tluid, without ain apparent expenditure on tuel, apart 
fmm that consumed in the far-distant pow’er house. 'Th,!! was a very remarkable 
result, and he ventured to predict that in th(‘ not lar distant future the very liighest 
qualities of steel would be melted entirely in that way. 

Mr. Atkinson had been kind enough to refer to some work which he (Sir Robert) 
had done on the employment of silicon steel for transformers, in the testing ot wdiich 
he had recei\'ed great help from his fnenci Sir Alfred low ing, w'horn he was glad to see 
present that evening, "rhe first translormer made of that steel had been in use for 
something like twenty-fiv'e years, and the Shellield Corporation were now effecting 
great economies by the use of that steel. 

There was one point on which some assurance from the Chairman would he 
welcome. Remarkable developments were now’« taking place in the spreading of 
electric energy over our little island, and‘it w'as to he hoped that this could be done 
without sj^oiling our magnificent scenery. 

The vote of thanks was carried unanimously. 

The C’l I AIRMAN, in acknow ledging the vote of thanks, referred to Sir Robert 
Hadfield’s last remark and recalled that when the Forth Bridge was built pi'Oplc 
termed it a vile and hideous structure, whereas to-day everybody had been mentally 
trained sufficiently to realise that it w'as one of the most wondeiful siglits in the world. 
Though personally he was a cable-maker, and would like to see current conveyed 
underground, he was not one of those who believed that the imposing towers which 
W'cre being constructed, with the long stretches of parallel wires between them, would 
spoil the countryside ; ultimately, he thought, it would be realised that they had a 
beauty of their own, as having behind them something ot great meaning in our social 
and industrial life. ^ 

lie had hrouglit with him several objects of great historical interest. One was the 
first tumbler switch ever made. The tumbler switch was an entirely British product, 
and was hardly used an>wvhere else in the world. He had also the first bayonet cap 
lamp holder ever made. One of tlie inv^entions which enabled very great difficulties 
in dynamo design and use to be overcome was the use of carbon brushes, and ho had 
brought with him a piece of the very first carbon brush ever made and used, made by 
Professor George Forbes, who, he was pleased to say, w'as still living, and be believed 
still lecturing every year in Glasgow^ on astronomy. He had also a piece of the first 
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high pressure cable ever made. All those four things were British inventions and 
British products, and had never been altered very much since the time they were first 
invented. 

Colonel R. E. B. Crompton, C.B., R.E., who was received with applause on 
rising, at the invitation of the Chairman, to address the meeting, said he could be ol 
use chiefly as showing that the study of electrical development did not kill one. The 
number of past Presidents of the Institution of Electrical Engineers wht) were still 
alive and well was remarkable. 'I'he study of electrical phenomena was so interesting, 
and tended to develop a soul in a man which was ijuite difTerent from the soul of the 
average engineer engaged in other branches of engineering science, that it seemed to 
prolong life ! 

He had listened with the greatest interest to the Chairman’s Address, which was 
substantially correct. It was curious to see in the daily papers so many extraordinary 
errors as to electrical work in the early days. For instance, in talking about the new 
lighting of the Savoy theatre, with its thousands of lamps, the papers said “ \Vhat a 
contrast with the early days, when there were but twelve bulbs!” No man, however, 
would he such an idiot as to think he could light a theatre wath twelve bulbs. 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

►loM'AV, N‘|VI MHI u .At tdancs, of, St.iph 

lull Hall, ITolboni, VV 5 pm Mr 11 J 
'Japi’tMjdon. “A Valuation ot Nou-Partu ipaluiK 
Polu lOb without (. lassituatuni.” ^ 

EU-ctru-al 1 mi luccrs, lu'^tituticn of, Sa\uv Plarc, . 

7 p.m Disdibsion ou “ Wooclcti PoUv l<'r 
Transmibsion I uus aiul Ihi ir Prosmatioii ’’ Op<Mio«I 
hv Mr W V 

Luivcrsitv of 1 ijudou, a1 Kirpj’s Slraiul, W t , 

5 P ’u. Dr. If, (. Uarnarcl, *' TIk- hducation ol 
(iirls in h ranee uud<’r thi Aik leii KiviiDe.” (Lu lure 

At Kiii^-’b Collej-e, SUaiKl, W ( ^ ;,o p ui Mr P 

J.. \V’il)u'ih\, “ 'J'he Malviii:; ot ' TJk* liuus ' ” 

At Kiufi’s Collejc, Str.uuJ, \\'.< *)■ P Prof. 

H, /lekendralil, “b'lieutitic Radio Keseanh in 
Swit/erlaiid.” (Eoeture IV). 

At the Loudon School of r»oiioniies, Houf;hlou Street, 
W.C. 1.30 p.in. Mr. 1 ^. II. VVarnmi^-loii, “ 'Ihe Debt 
of i\ledia*val Hx[>lor<'r^ to Ant lent Disi'oveiers.” 
(Lcetun- 11). 

At the hondon School of Pcononucs, Houehton Street, 
W.C. 5 |>.in. Prof P. VauehcT, '• La S(>rlM>um.’ 

At the School ot t)ru utal .Studieb, biusbuiN C irciib, b . 
5.30 pm. Dr. W. K. KieUiuers, “ I Ik* Alai^Painirs, 
a Geo;.; ra pineal UacUqrounU of Uneutal .Studie.s.” 
(Lee till 0 1 ) 

At Uuiveisitv Collcp'e, Gower Street, .t - -2 ]> ni. 

Prof. H. R. >penccr, ** Mi duiue in the Davsof Shakes* 
poare.” • 

At Univirsitv ColUro, (iower Street, U .V. 5.^0 p.m 
Miss 1 {. J. Davis, “ How London became the eapitai 
ol Eui^laud.” (Lecture U). 

Tuesdav, Novkmiu k 20. . Anthropolonical Institute, at 
J 3 i]ilin;.;ton House, \\ . S.jo p.m. Baron hrland 
Nordenskiold, “ J'lie American Indian as an Inventor. 
(Huxley Memorial Lecture). 

Electrical Enijineers, lusilituticn of, at Armstrong; Colleite 
Ncwcasile-on*l yiie. 7 p.m, taptam P. P. Lckuslev, 
“ Broadcasting bv Electric VVav»‘s.” (raraday 
Lectun ), 

At the llolel Metroi''ole, Leeds. 7 p.m. 

At the Engineers' Club, Manchcstei, 7 p m. laeut - 


( rl<.n< I S b M..iildjous(‘ and Mr. L. C. Giant, “ The 
I le.itine ot Bmlciun’s I'li i incalh by means ot '1 hernial 
Str.ra!.'< ” 

\t the I iiJvotsiiN, Xottiiirham, O.45 pm. Messrs, 
i H SniNtlii and I , t. Wei ks, *' low 'rem!>erature 
I arbi in/alion ot bnel with s ei lal retercnce to its 
Couibiiialitui with Ihe I'lodiKtion of ICloetniity.” 
M.UJue bneineiiH, In.slitiile ot, 85*88 The Minories Iv C. 

() aip.m Mr \ 1 b vans, ‘‘ 1 he Dngm and Develop* 

> nil nt ot He.i\ \ ( Ml l•n'..ln(■s.” 

Ml tabs. Institute ol, at the Chaiuhci of t'ommerce, 
Bunnnehau) 7 !' m Mr. G U . V\ oolbw rott, “ The 
Modet'i Dexek' inent Ol the Steam Loiomotive” 
t’niviTsit\ ol I.ondoii, at Kine’s College, Strand, W.C. 
s 50 pin I’lol Sir B. Pares, “ Russian History to 
18(0 leitiiri'Vll Museovi." 

King’s ( olli'M'. at ,|o loiimeton Square, W.C 5.30 
pm Dr J . Kr/v/aiiowski, “ 1 he Polish Novel in the 
lOth Century, liotuu VI bli/.a Or/es/kowa, the 
Painter ol her toiintrv ” , , 

At the Sebool ot Oriental Studies, binsburv C ircus, 
1 * t 5 10 p.m. Dr. W, K. Riekmers, “ Ihe Alai- 
Paimrs, Geoi;ia|>bical Background of Oriental 
.Studies” fLe(tUtell) 

\t Chuvorsilv College, Gower Street, \\ .C.. 0.30 p.ni. 
Mr E. T Elbourne, “ b.iiginei nut; Managenieui. 

aY V wsltlekl Cc.Uet;e, Hampstead, N.W. 5 15 
Plot O Elton, ” Spenser.” 

VIUNESDAY, No\i-Mru<K 2? .. Automobile Engineers, 
lustiiulion of. at the ICngineers’ Uiib, Manrliestei 

7 pin Mr 1 '. K. Banks, “ the High-Speed Com 

pressiou*lgnition Heavv-Oil Engine. ^ 

Egvpt b.xploration Society, Burlington House, W 

8 30 P m. I'r john Johnson, “ ihe iyareh for Lost 
Literature in the Rubbish Heaps ot b.gyiH. 

Electrical Association fy*" Women, 4 t> 

C-ourt, \V. 3 p.m. Mr. h b.. Sharp, Some Llectntal 
K\penenre>m Australasia ” 

Eugenics .Socutv, at Burlington House, W • 8^0 p.iii^ 

Mrs C B S Hoilson,” Stenh/alion and Social Ideals. 

Histonccil .Sociotv, at 22 Kusstd Square. W .C .5 
Sir Richard lodge, [’residential Address, 
bredeiiik Tout: A Retrospect of Two Aiadvmic 

PUvslis*^institute of. at the Institution of 

bhigiiioers, Savov Plate, W .t . 5 k’ p.m. 1 r. C 
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Lander, “ Physics in Relation to the Utilization of 
Fuel.” 

Public Health, Institute of, 37 Russell Square, W.C. 
4 p.m. Prof. Dr. S. L. Cummins, ” Some Aspects 
of the Tul)erculosis Problem.” 

University of London, at King’s College, Strand, W.C. 

5.30 p.m. Prof. R. R. Gates, ” The Contribution of 
King’s College to the Advancement of Learning during 
the Century 1829-102S. Lecture Vlli— Sciences 
of Life.” 

At King’s College, Strand, AV.C. 5.30 p.m. Madame 
Amo Kallas, ‘‘ Modem Esthonian Literature Lecture 
1 1 -Gustav Suits.” 

At King’s College, Strand, W.C 5.30 j).m. Prof. H. 
i^icKendraht, “ Scientific Radio Research in Switzer- 
land." (Lecture V). 

At the Loudon School of Kcommucs, Houghton Street, 
W.C. o p.m. Lecture VI 11 on ” t)ffice Machinerv.” 

At the School Oriental Studies, Finsbury Cut us. 
TLC. 5.15 p.m. Mr. A. Llovd-Janies, “ .Accent as 
an Element in Speech.” 

At University College, Gower Street, W.C. 3 p.m. 
Dr, C. Pelliz/i, “ I .a Lirica del Paradise.” (Lecture IV) 
.At I’niversity Ct Urge, Gower Street, \V.( . 5.30 p.m. 
Mr. L. McColvin, "Some .Anpet ts (tf the luturc of 
Public Library Work,” 

At University C ollege, Gower Stieet, W t' 5 P »»• 
Mr. .A. M. Wi'|K,“ The Reformat ion Period in Sweden " 
(Lecture I). 

Tiioasiuv, Novkmhkr 28. ..Auiouauti« al Socictv, at tlu 
Royal Society of Arts, Adelplu, W L. <>. to pm 
Squadron-Leader H. M. Probyii, ” l iving and Main- 
tenance from tlie Owner’s Point of View ” 

Automobile Engmeers, Institufion of, at the \’.M.C..A. 
Hall, .Newcastle-on -Tviie 8 p.m Mr. A. Healc\, 

” The Pneumatic Tyre in Heavv 'J ransfiort.” 
Electrical Association for Women, jb Keiisini/ton 
Court, W. 7 p.m. Mr. H. Ikiunic. ” I'hc Constmctioii, 
Use and Maintenance of ICiectru Kettles, Toasters, 
Irons and other Small Apparatus ” 

Electrical Engineers, Institution of, Savov Place, W.C 
() p.m. Mr. H. \\\ Taylor, “ \’oUagc Control of Large 
Alternators.” 

Historical So<'ietv, at 22 Russell S(|uarc, W.C 5.30 p.m.. 
Prof. i)r, Ernest Barker, “ Islam and thcCrusaiks ” 
L.C.t . 'riie Gelirve Museum, Kmgslatid Road, E. 7 30 
p.m, Mr. Ralph Edwards, “ The 1 hning Table,” 
Mechanical Engineers, Institution of, at the Engineers’ 
Club, Manchester. 7.15 p.m. (t) Mr. hrancis 
Hodgkinson, “Journal Bearing JVactiee.” (2) Mr. 
K. O. Boswall, “ Bearings.” 

At the South Wales Institute of luigitieers, ( arditf. 

6.30 p.m. Prof. IL L. (.allendai, ” Critical Relations 
lietweeii Water and Steam." (Thomas llawk5le\ 
Lecture). 

North East Coast Institution of Engmeers and ^Ship 
builders, at the .Mining Institute, Nc\vcastle-on-Tyne 
b p.m, Mr. G. S. Baker, “ Wake ” 


University of London, at Bedford College for Women, 
Regent’s Park, N.W. 4.30 p.m. Prof. Eccles, 
" Montaigne” (in French). ‘(I..ecture VIll). 

At King’s College, Strand, W.C. 5 p.m. Dr. W. 
Robson, “ I’roteiu Metabolism.” (Lecture III). 

At King’s College, Strand, W.C. 5.30 p.m. Mr. L L. 
Evans,” Austria in the Eighteenth (entnry.” (Lecture 
III). 

At King’.s College, Strand, W.C. 5.30 p.m. Mr. (;, 
Shaw, “The Story of Descant.” 

At King’s College, Strand, W.C. 5.30 p.m. Dr. J. A 
Williamson, “The Cabots and the Discovery <»f lhi‘ 
New World.” (Lecture III). 

At the ScIkxiI of Oriental Studies, hinsburv Circus, 
E.C. 3.30 p.m. Dr. W. R. Rickraers, “The Alai- 
I^aiiiirs, a Geographidal Bafkground of Oriental 
Studies ” (Lecture Illj. 

At Uiiiversitv College, Ciower Street, W.C', 5,15 p.m 
Prof. J. FL G. dc Monimorericy, “Momentous Law- 
suits and Trials in vanous Countries from C lassical to 
Modern Times ” (I.cctuVe 111). 

At Universitv College, (ii()wer Street, W C. 5,30 p.m. 
Prof. \\'. M. Dixon, “ England, The Bible, and Shakes- 
p»*are.” (Lecture V). 

Vi( toi'ia and Albert Museum, South Kensington, S.W. 

5.30 pin. Mr S, (*. K. Smith, “Painters of the 
Norwii h School.” 

Fkidav, N«>\tmbek _•(>. .E^hadw'iek Public Lecture, at the 
College of Meilu iiu-.Newcastle-on-Tynv, 8 p.m. I’rni. 
.A IL Boycott, “ The Causes of Cancer.” 

Junior Institution of hammeers, 30 Victoria Street, S.W 
730 pm. Ml. W. C'. Freeman, “ Mialeni Welding 
S^ stems and Applications.” 

Mechanical Enguieers, Institution of, Storey’s Gate, S.W. 
n p.m. Open Debate on “ The Registration of Reliable 
Tests of Power-Plant Macliipery.” lutUKluced by Mr 

R. H. Parsons. 

I'niversitv of London, at King’s College, Strand, W.( • 

5.30 p.iu. Rev. IL L I'Tipp, “ SLakcsja*aie’s Spelling” 
At King’s College, Strand, W.CL 5 30 p.m. Prot 
!•' FI. Marshall, “ I'wo Medieval Greek Romances.” 
At King’s Ccllcge, Strand, VV’.C. 5.30 p.m. Prince l> 

S. ^irsky, “The Russian Drama. Lecture VII - 
Chekhov.” 

At King’s Cidlegc, Strand, W.C'. 5.30 p.m. Prot 

H. Zickendraht, “ Scientific Radio Research m 
Switzerland.” (Lecture VI). 

King’s College, at 40 Torrmgton Square, W.C. 5,3“ 
P in. Dr. O. Odlozilik, “ (JutUnes of Czechoslovak 
History. Lei ture II — The Czechs and Slovaks m the 
Middle Ages ” 

At University College, Gower Street, W.C. 5.30 p.m- 
Prof. M’. M. Dixon, “ England, The Bible, and Shake«;* 
peare.” (Lecture VI). 

S/vTUK»A\ , Novkmbi k 30. .L.C.C. 'I'lie Iloniimaii Museum, 
Forest Hill, S.E. 3.30 p.m. Mr. H. N Milligan, ” The 
Hxdra in Fart and Fiction.” 
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NOTICES 


NEXT WEEK 

Monday, Decembfr 2nd, at 8 p.in. (Cantor Lecture.) E. G. Richardson, 
B.A., Ph.D., D.Sc., Lecturer at University College, “ Wind Instruments from 
Musical and Scientific Aspects.” (Lecture III). 

Demonstrations will be given on the various instruments. 

Wednesday, December 4th, at 8 p.m. (Ordinary Meeting.) Harry H. Peach, 
Hon. Secretary, C'ouncil for the Preservation of Rural England Exhibition 
Committee, “ The Advertiser and the Dis^urement of Town and Countryside : 
Criticisms and Suggestions ” Sir Lawrence Weaver, K.B.E., will preside. 
The paper will be illustrated with lantern slides. 


THIRD ORDINARY MEETING 

Wednesday, November 20th, 1929. Mr. Roger E. Fry in the Chair. A paper 
entitled “ Urban and Rural Amenities ” was read by Mr. P. Morley HoEder, 
F.S.A. The paper and discussion will be published in Journal at an early date. 


CANfOR LECTURES 

Monday, November 25th, 1929. Sir Richard A. S. Paget, Bt., m the Chair. 
Mr. E. G. Richardson, B.A., Ph.D., D.Sc., delivered the second of his course of 
three lectures entitled “ Wind Instruments from Musical and Scientific Aspects.” 
The lectures will be published in the Journal during the Christmas recess. 
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PROCEEDINGS OF THE SOCIETY 

SECOND ORDINARY MEETING 
Weunbbday, November 13TH, 1929 
Mr.’ Charles Vernon Boys, F.R.S., in the Chair 

I'he following paper was read : — 

NEW DEVELOPMENTS IN HYDRAULIC yNEUMA'l'lC 

ENGINEERING 1 

\ 

By J. O. Boving 

The particular aspect of hydraulic engineering which will be discussed here 
is the direct conversion of water power into air power, and vice versa. A good deal 
of research and test work has been carried out during the last five years and some 
new ground has been broken. 

The various systems and developments referred to hereafter have been called 
“ Hydrautomats,” indicating hydraulic automatic apparatus serving a diversity of 
ends. 



A stone falls to the ground because it is heavier than air. A piece of cork which is 
introduced under water will speedily rise to the surface^ and the water will bulge 
upwards above it. We could carry out an experiment as shown -by Fig. ^ 
introducing suitable pieces of cork at the bottom of a pipe immersed in water. 
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and the effect would be that the cork pieces would carry the water in the pipe 
higher and higher^ and fresh water would enter at the bottom. 

To attain a certain lift, sufficient cork must be introduced to make the combined 
weight of the cork and the water in the rise pipe, which has a length S + h, equal 
to the weight of water only in a tube of equal diameter and of a length S. 

If we introduce air under suitable pressure, instead of cork, we have an air 


1 



lift pump (Fig. 2), well known to engineers, but not very well understood, 
and consequently not in use as much as this exceedingly simple and reliable 
contrivance deserves to be. 

If we were to imagine the air being introduced as minute bubbles, so that the 
rise pipe would be filled with an emulsion of water and air, then we could talk of the 

g S 

specific gravity of this emulsion (g) as related to that of water (i) as ^ 
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PROCEEDINGS OF THE SOCIETY 

SECOND ORDINARY MEETING 
Wednesday, November 13TH, 1929 

]Mr.‘ C’harles Vernon Boys, F.R.S., in the Chair 

« 

'Phe following paper was read : j 

I 

N E W DE VEI .OPMENTS IN 1 1 Y 1 ) R A II I . I C: \l»N E I C 

ENGINEERING 

By J. O. Boving 

The particular aspect ot hydraulic engineering which will he discussed here 
is the direct conversion of water power into air power, and viu' versa. A good deal 
of research and test work has been carried out during the last five years and sf)ine 
new^ ground has been broken. 

The various systems and developments referred to hereafter have been called 
“ Hydrautomats,’’ indicating hydraulic automatic apparatus serving a diversity ot 
ends. 



A stone falls to the ground because it is heavier than air. A piece of cork which is 
introduced under water will speedily rise to the surface, and the water will bulge 
upwards above it. We could carry out an experiment as shown by Fig. i, 
introducing suitable pieces of cork at the bottom of a pipe immersed in water, 
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and the effect would be that the cork pieces would carry the water in the pipe 
higher and higher, and fresh water would enter at the bottom. 

lo attain a certain lift, sufficient cork must be introduced to make the combined 
weight of the cork and the water in the rise pipe, which has a length S | h, equal 
to the weight of water only in a tube of equal diameter and of a length .S. 

If we introduce air under suitable pressure, instead of cork, we have an air 



contrivance deserves to be. 

If we were to imagine the air being introduced as minute bubbles, so that the 
rise pipe would be filled with an emulsion of water and air, then we could talk of the 

g vS 

specific gravity of this emulsion (g) as related to that of water 
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In practice the problem is not as simple as this. It is not possible to divide up 
the air in such minute bubbles, and the larger the bubbles are, the more elusive they 
become. If we go back to Fig. i, it is evident that if the cork balls are as large as 
the pipe very little slippage could take place, and the individual cork balls would 
patiently carry their allotted water burden upwards. 

The air bubbles, on the other hand, try to escape this desired and important 
duty, slip sideways, or become elongated vertically so as to sneak upwanh 
against lessened resistance, with disastrous reslilts to efficiency. This efficiencN 
is further decreased by the turbulence caused by the unruly air, whereby not 
only great internal friction is set up, but the friction agairtst the pipe walls is 
also increased. 



Careful tests and experiments have, however, shown that by proper designifig 
the air and water inlets, correct dimensioning of the pipes for a given duty, and h\ 
using suitable air pressure, the unruly bubbles can be tamed to a great extent, 
and efficiencies well over 50 per cent, may be* obtained. 

Let us now reverse the process illustrated by Fig. 1 and consider an experimen'^ 
as indicated by Fig. 3. Here we have a head of water (h), and the water is allowe d 
to flow through a down cast pipe, a collector tank, an upward pipe, and away to tiu 
tail race. If there were no obstruction in the path of the water, it would flow througl' 
the system at great velocity, and all the energy of the fall converted to velocity would 
be dissipated in internal and external friction, and thus transformed into hc <>5 
Now assume that we introduce at the intake mouth a stream of small cork halls. ^ ' 
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long as the velocity of the water is higher than that corresponding to the buoyancy 
of the balls, these will be carried downwards with the water until they reach the 
collector tank. If this is of ample dimensions, the water velocity will be low here, 
and the cork balls will speedily rise to the roof, and here collect, whereas the water 
will proceed through the upcast pipe to the tail race, l^he collected balls will 
exert an upward lift on the roof of the tank. 



. Fig. 4 


If instead of cork balls we introduce air bubbles {Fig. 4) these will follow the same 
path as the cork, but an additional phenomenon takes place. As the bubbles 
proceed downwards, the water exerts an increasing pressure on them ; they are 
^cpicezed smaller and smaller until liberated at the top ol the collector tank. 
Here then we have compressed air corresponding to the static pressure of the water 
column (S), which balances the longer column of the down cast pipe - S -J-h, 
consisting of a mixture of water and air. And this compression is isothermal 
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because the heat of the compression is continuously given off to the surrounding 
water. Another interesting and valuable effect is added : the moisture in the air 
will be condensed by the colder water, resulting in dry air. 

It may be asked how the air can be entangled with the water. This is not c\'en 
difficult — it is almost unavoidable if the surface of the water in the head race is not 
too high above the down cast pipe. When a wash basin or bath is emptied, a vorto. 
is formed and through the centre of this air is sucked down, as we all know. But 
it is desirable to break up the water and air, and to cause disturbances so as to 
reduce the size of the air bubbles, for exactly the same reasonsias were given for th< 
air lift pump. \ 



An inlet and arrangements for the aspiration of air which have proved satisfactor y 
are shown by Fig. 5. The entrance for the water is so dimensioned and shapeti 
that the velocity here is slightly higher than the spouting speed for the head (h) 
Thus there is sub-atmospheric pressure on the roof of the inlet, and this heiiu, 
perforated with a great number of small holes, air freely enters the water at all 
points. 

Such Hydraulic Air Compressors have been built in a simple form for centuru 
by blacksmiths in the Vosges and Pyrenees, providing air for their forges. Dunuj; 
the last 30 years a number of serious installations have been built in various pait 
of the world, but particularly in Canada and Germany. In Canada the well-kno^^ u 
engineer, C. H. Taylor, constructed several commercially successful plants of larg. 
dimensions. It is, however, an art that is very little known, and consequent!' 
some plants have given a poor efficiency. 

The test and research work lately done in England has proved that with 
correct design, and with proper attention to detail, a direct conversion of fo* 1 
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pound water power into foot pound air power- isothermal compression — an 
efficiency from 55 per cent, to 75 per cent, can be obtained. The variation depends 
on the relation between the available fall and the desired compression, as well as 
on the size of the plant. If the same conversion were to be made by water 
turbines and mechanical compressors the residual efficiency would he from 35 
per cent, to 50 per cent. 

And what a beautifully simple apparatus the Hydraulic C'ompressor is, requiring 
no attention and suluect to no wear, and thus no repairing costs. 

The idea may now be carried one step furtlier and used for rarefying air instead 
of compressing it. 'To this end an arrangement (.liagrammatically shown by 
lu'g. 6 is used. 'Fhe water is taken up from the liead race through a .svphon. 


VACUUM PIPE 



the longer leg of which dips into the tail race. Air is drawn in at the top by suitable 
arrangements and the degree of rarefaction is determined by the length ot the 
'shorter leg of the syphon. Obvdouslv the rarefied air is compressed rom a p 
vacuum to atmospheric pressure. It is necessary to devise some priming arrange- 
ment to start the syphon and such will be described later on in connection v 
plants actually in operation All the observ^ations made with rt erence 
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Compressor are equally valid for the rareher, with this exception — that it is obviously 
more difficult to entangle the rarefied thin air with its corresponding higher buoy- 
ancy. It has been found that the greatest rarefaction which can be obtained at a 
commercially useful efficiency corresponds to about 24ft. water column at sea level. 

It became a logical development to combine the Compressor and rareficr into 
one unit, as shewn by Fig. 7. 'Fhis demonstrates a plant built entirely in concrete, 
except for the inlet members for the rarefied air. From the head race the water 
mounts up into the syphon, and at the top of the downcast leg the air is sucked out 
from the hollow fish -shaped aspirator members, perforated by small holes, and the 



air Imbbles descending with the water are now subjected to compression, first to 
atmospheric pressure, and then to a pressure corresponding to the difference 
the level between the tailracc and the water in the separation chamber. From 
this the pressure air is led off by a pipe, whereas the partial vacuum is maintaineci 
in the pipe leading to the syphon aspirators. 

There are several important features about this combination, eliminating sonn 
drawbacks which under certain conditions are inherent in the Mydraulic Com- 
pressor or Rarefier, when built singly. Thus in a compressor great variation^ 
in the upstream level will cause loss in efficiency. To a certain extent this may 
be overcome by floating air inlets, but this is a clumsy arrangement and is not 
practicable for large plants. Any head which is above the intake is lost, or nearh 
lost, and if, for example, the available working head were 10 feet, and the upper 
water were to rise 2 feet above its normal level, then there would be nearly 20 per 
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cent, loss from this cause alone. Similarly, if at a rarefier the tail race level were to 
rise above the normal, then the air would have to be compressed to a corresponding 
degree above atmospheric pressure, which work would be a clear loss. Thus we 
see that the rarefier is not influenced by variations in the upstream level, neither 
is the compressor influenced by fluctuations downstream, and the combination 
achieves an ideal plant. 


PIPE TO 
RARIFIER 



Returning to the air lift pumj^s, an arrangement is shown by Fig. 8, where 
rarefied air is used for such a plant. The apparatus forms a syphon in which 
the longer leg contains a mixture of water and air, and the shorter eg so 1 water. 
The two legs open at the top into a vacuum chamber, which is connected to the 
rarefier by a pipe. At some little distance above the lower water level atmospheric 
air is introduced, and will be sucked in freely, as a partiaWacuum exists here 
corresponding to the height above the lower water level. The air will rush up 
into the pipe and aerate the column, causing the mixture to over ow in o 
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vacuum tank at the top. Here the air is sucked away to the rarefier and the water 
descends the shorter leg, which dips into and is sealed by the upper water level. 

A rarefier and a continuous vacuum lifter are shewn side by side in fig. 9. 


AtrMo/n 



A combined pressure and vacuum air lift pump has also been designed to wofl. 
in conjunction with the combined compressor and rarefier, as described abov^ 
The pressure air coming from the compressor tank is introduced at the bottom- 
of the lift column, which carries a vacuum tank gt the top, and from this the air 
sucked away to the rarefier and the water descends into the upper level ot t(i' 
pump. Thus the same air circulates throughout the system, modified by siu 
extra requirements as may be governed by the pressure lift, being a larger 
smaller proportion of the whole than the vacuum lift. 

The air lift pump constitutes an extremely simple, reliable and cheap apparatu 
which deserves a very wide application, now that it can be designed to give a gf)t> - 
efficiency. It is true that compared with other means of pumping the theoretic 
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efficiency is rather low, hut when one considers its absolute freedom from stoppage, 
the absence of costs for attendance and repair, as well as its cheapness, the practical 
efficiency is really very high. 

A pneumatic lifter of a different design and giving a higher efficiency is shewn by 
Fig. 10. The example demonstrates an intermittent lifter for rarefied air, but 
the same principle is also applicable to pressure air, wherel^y the lifting chamber is 
immersed in the water to be pumped. 

The apparatus consists of a syphon lift pipe, a tank, a set of water valves, and an 
automatically operated change-over air valve. The system is duplicated, so that 
when one tank is filling the other is discharging. The air valve opens the tank to 
the vacuum pipe coming from the rarefier, whereby water is sucked up through the 
syphon until the tank is full. Ihe air valve is now changed over, actuated by a 
float which is lifted by the rising water. A suitable relay movement is used to 
prevent the valve from sticking half way through its stroke. Atmospheric air is 
now introduced (whilst the vacuum is applied to the other tank) and the water 
flows out past the reflux valves. 

A modification of the syphon rarefier has been applied to regulating the flow 
over a weir. The usual mode of regulation is by sluice gates of various designs 
and magnitude, and those who are familiar with large scale irrigation work will 
know how expensive, complicated, and clumsy in manoeuvring such sluice barrages 

are. 

Fig. II demonstrates a Hydrautomat regulator which is extremely simple, 
cheap to build, and easy to operate. The syphon stretches right across the canal, 
and the centre wall provides a complete shut off for the water when the syphon 
does not function. 

Air is introduced into the downcast leg of the syphon as shown above, for the 
rarefiers, and the power in the fall is dissipated by the compression work done, 
riie more air is admitted the less water flows through, and thus by having all the 
air inlets coupled to a bus pipe, fitted with an admission valve, the flow of water 
can be regulated by controlling this valve. Such control may be effected either 
by hand, or automatically by a float in the upstream or downstream water level — 
with a view to keeping this constant. The design show-s the regulator consisting 
of 5 bays. Two other valves are fitted on the bus pipe, and thus one, three, or 
five bays can be in operation, and the closest regulation of the waterflow can be 
effected. Fhe priming of the syphon is effected by a small auxiliary rarefier 
built separately on the side of the* regulator. 

The above indicates in a simple way the theories and practical conditions which 
underlie the “ Hydrautomat ’’ developments. In the following, descriptions of 
some representative plants are given. 

Fig, 12 is a drawing of a compres-sor plant built at Alston in CuniDcrland. The 
available head is iSoft. A 500ft. long pipe line conveys the water downhill to the 
compressor. On the top of a tower a tank is mounted^ to which the pipe line is 
connected. The compressor pipe carries an air intake on top and dips vertically 
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410 feet into an old disused mine shaft. At the bottom of this is an air separator 
built of steel. An automatic valve controls the water level inside the tank. The 
water rises up again 210 feet from the tank to the tail race, for which an old gallery 
is used which opens out further downhill. 

The degree of compression corresponds to golbs. per square inch, and the 
output is 480 cubic feet of free air per minute. The efficiency is about 65 per cent. 
If a pelton wheel driving a mechanical compressor were used, the output would 
only be about 290 cubic feet of free air per minute. The compressed air is used 
for drills and other pneumatic tools in the mines belonging to the Vieille Montagne 
Zinc Company. Another similar compressor is working nearby in another mine. 



Most of the 1 lydrautoinat water lifting work has been done in India in connection 
with irrigation, which in tliat country is carried out on a gigantic scale. Few 
people realise that some 40,000,000 acres are under irrigation in India. The 
area of arable agricultural land in England is about 10,000,000 acres. Take for 
example the Punjab- the land of five rivers ’—there are a dozen or more canals, 
each a hundred or more miles long, and each carrying an amount of water thirty 
or forty times greater than the summer flow of the I hames. 1 hese main canals 
and their branches flow over the gradually sloping plain, and at intervals there are 
barrages to keep up the desired water levels, thus creating low falls. At such places 
Hydrautomats arc put in. 

Wherever intensive irrigation is applied water-logging sets in sooner or later, 
throwing the land out of cultivation, and in the Punjab alone it is estimated that 
over a million acres are so affected. 

A typical plant lifting w^ater from a drainage canal in such a district will be shown. 

13 Is the rarefier installed at Bcinihanwalo. on the Upper Chenab CanaL The 

♦Reproduced by kind permission of the Editor from The Jivginecr, Sept (>th, 19^9. 
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syphon is built of brick and re-inforced concrete, with a sealing layer so as to make 
the whole edifice impervious to air. The dimensions of the intake are 6ft. x 
8ft. sins., and the water that can pasSs through at full velocity is about 300 cubic feet 
per second. 

In the middle wall there are three ports which can be closed by butterfly valves. 
The lowest of these opens below the lowest upstream water level. In starting 
the syphon this valve is opened, water rushes through and splashes down into the 
lower level, and by this commotion a certain amount of air is entrapped and carried 
away to the tail race. As the whole syphon is water sealed the a}r becomes gradually 
rarefied, and the water level in the two legs begins to mount. )Vhcn it reaches the 
next port the action gains fresh impetus and thus proceeds up to the topmost port, 
and finally over the crown. When the water gets this far, the syphon is filled 
instantaneously almost and the priming ports can be closed The apparatus is in 
function. 



Fig. 14 is a drawing of the aspirators, which^,as will he seen are hollow, and 
perforated with a great number of holes, through which the air is sucked into the 
w^ater. The aspirators are connected to a collector and to the pipe line. 

Fig. 15 shows diagrammatically a contrivance to prevent a violent inrush of air 
to the syphon, should the outside pipe line suddenly be opened. 

This consists in principle of a float connected to a valve mounted on the aii 
pipe line. If too much air should be drawn in by the aspirators the level in the 

♦Reproduced by kind permission of the Editor from The Engineer, Sept, oth, 1929. 
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and has an air-tight sealing layer in the middle of the brick walls. There are three 
pumping pipes built of pre-cast concrete i8ins. in diameter. The atmospheric air 
is admitted through pipes which are led in from the top of the tower through the 
stuffing boxes, and the height of the air inlet over the lower water level can be 
adjusted by a manoeuvring gear from the top. This lifter pumps about ii cubic 
feet of water per second, and the lift varies from 4ft. up to 8ft. The lifter is 
connected by a 9in. air pipe line to the rarefier, and the two sets of apparatus are 
about 500ft. apart. This plant drains the town of Bambanwala and some thousands 
of acres which had to be abandoned on account of water- logging. After six weeks 
of operation the ground water level had been lowered sufficiei\tly to save the town 
and to bring hack the land to cultivation, and the total expenditure for the plant is 
something like £goo. There are three similar plants on the same canal. 



Upper Chenab Canal, Punjab, India, shewing two Hydrautomat Harefiers 
at the ends of the reguUitor. 


The next plant to be described is on the Lower Jhelum Canal in North West 
India, and consists of the Hydrautomat Compressor as shown on Fig. 17, to which 
are connected by air pipe lines 8 borehole wells, each 1000ft. apart. I'his plant is 
pumping up underground water for irrigation. The design and construction 
of the Compressor are rather interesting, as the whole affair is sunk as a caisson in 
alluvial ground, whereby the compressor pipes are formed as tubes in the very 
walls of the circular caisson. 

As will be seen the dimensions are considerable. The diameter of the caisson 
is 33 feet and the depth of the shoe below the surface is 72 feet. The operating: 
head is 8ft. ains. and the degree of compression is 48 feet. 

The pumping plant is shown by Fig. 18. Each borehole well has two lift pipe.^. 
This method has been chosen because there are great fluctuations in the level of the 
underground water, and sometimes only one pump will be in operation, and at 
other times both, when they again may work either in parallel or in series. Eacb 
well pump has a capacity of 2 cubic feet of water per second, with a lift varying 
from 14ft. to 34ft* 
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Hydrautomat Lifter made in brickwork. 




76 


JOURNAL OF THE ROYAL SOCIETY OF ARTS 


Noy. 29, 1929 


'riiis plant shows how beautifully flexible the Hydrautomat system is. 'Flu' 
compressed air can be used as power transmitted within reasonable distances, and 
as the apparatus is so extremely simple and rugged, and as no attention is required, 
the running cost is practically nil. 

The next Hydrautomat to be shewn is being built on the Rio Ebro in Spain, 
not far from Saragossa. Here again the combination of Hydrautomat Compressor 
and Air Lift Pump is used, hut the conditions in this case are rather difficult to 
meet, as the water has to be pumped up to three terraces, having levels 30ft., 45ft. 
and 60ft. above the river. ! 


\ 



Hydrdulomat Lifter made in Steel. 

« 

Fig. 19 shows the design of the plant. An old dam exists across the river, 
built by the Moors, and on the side is a millrace which is now used as an intake for 
the Hydrautomat. There are four compressor shafts opening out into the air 
separator at the bottom -all excavated in the rock, and afterwards lined with 
concrete. The head is only 6ft. and the available operating water about loo 
cubic feet per second. The air is compressed to islbs. per square inch above 
atmospheric pressure. The water is lifted in 4 stages, each isft. It is necessar) 
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Fig. 17. 
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to divide up the capacity into several pipes, because when the water is lifted up 
to the maximum height of 60ft. a correspondingly smaller amount of water can be 
pumped only, and in this case only one pumping pipe in each stage operates, 
whereas when the water is supplied to the first level, three pipes are working in 
parallel. The capacity of the plant is 50 gallons per second for the first stage, 
38 gallons for the second stage, and 25 gallons for the highest lift. The plant is 
built entirely by local labour and foremen. 

Fig. 20 demonstrates a combined compressor and displacement Hydrautomat as 
installed for a tin mine in Nigeria, where the tin is found in the alluvial deposits 
on the river banks, and the method of mining is to sluice down these banks with 
water. The rivers have a very gradual slope only, and it is therefore difficult to 
get the water high enough up on the bank by le\el channels. Such Hydrautomats 
as illustrated have proved very useful for the purpose. The operating head and 
the lift are in this case identical, namely 33ft. The compressor is built of steel 
pipe, and the separator tank is also in steel. The air, which has a pressure of 
i 81 bs. per square inch, is conveyed by piping to the water lifters, which are 1400 
feet away. 'Fhe displacement tanks are built entirely in steel and cast iron, but 
the operation is the same as indicated previoiisK . 'The apparatus lifts 2I cubic 
feet per second. 

It may be worth while to mention another de\elo]>ment, which although not a 
coml)ination of hydraulic and pneumatic action, is an otfshoot of the developments 
de.scribed above. Fig. 21 show^s a diagram of the Static Hydrautomat apparatus 
which uses directly, statically afid automatically the power in a low^ head of water 
to lift a small amount of w^ater to a great head. Thus this apparatus has the same 
field as the hydraulic ram, with this distinction, that it can be built for a larger 
capacity than the ram ; that it gives a very high efficiency under all conditions, 
namely, well above 70 per cent., and that it works entirely without any shock 
which admittedly is a serious drawback in rams under certain conditions. 

The Static Hydrautomat consists of low pressure and high pressure pistons 
directly connected, and an automatically operated distribution valve, sending 
the water into one side of the operating cylinder, whilst connecting the other 
side to the suction pipe which dips into the tail race. A suitable relay mechanism 
is provided so that it is not possible for the apparatus to stop at any dead point. 
The high pressure piston and cylinder work exactly as an ordinary reciprocating 
pump in connection with the reflux valves. This apparatus will lift water to 400 
feet or more when utilising ahead of 10 feet only. 

In the foregoing, systems and apparatus have been described which are in 

successful commercial use. 

There is a wide field for applying these ideas to other uses, not vet fully explored. 
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DISCUSSION 

Sir Oi.ivFR Lodge, F.R.S., said that his attention was first drawn to an apparatus 
for raising water to a fairly high level — an apparatus brought out by his friend, Mr. 
T G . Allen, and named by him a “ hydrautomat.” This apparatus excited his interest 
very considerably, and he went carefully into the mechanism. It seemed to him to 
work very w^ell. It had not been mentioned by the lecturer, and he gathered that it 
had been superseded by other devices which, if not more efficient in the ordinary 
technical sense, were, as the lecturer had suggested, more practically efficient from 
the point of view of economy in working, and so on. T’his apparatus differed from 
some of the devices described that evening in that it w^as static. I In the last of the 
figures shown by the lecturer, there appeared to be some apptoximation to Mr. 
Allen *s hydrautomat. It reminded him of the feeding of a boiler by Asing steam, which 
occupied a big volume, to force into the same chamber water which occupied 
a small volume. 

He always admired with an almost superstitious veneration the applications of the 
principles of physics which were made by engineers. Engineers had an instinct or 
facility for doing these things on a large, permanent, and paying scale, which physicists 
could only attempt on a ridiculously small scale in the laboratory. The transition 
was very striking, and the way in which this thing had grown in the lecturer’s hands 
was quite astonishing ; but he felt a little difficulty of a theoretical kind on which he 
would like the opinion of the Chairman, though he feared that it was so elementary 
that he might not care to look into it. 

The lecturer, instead of using a static method, where the water and the air might 
stand still if one pleased, or be allowed to go on, if one pleased, used a method which 
would not work at all unless there were a state of flow . The whole thing depended in 
all cases on the difference in weight between air and water. Water w^as 800 times 
heavier than air. If, therefore, the compression ^ose to 800 atmospheres, none ot 
these things would work, because the air ivould then weigh the same as the w^atcr. 
The wLole point w as that a column of water was being balanced against a column of 
mixed air and w'ater, and because the air did not w^eigh anything it could be used to do 
work. Mr Allen’s device was a kind of air-compressing machine ; it was realh a 
kind of water staircase. A very little drop raised the water by so much, another drop 
raised it further, and so on. It went up step by step, never compressing the air much, 
hut raising the water simultaneously as high as one chose to make the staircase. 

’I’he method expounded that evening was different. Here the work was done with 
bubbles, and he had to say that he was not happy about those bubbles. He spoke 
with diffidence because of the fact that works on this principle had been installed on a 
large scale and w^ere efficient. Therefore, he was not complaining or criticising, he 
was trying to learn. (Sir Oliver Lodge here drew' on the blackboard a representation 
of a U-tube, with water in one part of the tube and bubbles in the other). He said 
that the lecturer had spoken of the specific gravity of the foam as compared with the 
specific gravity of the water. He would not deny that the action could be expressed 
in that way, but it seemed to him that the hubbies rtiust be rising, and that bubbles 
when they rose dragged up a little of the water with them. Every bubble, going up, 
dragged the water with it after a fashion, but not very efficiently. If the bubble 
filled the whole tube the action would be like that of a piston ; here some of the water 
was replaced by air, and the water and air were balanced even when standing still ; 
in other words, instead of using bubbles to raise the w^ater, one might use something 
like pistons to raise the water. In the original static hydrautomat this was what 
happened, and he would have thought that arrangement to be more efficient than the 
arrangement demonstrated in the lecture, although it might be a little more com- 
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plicated. In most hydraulic engineering one avoided making splashes and having 
foam and white water, one kept to blue water, but here, ingeniously and surprisingly, 
the foam was used in order that afterwards when it had done its work the water and 
the air might be separated, the water thrown away, and the air, now unde rcompression, 
taken to the point at which it was desired to work it ; it then became like the trans- 
mission of power, and could be used for any purpose desired, including the pumping 
of water at a distance. 

His contribution to the discussion consisted, therefore, in calling attention to Mr. 
Allen’s old static invention, expressing surprise and admiration at the developments 
which had been the outcome of that invention, the large scale on which it had been 
possible to work it, and in asking whether what he had said about the foam and its 
comparative inefficiency had any value or not. 

Sir Atui. CiiArTERjKF, K.CM.K. (High Commissioner for India), explained that 
he was neither a scientist nor an engineer, but he was intensely interested in the 
condition of agriculture in his country, and he had listened with rapt attention to 
what had been described by the lecturer. He was acquainted to a very large extent 
with the country in the Punjab and in the United Provinces in the North of India, 
w’here irrigation canals were of immense benefit to the agricultural people. He was 
also acquainted with the disadvantages which arose from the souring of the land owing 
to too much irrigation, and he had been most gratified to learn that these difficulties 
could be overcome by the appliances and contrivances described in the lecture. It was 
particularly satisfactory to learn how' cheap and efTcctivc they were. 


Mr. Frank Twyman, F.R.S., said that his interest w^as in the manufacture of 
optical instruments, and therefore, at first sight, he had little to do with the subject 
under discussion. But he had been simply enthralled by the account of the work 
done in this way, and had wondered wheUier a device of this kind might he of more 
use in the laboratory in the initial stage of obtaining high vacua, than the water 
injector which was often used for this purpose. 

He added that he thouRlit technical men were often so engrossed in their own 
affairs as to neglect the ideas which came to them from other technical interests A 
manufacturing friend of his had suggested that it would be a good holiday tor a 
manufacturer if he could be set to manage— or mismanage- the works of people in 
quite a different sphere of industry ; for instance, the optician might for a time 
manage a brewery ! There was a good deal to be said for such a suggestion, although 
he did not know that the accountants of the firms concerned would quite approve of 
such an interchange of technical ability. 

Mr. M. K. R^Nu.^KV^t^^- (Madras (Jovernnietit Public Works Ocpartincnt) who 
said that he had come over from ITancc specially to he ^ ™"2out’ 

expressed the interest which he had ielt in reiu mg m in 

hydrautomats. He had had nt» opportunity of seeing any o ci _ ^ 

Northern India, but he had heard from other people wfio had bten ' 
tions that they were very satisfactory. He was thinking of 
local Government at Madras that similar systems should be in 
India. 

M,. T. G. „,a .to he - 

t “hi: 
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object in accepting the Chairman’s invitation to speak was, in the first place, to 
congratulate Mr. Boving upon his able lecture, and also to express his admiration for 
the skill, ingenuity, and inexhaustible patience with which he had evolved these 
devices. Patience was a virtue which one did not always associate with the average 
inventor, though it was one which might be reasonably expected to be found in a 
man whose initials spelt J.O.B.” He was sure it was the wish of all concerned that 
this modem J.O.B, might in time reap that material reward which was once vouch- 
safed from heaven to his Biblical namesake ! 

He desired to say one word with regard to Sir Oliver Lodge’s reference to himself. 
It was true that he once was guilty of perpetrating an invention hjy which water was 
made to raise itself without the employment of kinetic energy. It was also true that 
he christened that invention by the coined name of hydrautomat. Jlut that invention 
had been superseded by the more practical inventions of Mr. Bovhig, and only the 
name survived to commemorate its one-time existence. If he were asked to draw the 
distinction betsveen Mr. Boving and himself, he might say this, that he (the speaker), 
was the father of one child which died in its infancy : on the other hand, Mr. Boving 
had been the father of several healthy children who had now reached a vigorous 
maturity. He congratulated Mr. Boving upon his procreative faculties, and he hoped 
this virile father would live long and his progeny increase. 

Mr. a. S. E. Ackerman (Secretary, Society of Engineers), rose simply to make one 
small request, that when this paper was indexed, it should be under “ Air Pumps.” 
That would be the natural heading to which people would refer who wanted 
information on the subject. 

Mr. R. W. Wksi’KR.n remembered hearing about an invention of this kind some 
forty years ago, though his memory was not very cl^ar at this distance of time. It was 
brought out in the early nineties at the McGill University in Canada. '’J'he difficulty 
resided in deciding the size of the bubble. If the bubble was too large it rose quickly 
and caused turbulence and loss of energy ; if the bubble was too small it rose slowly, 
and there was difficulty in disengaging the gas from the water, involving a vSeparalion 
chamber with increased capital cost. His own recollection was that this consideration 
weighed very heavily with the Toronto engineer. From what he had learned that 
day it seemed that these difficulties had been overcome. He supposed that there had 
been a great deal of work done in deciding the optimum size of the bubble on which 
success depended. 

Mr. W. C. Chopra (Superintending Engineer, Punjab Irrigation), had been 
ntcrested to hear about the working of this plant in places with which he was con- 
cerned, particularly Bambanwala on the Upper Chenab Canal. As an engineer of 
that province, and one who had had experience of this contrivance, he would like to 
ask a practical question. The lecturer had spokei> of its high efficiency. But he 
understood that at Bambanwala the efficiency was as low^ as 3 per cent. Could the 
lecturer give any confirmation of that ? He also desired to know the limitations of 
transmission, and the length over which operations could be carried. 

Mr. J. S. Marlow, taking up Sir Oliver Lodge’s reference to the size of the bubble, 
said that he took it the efficiency depended on the design of the injector and the injector 
action of the air in the water. He also wished to know if it was possible to get n 
constant stream with the air-lift system instead of a spasmodic one. 
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Tin; Chairman expressed his admiration at Mr. Boving’s extraordinary 
versatility in making so large a number of combinations as hie had done — air, 
water ; water, air ; pressure air, vacuum air ; pressure water, water under diminished 
pressure — all interchanging with one another, making variations of power in any kind 
of combination required. It was an extraordinary example of the advantage of an 
exact understanding of the scientific basis of the problem. ^Tr. Ro.ing was a Swede, 
and with that practical ingenuity for which Sweden was famous, aided us it was by his 
own training at the University of Stockholm, he had been able to do these very 
wonderful things. 

In the observations made by Sir Ohver Lodge, he had felt inclinetl to correct him, 
or rather to try and remove his dislike' of these bubbles which were rising up through 
the water, and w'^hich he seemed to think, were missing tht;ir vocation If Sir Oliver 
Lodge would think further about the matter, he would s<^(' that a bubble turned loose 
in water very quickly came to a steady rate of rising in the water. Th(‘ moment it 
had arrived at that stage it induced on the water in which it was rising a lifting force 
exactly equal to its own buoyancy. 'That was the case wath bubbles of any si/e ; 
as long as they were lifting themscKes freely from v\ater they were having the effect, 
not of giving a continuous column of water or stationary water, but a column of w^ater 
in wdiich at every point the air was giving a “ push-up,” and producing the effect of 
diminished specific graxity as soon as there was uniform velocity through the water. 


Sir Oliver LorxiE said that that wa.s thi' kind ol helpful exposition he would have 
expected from the Chairman. Me thotight that Mr. Bovs had illuminated the subject. 
II w'hat he said was true that the elfect of this dragging of the bubbles as thev went 
through the water was just ectual when it reached the terminal velocity of the rise to 
the buoyancy of the water, so tha^tlic two w'ere at ecjuilibrium -and he thought this 
must be so — then he had solved the proh|pm. He was \(‘ry glad that ht had asked 
the question, because it had elicited this explanation Irom the C hainnan. 


^'llE CiiAiRM'VN, continuing, said that he thought ilu- most surprising and most 
ingenious of the things 'wliich Mr. Uoving had clahoraied rras the incdaxl by rshreh 
he controlled the passage of the river over a ueir. It was a most unexpected way ot 
dealing with the ptoblem, hut it came down merely to turning on and o(I a gas tap, 
There was one other obsciwation he wanted to make at the risk now of offending Mr. 
-Mien, namely, that the word “ hydrautomat " was an admirable woid derived from 
the Greek, and one which explained itself fulh when one thought of its deniative 
terms. But long words derived from CJreek 01 Latin did not fip lightly off an 
English tongue, and a word was wanted to cover the whole range ot Mr. Bov mgs 
inventions which would be more Tvnglish in character, belonging more to the 
vernacular. For his own part, he would call the whole senes ' broth engines 
Anybody could remember the term “ froth engines, and it had not been used be to e, 
.so that it would serve to stam’p the whole of Mr, Hoving’s work and identify u. 

Mr. Bovinc, in replying on the discussion, reterred first to mLht'evtn 

on the vi^ater. If, in a compressor, there were too large ” 

go round in a circle in the water, and thus, although there m,gnt be,_^lhe .ceiut^j 


go round in a circle in me \vriu >, hp the 

amount of air to make a balance with the other co umn, The 

requisite compression. It was necessary, therefore, to have sni^tUer bubbks.^^ Fhe 
bubble tried to escape, and found a form for it.self vvhun o tre 
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to the water. In doing so it slipped through the water and did too little work — 
another reason for not having too large bubbles in pumping water. 

Mr. Western had asked the size of the bubble. Generally speaking for a compressor 
the bubbles must not be too small. The ideal ^ would be to have infinitely small 
bubbles and a large separation chamber, but this was not commercially possible. 
It had been found that for low head compression, bubbles of the size of half-inch 
diameter were satisfactory. For high compression one could have larger bubbles 
at the in-take, because they got squeezed so very small when they came down. 

Sir Atul Chatterjee had mentioned the plant at Bambanwala. That plant cost 
about £900. 

Mr. Twyman mentioned high vacua. It was not possible to obtain such high 
vacua by this method as with the water injector. With the water '^injector very high 
vacua indeed could be obtained. 

Mr. Marlow had spoken about the injector action on the air in the water. That 
was a wrong idea. If there was an injector in the water with any great velocity there 
was a great loss in efficiency too. The conditions for successful operation for the 
compressor was that the air entered into the water as quietly as possible without 
disturbance. 

Mr. Chopra from the Punjab had made some very pertinent remarks about the 
Upper Chenab Canal. The first plant was put in two years ago. The efficiency was 
extremely low in the beginning. In his paper he had mentioned the efficiency for 
the compressor alone and for the water-lifter alone, and had given an efficiency of 
50 to 60 per cent, for the compressors. Those were proved facts. In an air-lifting 
plant 60 per cent, efficiency had been measured under favourable conditions. When 
the first plant was put in on the Upper Chenab Canal he was groping in the dark. 
Certain conditions were laid down by the engineer, and the syphon put in to meet 
the engineering conditions had an efficiency of probably not more than 15 per cent. 
The efficiency of the lifter was about 25 to 30 per c^nt., so that if the two figures w'ere 
taken together one had a resultant efficiency of something like 3 per cent. However, 
that plant had been re-built, and the efficiency had been raised to 8 per cent. In a 
second plant the efficienev was 12 J per cent., and in a third plant 22 percent. — that is 
df 

actual foot lb. in the operating water to foot lb. in the pumped water. 

A vote of thanks to the lecturer was carried unanimously. 


EXHIBITIONS OF APPLIED ART 

British Institute of Industrial Art Exhibition. At the Victoria and Albert 
Museum. 9th November to i8th December. The present exhibition is divided into 
three parts. One part is composed of the B.I.I.A. permanent collection ; the second, 
of Mrs, Margaret Bulley^s private collection ; the third, of newly assembled wares 
“ for the slender purse. The prices of most of these are marked ; but they do not 
always offer much encouragement to the purse that may feel itself fairly described as 
“ slender.^’ 

The bulk of modern art and craft productions have a singular correspondence with 
the more obvious and popular human ideals of the present day, both physical 
and moral. They have much in common with those clean-cut male physiognomies 
which figure in advertisements and in illustrations to magazine stories. They are 
^sonlehow healthy and in a certain sense wholesome ; only far more rarely are they 
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aesthetic. The finish ^iven by machinery is apt to be superior and superior is just what 
works of art are not. 

But that the B.I.I.A. is exercising an active and most valuaiile infiuenee has been 
clear before this. The average cjuality of goods displayed is a high one, and if these 
goods are not cheap, they are not expensive either, '^fake Messrs. Peter Jones’ 
furniture in weathered oak. "Phe design is not inspired, but— wholesome, and the 
price is reasonable. Messrs. Wedgwood’s table of pottery No. 197, is one of the most 
impressive assemblages. Here the slender purse rather begins to wilt, for the 
charming celadon ware set, 197P, turns out to be as inaccessible as it is desirable. 
The little toast rack itself is five shillings and twopence. Hut the cream ware, on the 
other side, is attractive, sensible and cheap ; the slender purse recovers its spirits. 

Textiles are, as u.sual, good. Pots and t>ans, good. Printing, colour printing, book 
production, map production, all most competent 
And then we come to Mrs. Bui ley’s collection. 

At once we are conscious (or we ought to hi*), ol a more ranfied, a more bracing 
atmosphere. It is true that almost the first thing that strikes one is a carpet design by 
McKnight Kauffer in this artist's least happy manner Hut the next moment we are 
confronted by Duncan C Grant’s table, dating from ( )mega Workshop days, but none 
the less masterly for that, (irant's design for a chair cover, worked by Mary Hogarth, 
is probably more recent , how rich and how assured it is ! Perhaps tfu* most fuse ina- 
ting single object in the whole exhibition is (Jrant s stove, or more accurately, his 
tiles for the stove, No. 5S2 ; the stove itself is admirably designed by Robert Medley. 
We cannot, alas, expect that modern industry will be so to speak “ converted ” by 
a man of however powerful genius, yet it is to be hoped that a sense of (Grant’s 
importance wall grow* increasingly both on our captains ol industry and on their men. 
Me has reasserted, with an eloquence all his own, first, the supremacy of good pro- 
portions, secondly, the doctrine tf^at the details must be subordinated to the whole 
Raoul Dufy’s cretonnes, especially thoj^e printed in blue on white, are exeellent, 
and so are the textiles shown by Phyllis Barron and Dorothy Larcher. Marion 
Richardson’s “ young pupils ” are evidenllv gifted Sec espe cially case 569 

The Permanent Ckdlection inav just now have the opportunity of attracting some 
of the attention it always deserves. Alan Durst’s ivory cross is a design which s.eems 
to embody with curious thoroughness certain modern virtues and with them, then 
defects. Can wc still blame the first shock of mechanisation for the readiness with 
which our craftsmen let discipline pass into a rather unsubtle mannerism What a 
fine artist Eric Gill would be if his manner did not overshadow his matter_ 

The exhibition is open every day, normally 10 till 5, on T hursdays 

and Saturdays 10 till 9 ; Sundays, 2.30 till 6.30. It should give us all our 
for Christmas presents. The organisers did not forget to include toys in their 

cataloRue. 


M> 77 s.S’ ON BOOKS 


„ , o H.r P H Rroemel F R.S.A. London : Murray and 

Paris and London in 1815. By 1 . K. Hrocmti, 

.. no. » ... of bu„.b,... .„<• .h. 
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great made comparatively little concealment of their more devastating whimsicalities. 
The Duke of Wellington must be much nicer as a legend than he was to meet. 

Mr. Broemel whisks us merrily from the one capital to the other, introducing us 
to all the rakes, dukes, duellists and demi-mondaines, whispering into our ears all 
the scandals told about them, and many of the bons mots said to have been made by 
them. We find writers and artists also in his pages ; but was Horace Vernet really a 
“ glorious example ” of what the French School could produce ? 

That most unsympathetic of heroes, Napoleon, seems to have had one thing in 
common with his conqueror : a lack of attractiveness for women. His manners w ere 
unkind, he was neither a gentleman nor one of “ nature*s gentlemen.’' But con- 
sideration for others was hardly a characteristic of the beau monde that despised and 
feared him. \ 

The effect of that other Great War on society had been corrupting — naturally. 
Democratic sympathies w^cre still hardly possible for the people who mattered, and 
even the w-ay peace was kept for the next forty years does not seem decent to a more 
liberal posterity. The folk who danced at Almack’s and risked their fortunes at the 
Salon dcs Etrangers were, though they did not know it, celebrating the end 
of a regime. One hopes there will alw^ays be enough money and leisure for those who 
want to be absurd to have at least a part t>f their heart's desire, but that these should 
have been practically identical with the arbiters of the world’s destiny was a mis- 
fortune, the depth of which Mr. Broemers little book helps to illuminate. 

1'he D.I.A. Cautionary Guide to St. Albans. London : The Design and 
Industries Association, (yd. 

The general public is to this day far more diffident about criticising architecture 
than about criticising pictures. The lighter side ^bf building is hardly recognised : 
people find houses noble, beautiful, squalid, ugly, but not absurd. Yet many are 
nothing more nor less than absurd. Streets are often ruined by individual houses 
that are not so much Calibans in the wrong place as clowns or mountebanks in 
the wrong place. 

When Mr. and Mrs. Wfilliams-Ellis tried to cure the-man-in-the-street of this 
particular inhibition by waiting a book, they called the book “ The Pleasures of 
Architecture.” A very good title, calculated to suggest that it is not always 
necessary to be solemn about stone and brick. It is Mr. Williams-Ellis who writes 
the Foreword to the present Guide — and perhaps provides the page-headings and 
titles to the illustrations. 

These photographs are really excellent. “ First depressions on arrival,” pages 
6 and 7, show with what single-minded loyalty to their clients the advertisers of 
to-day do their work. But man cannot live by petrol and Sunlight Soap alone : 
see the next two pages. Page 9 makes one feel, not for the first time, that Mr. 
Woolworth’s goods would be just as welcome if he^ happened to become a convert 
to aesthetic shop-fronts. 

And so on. Page 23 is interesting : it represents a fine new block of offices 
in red brick, and a printing works which seems to be in concrete, both buildings 
being dignified and restrained, (Opposite we see a public convenience in the 
Tudor style, half timber and all !) 

One feels that every old town in England ought to have its own Cautionary^ 
Guide, and that every inhabitant should have a copy of the one relating to his 
home. 
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GENERAL NOTE 

, MHAl.miAl, l.-uxi). NVar]>- two y.-a,^ hav<' elapse,! .siiue the 

death of Mr. J-eon Gaster, loimder, Vice-Pie.sidciit and Honorary Scerctary of Hie 
Uluminatmg Engineering Society, and tiure is a strong desin- among nieinhers of 
that Society to commemoiate in a fitlnig uay the great .seiMces «lucli lie nmdeled 
to tho Society nnd to TJlumitialiTi^ l‘-.Tigineering (lining m^arlv twenty years. 'I'ht' 
of the llhiininating haigini'ering Soenty lias Loncliuled that there is no 
better way of doing this than b\ linking Mr (iaster’s naiiK* with some schenn* 
which \\ill fnrth(‘i the aims which in his hletimt* he strove .">0 /('alou.sl\' to fo.stiT, 
namely, to increase the iv]nitation of the Society, to stimulate a high standard in 
the papeis and ci^ntri but ions which an' submitted to it . and to iMiconrage (‘xperirnent , 
rt'Search and inv(‘stigation. 

Jt has accordingly been d('cidi‘d to institut(‘ a “ Lt'on (iaster Memoiiril hiincl.” 
It IS propost'd that a bind of not less tlian /.200 shall be lolh'cted. the interest on 
which shall bi* devoted primardv to the e.stablishnient ot a Piemuim to awarded 
annually ior th(‘ best contra but ion Itoni a snbsinbing nuMuber fit tlu' SoLiidy on an^' 
<isp>ect of lllnininating b^ngineering whuh is submitted to the llhimmating I'ngini'iT- 
ing Society during the yi'ai It is proposed that tlic Prennum should in* list'd loi 
the piirchasi' ot books, iiisti unients or ajijiaratus, as the ret i])ient ma\ dt'sire, and 
that it sliould ])(• <iccomt>anied In a certiticate on celluni ret ordmg tlu' award. 
It IS lioped that the it'tiuisitt* fund will be collet !('<! and tiu' nt'ci's.saiv 'friist (onijikded 
in time tor the tiist awaixl to be inadt' in Ki^i 1‘ionuses tif ('tmtnbut itms to tlu‘ 
I'und ranging Itoiii 5s to /,5 5s h.ive alrt'ade been uH t'ivetl 

d'iu‘ lat(‘ Mr. (i<ist<‘r wms a mtunlKT ol the Koval Socudv ot \rts foi oviu' 30 vixirs 
and read at nu't'tings til tlu‘ Soi iety .1 nninbei ot paptus and icttiires on subiects 
louiH'cti'd with Illuminating Kngineiaing It is thought that tluat' ma\ be helltiws 
ol llu‘ Koval SocK'tv ol Arts who mav wish tt) assot cite t htsiisi'lv es with tlu* move- 
ment to (‘.stabhsh a (HTin.inent nieiuoiial t^ his woik 

Ctinlnbutions t>r proniist'S should bt' .sent t<» the llonoiaiv Setitdarv (Mi. J. 
How. 3J \'icton<i Street, London. S.W 1 ) ( hetpit's and l^)stal <)rtlei.s should be 

mad(‘ payable to the Illuminating Lnginei iing Sotietv, -ind c rossixl " A.a Leon 
tiastci Mcni(.>rial X'und.” 


MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


j llj. ( I MHi i< J Atiloiiiobik Lnuiiipos, luhliluliitM 

f»i, rft tlic Mcroloiit Vciitnieih’ lerlmudl ( nlli !•< . 
Unslol. 7 |..m. Di. n I’. Ilaifjli. “ Hu KOatn. 
SdfeU of Mllci and Itv-ih- rcnsiie Steels u'ulci .AlK-ni.i- 
tms and I'ulsalinf; Stresses.” 
taeclncal Lniiinecrs, Institntiun oi, .a the I uiveisits, 
lulmund Street, llinninyliatn. 7 p.ni Mi K. \ 
ChattocK, "The Modem Use ot PulvCTj/ed I'uel in 
1 ‘owpr Stations.’' 

Oeograpbuial Societv, at the Aeolian Hall, New Uond 
Street, W. -S.top.ui. Mr. O. M Tweedy. ” rife C enti.d 
-\fnean Highway.” 

Oinversity td London, <a Bcflloul Cuilenc, Ke^ontx 
Park, N.W, 5 15 pan. Prof. W. Meyei-LiihUe, ” I 
( ingines Histonqnesdcs Lainruos Romanos.” (Leeinn 

At Kinn’s ( olleKo. Sliand. W.C, s 30 PP” 
r . Barnard. ” The luiucation ol (.jirK in Pj.iuic uiidei 
the Ancien KcRimc.” (U^eture 111 ) 

At Kind’s Colleiio, Strand, W.C. 5 30 p.m Kev t 
P. KoKers, “ Ec clesiastical Music. 1 eeturo 1 1 1 Some 
Welsh Hvmns.” ,, 

.At the London School of h!eononne.s, llou.chtm 
Street, W.C. 4.30 p.m, Mr. E. H. WanuiuKtoi , ” Ihe 
Debt of Medieval Exidorors to Ancient Discoverer' 
(Lecture 111 ), , , , 

At the Laidon School of Economics, Houghton Stiw l, 
W.C. 5 o.m. Prof. P. Vane her, “ L’Etolo Libn* des 
Sciences Politiques ” 

At Uftivereity Coilege, Gower Street, WA - P”‘- 
Miiis M. St. C. Byrne, “ England in ShaKcsiieare ^ 


|)a\ l,«.tn \III II I lie.Uie in Mi/,iIk'IIi.ui 
1 <>rid<»n 

\l I ni\ ersK \ ( o!|f te < .1 iw<'i S| M t I , W ( . ‘1 >f* I* m 

MIS'.!. 1 1 )d\ I'.. ” I l'H\ I inidmi lif'i .line dll' i ajMlal 

I il 1 lu'l.nul ” ( I ('( Pm III) 

Vuion.i InsPPilt, at th<' i enhal Hall, \\ esinuMstci , 
s \V I ,(i f. Ill Sii Viul'Titse Meirnng, ” 1 he (^tirclcn 

lomh.it leni'.ahm V l*ossihl<- Site of the K.-v.mri't- 
tioji ’■ 


I'liisovv, Iiiii.MBiK \nthu»|iolorical Institute, S-? 
I ]ipci Benloiil Pl.K e, VV C ^ V> pm Mi. A I 
VimsUon,.', ■' Report ol TM.i\ations in the < a\e 'd 
It.iTiihatn iinil .it the \ i* loii.i I'all'', South Rliodcsi.i, 

\utonuil»ilc I''. Institution ol, .it the Ro\a) 

.Sodetvol ^(is, Vdiipln, \VC /CiPio, Mi 1 . 15 
llohhn, Muiniiiimn Allots from the I sers' I’oint 

Vhadwudv Puhlu Lei tun , .'it Innei 1 emple Hall, E.( 
.Si-, pm Hr W ilh.nii Ruhsori, Bauwt-Law, 
Piihiu Hialth L.n\ .md AdnnniMralion.” 

(, i\il Liigimei-s, lustituuon ot, ireat (.eoiifc Street, .S W 


Kleeirual Jmgineers Institution oi, at the Noith Htilish 
Station IhUil, I dinhurifli. 7 P m lidotinal Meeting 
Fmpin Soiietx. ai the ItoPL Vi< tona, iNotthumherUnd 
.Avenue, p.nj Sir Richard (..regoiv, 

“ Srienee and the Tanpire ’ c. ♦ \a 

OiieKett MumsiopitJil ^ ‘‘ 1 i 

■ 7 . 10 pm Mi. Montagu \ Phillips, British Wild 

lelcdsion SocuH, at the Engineers' ( luh, ( oveniry 
SUrtit, U S P-m Mr L, tj. Lcwin, lelevision 
Some Suggested Schemes.” 
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University of Ix)ndon, at Bedford C'ol)e«e, KegontV 
Park, NAV, 5.15 p.m. Prof W. Meyer-Lubke, “ Les 
( )nginos Tfistoriques cles Langues Ronianes.” (l^ctUTi* 

U). 

At King’s College, Strand, W.C, 5,^0 p.ra Prof, 
Sir B. Parcs, “ Russian History to i8f>i. Lecture VIII 
— The Tune of Troutiles.” 

Wei>nksoa\j DiiCi'-Mr.KK 4 Analysts., Society of Public, 
Burlington House, W', 8 p.tn (i) I.ccturr bv Professor 
Dr, A. P. Laurie, fui “ The Methods ol Rxanuniug 
Ptt tures.” (2) R. L. Andrew, “ The iJetcrmination 
of Minute Amounts of Iodine in Soils and Wafers ” 
(0 Di. S. Glasstune, and Mr. J. C. Speakrnau, “The 
Quantitative Analysis of Mixtures of Nirkcl and 
Cobalt.” 

Civil Hngiiirt^rs, Institution ol, Cireat George Street, SAV 
fi.3opm Mr. H A. P. Hetherington, “ Well Boring.” 

Electrical Engineers, Institution oJ, Savoy Place, M'.C. 
o pin. Mr. G Shearing and t'aptri. T VV. S Dorling, 
“ Kaval Wireless Telegraphy Conimunicatious.” 

At the Teclinical College, Uorby, P./jg p.ni Lt -( ol. 
H. K. (I’Bricn, “ Electric Traction.” 

Geological Society, Hurluigton House, W. 5 30 p in 

Goldsmiths tompany’a Lectuiv, Goldsmiths’ If.dl. 
I'oster Lane, EC. ’7 pm. Mt. Howarrl Kobritson, 
“ Modern Design and Decoration ” 

Heating and Ventilating Engineers, Institution ol, at 
Swedenborg Hall, v:g El art Street, Blooiiisbiuy, \V.C. 
7 p m. Mr. R. C‘. C hing, “ ( osting Methotls for He.'iting 
Engineers.” 

Industrial P,svcholocy, NatKjiial InstiluU- ol, at the 
Ko\al Society of 'Arts, Adclphi, WC «; pm 
fi) Di A. Macrae, “Interest and Aptitudes *’ ( >) 

Mrs Milucr, “ Teniperament ’’ {^i Mrs. Raj had, 

“ Pei“sonal Problems.” 

Literature, Ro^al Sticicty ot, ’ Bloorusbniv Scpiaie, 
-G, 515 p.m. 

Meduuiical luieincers, Institution ot, .a tJie Hotel 
Metropolc, I eeds j>.ni. Dr JI 1*. JShiriit, 

“ Pra( tical .Nspecls ot WorneticHiui 

Metals, Institute ot, at Thomas' tale, Hi'di Stud, 
Swansea 7 p.in Mr. G.Critt. “Coke ( arf'oni/alion 
and Bye* Products.” 

Microscopical Society, 20 nan«»v« r S(|naie, P . ^ i' in. 

Meeting of the Biological Section, 

North East t oa'^t Institution of Engnurr. ,md Stop 
buildcx*!, at Holl»c< Hall. Nov f astlcoipon I'xncv 
715 p,Tn Mr. K Miinton, “ I’nhciircd I'lid Past 
.md PntMic.” 

I'ul>li(’ Healtl*. Ko\al Institute ot, ■’,/ Kn*M*ll Sqn.oe, 
W.C. I. ( pm r>r .Mfred i Iordan. "Jircs*. in 
Relation t<» Health ,nid Diseai*c.” 

I'nivor-.itv ot l.^ndon, at King’s College, Strand, W < 
5.50 p.m. Madame Amo Kallas, ” Modern Estliiuiiai' 
Literature. Le< turc HI -- Erieuebert Tiolas,” 

At the London School ot Ivonomics, Ibinghton Street. 
Aldw'ch, W’.C, 5 p.m. Prof. A. I* llig diis, “ I lx- 
Devefopnient of International Law in nlatTMH f«. 
Neutral Rights at .Sea.” 

.\t the London Stdiooloi Ko<»uomics, Honghlou Sfir< t, 
W ( b p.rn. lyfcture IX on “ OtJne M^chlnt•Iv ’’ 

.At Uinvervitv Cedb-.e, Gowci Street, \V ( . i' in. 

Mr. A. M V\ i)k,“ The Retorm.Uion Peiiorl m Sweih n ” 
(Lecture H) 

'J'm'HsoAV, DecivMW-k 5, ..Auctioneers’ ami Estate Agents' 
Institute, .10 Lincoln's imi Eields, W'X, 7.30 p.m 
Mr. W. S. Kdgson, “ Some .A^.spccts of Simp PropTfi- ” 

Birth Control and Racial Progress, Srx iety for t ou- 
stntetive, at lissex Hall, Strand, VV.t M.30 ji.ni 
Debate on Constructive. Biith t onliol, openeil bv 
f>r, M. 1 Fiimeane. 

fTiemicallvngineem, Institution ot, at Burlington Houm*. 
W. Conference on “ Vapour Absorption and .Adsorp- 
tion.” 10.30 a.m. Prof. Dr. J. C. Philip, “ Thr 
Reversibility of the AdiKJrption Process and the Thick- 
ness of the .Adaorpition Layer.” Dr. W. R. Oni andv, 
“The Recovery of Aietone Vapours from the Air,” 
2.30 p.m, Messrs H. HolUnes, S. Pexton awd R. 
Cmpiin, “ The Kecoverv-of Benzol from C oal Gas with 
special reference to the Usts of Activated Carbon.” 
Mr Harry W. Webb, “ The Absorption of Nitrous 
Ga^s.” 

t'heinkal Societ:^ Burlington House, W. 8 p.m. {i) 
Messrs. U. R. Evans and J, Siookdale, ** Passivity of 
Antals. Pavt HI — ^The Quantity and Dietrilmtion ot 
, : the Superficial Oxids/' (?) Mr. H. Baines, The 
‘Aifdds and their X^vatives^ 
PtoH <4 the Sndiam Saits and the 

lidiftthnii' ol Monoai^tomoiKifcbkMittlphu Acid.” 
U) NmanL W. R. Hawwth and C. R. Porter, ** Sugar 
Gathonalea. Part IV-'-The Dlcarbonates of Glucose, 


Fructose, Mannose, Galactose and Arabinose.” (t) 
Messrs. VV. N. Haworth and C, R. Porter, “ Isolation td 
Crystalline a- and /^-Ethylgluujfuranosides (y-Etlul- 
glucosides) and other Crystalhne Derivatives oi 
ClucofuraTio.se.” 

Electrical Association for Women, 4O I\ensmg(<iu 
Court, VV. 7 p.m. Mr. H. Bourne, “ Practical Hints 
about Bells, Batteries and WTrelcss Sets.” 
IToctrical Engineers, Institution of, Savoy Place, \V,( 
f» p.m. Dr. H. Norindei, “ Surges and Ovei-VoltAgi* 
Phenomena on Transmission Lines due to Ligbtnim- 
and Switching Disturbam es.” 

I.innean Society, Burlington House, W. 5 p.m 
L.t' C. The Geffrxe Museum, Kingslaud Road, IL 7 
ji.ni. Mr. Percy Lovell, “ Sir Christopher Wren .nui 
his Influence on the Craftsmen of his Tune.” 
Mechanical Engineers, Injstitutiou of, at the 
Technical College, (ilasgow. 7.30 pm. Mr, lohn 
McNeil, “Nickel Non-rtrrous Alloys with spcfi;)! 
reference to Steam Knginkeriug.” 

At the Engineers’ Club, Manchester. 7.15 p.m Mi 
Thomas Hart, “ Tlie Conversion of an Klectnc lloisl ' 
Philological Society, at Ibiiv'drsity College, Gnwer Sin i, 
VV.t . 5 30 p.m. Prof. Dr, ^ir Israel {»ollan(:/,, “ Pn b- 
Icms in the Alliterative Poehis.” 

I’jiiversitv of London, at Bedhird College for WfUiirn, 
Regent's Park, N.W. 4,30 p.m. Prof Ivc( 
“Montaigne” (in Ficnch). (Lecture IX) 

.At Bedford College, Regent’s Park, N W. 5.13 i< in 
Pro! VV. Meyer-l.iibke, “ Les Uiiglnes Hist(.nqu<‘s <!» - 
Langues Romanes ” (Lecture HI) 

.At King’s College, .Stmnd, W' C 5 ji ni. Di W 
Hobs*)n, “ Protein Metabf>hsm.” (Lectuie IVT 
Al the Rovul Socie(> i>f Medicine, i VVuupole Str<*i t 
VV, 5 p.m. I>r. H. P, Mosher, “ 'Ihe J ower E^nd nl tli< 
b’sophagusat Birth and in the Adult.” 

At University ( ollege, Goiver Street, VV ( j \> m 
Dr, ( Pelli//t, “ La I nic,i del Paradiso ’’ (Lecfurc \ 1 
Al Univei'suty ( olUec, (nnvx'T Street, W.t 5 i5 p m 
Piof. J L, fJ. dc Montiiiorem i', ” Momentous LawsnC 
.ind Tnxds m various Countries from (lassual ti 
Moflerii Times” (Leetuie IV). 

At UniversitN I ollege, Gower Street, W ( . 5 ;(. [ m 
f'lol b fnirdtiei, “ Sin lU’v amt Italy” 

Vi< Uifia xuhI Albert Museum, South Kensuigfori, d 
5, JO jt m Ml J* Gilt, “ Letteiiug " 

I'KinAV, Hi « KMiM i< o, .t heiMK'.il bugiueers, Instituti'ui f. 
xit Hurlmgtou House, W f <uit<‘reri( e on “V,jir'>ic 
Absorption ami AdsorjUion ” 10 in ,k m. Mi N 

Hoth, “ Ihe Recovetv ol Volatile Solvents iBnccU 
Profess) ” Mr. J Stanley Morgan, “ TJie I ontimion 
Adsorption r>f (j.iscs by Adi*orbeuts ” 2.30 )» in Mi 
(•. VV. lluniis, " lCva|>oration of V\’atei in ()j>en Pans ’ 
.Vfessrs, K. Evimsand H. E Peareon, “ Tlie Indnstn.ii 
Ajipbcalion of Active ( aibon ” 

J-.lectrical Kiigmcers, Institution ot. Savoy PJat-c, V\’ i 
7 p ui. Dr. C V Drvsdale, “ Alternating-V uth iM 
Poteutioineters and then Apjdications.” 

Geologists’ Association, at Uiuversitv College, Gmws 1 
Streft, W.C. 7.30 .)•> in. Leituif on '‘ Jbf Grf.o 
Bairici Reefs and the Queensland toast- .V Gt. 
graphical Keconnaissan(.e ” 
luiuor Institution f>f Engineers, yi Vn toria Street, S 
7 30 p.m Mr A B. Gowriu", “ The Demolition '>> 
(.ambeth Bridge.” 

Mechanical Enginecn», institution fd, Sloiiiy'sGate, S W 
7 ji 111- DLsi ussifiti on “ J>ies(*l Eaigitic Development . 
uitOKhicefl by Mr, W A, To()Ke\'. 

North East Coast Institution of Engmeem and Slup 
builders, al the Muiing Institute, Newcastle-up'"' 
TymSt 6 p.m. Prof, Demj'ster Smith, " ( uttm, 
t apabUities of Lathe Tools.” 

Royal Institutifin, zi Albenuirle Strwit, VV. q |i.ni M' 
Hugh Walpole, “ TJie Novel and the Crealive Spit it 
Rubber TexhnoJogists, Institute of, at the Manfhest'' 
ral6 Ltd, Exchange Building, Manchester. Mr IT ' 
Young, " Works Control in the Rubber Industry.” 
University of I-otidon, at King’s (.ollege, Strand, ' 
5.30 p.m. f’rince D. S. Mirsky, “ The Russian l)r,nn , 
L^tute VlII — The Modernist TJieatre.” 

King's Oillege, at 40 Torrington Square, W.(’- :i ) ' 

& m. Dr, O. OdloziliiG “Outlines of Czechoslit^ c. 

istpry. Lecture IIl-The Bcgmning»*f Reformaitc ■ 
in Botetnta.” 

At Uaivemty College, Gower Street, W'.C, 5-y’ r 
Dr. Jal Pasture. Pavry, “ The Religioi) of the 
(Lecture I), 

Saturday, Djccsmbur 7. .L.C.C. The Ifomiotum Musftn ’ 
Forest HiU. SJB. 3 30 p.m, Mr. Montagu A. Pbitl'i - 
” British WBd life off the Beaten Tracks,*’ 
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AH €OMmunica.tions for the Society should he iiddresscd to the Secreterrv, yohn Street, 

Adelphi, IF/ ’.2. 


xNOTlCFS 


i\j:x'r H7t7:/c 

Wednesday, Dec’emher i ith, at S p.m. (Oniinan Mcctinj^O. Major Charles 
Wheeler, O.B.h., M.I.A.F,, latt^ C’liicl AutomohiU^ |{n);^Hnc(T, (k^ncral Post Office, 
“ Overheads and other Factors inHiKiicinjy; Koad rraiisport C'osts from an 
Pn^ineer’s View-Point.” Mr. |oif\ ,\l \i i.in 1 i\<., will preside. 


FOURTH (JRi)/\ iR) i//7'77 \f, 

Wednesday, November 27th, 1929. DK.M'KWk s. Siwai i , \ .\ .L'., M.l .Min.P., 
m the Chair. A lecture under the Dr. Mann 'Frust on I'lie FNamination ot 
C.'oal and Coke by X-Rays,” was delivered 1)\ Mr. L' Norman Kemp, B.Sc., 
.A.I.C., Secretary, Roval Scottish Society of Arts. J’he lecture will be published 
in the Jourtial on December 13th. 

])R MAW 71 I FMIA. LEi'n Rl S 

Under the Dr. Mann 'Prust, Captmn U. W. R. KnKtH \ , ^l.C , I* .K.P .S., F .Z.S., 
will give two lectures for children on ” The (h)lden b.agle, and ” Wild Life in the 
Treetops,” at 3 o’clock on Mondav atternoon, Decenibi'i 3^th, and at 3 o clock 
on Wednesday afternoon, January 1st. I'he lectures will be illustrated by cine- 
matograph films. The syllabus bf the two lectures is as lollows : — 

Lecture I (December 30th).“~d7iE Golden Ea(;li:. Romance of the Flighland 
king of Birds — three eyries. The Adventures of William and his sister. The 
Crowning Climax. Slow motion film of Ciolden Lagle s flight. The liberation 
of Captain Knight’s trained Eagle in Suthcrlandshire, 
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Lecture II (January ist). — Wili> Life in the Treetops. Close hand observa- 
tions (pictures) of some of Britain’s most dramatic birds in their tree-top homes- 
llerons. Hawks, Owls, Woodpeckers — as shewn in intimate studies, 'i'he pictures 
taken from an observation post on the swayin^^ treetops are of exceptional beautv 
and thrilling interest. 

Special tickets are required for these lectures. A sufficient number to fill the 
room will be issued to Fellows in the order in which applications are received, 
and the issue will then be discontinued. Subject to these conditions each h'ellow 
is entitled to one ticket admitting two children and otic adult. Fellow's who desire 
tickets are requested to appl\ to the Secretary at once. . 


( \1 S TOR LE(^Tl UV:S 


Monday, Dfulmbfr 2 nd, iqzq. Sir Richard A. S. Pa(;i:t, Bt., \\\ the Chair. 
Dr. pc (j. Richardson, B.A., Ph.D.. I). Sc., delivered the last ot his course ol 
three lectures entitled “ W ind Instruments from Musical and Scuaitilic Aspects.” 
On the motion ot the C'hairman, a \ot(‘ of thanks was accorded to the lecturer lor 
his instructive and interesting course. 'I’hi lectures will he ]Mihhslu*il in the 
Jtnirnal during the Chrutmas recess. 


pr()ci:fi)I \c;s op' t\\\. sot 1 1. iw 


T///R/) ()Rn/\' IRY l/A’A'/VXO 

^DW, \()V1 MRI R .lO'lll. 

Mr. R(k;i r P'. P'rv , in the C’han 

'^Piii: Chairman said he felt very much honoured in beinj^ allowed t») preside .it a 
lecture by Mr. Morlev Horder on the preservation of rural and urb.in PaigLind, 
because, although he was not an architect, be had always had a great interest in 
architecture, and had sometimes rashly intervened in discussions of that .'>ubjcct, an 
indiscretion which he hoped to repeat that evening at .i later static, 'i'here was no 
doubt that rural and urban Paigland was disappearinct as fast as ever it eonkl, certainh 
the rural and urban P'ngland which had been admired and liked ; and the question 
was, What was going to replace it, or to what extent could it be preserved ? It would 
not be preserved by the natural force of circumstrfnctjs, only by a very definite desiri' 
on the part of those interested in it ; and, of course, it was a very delicate cpiestion 
whether it was any use preserving a thing which would naturally go 

In approaching this question, it had to be considered what was really wanted 
There were three types of people w'ho had different desires, w'hom he would classitv 
as the poets, the commercialists and the artists. Among the poets he would includL' 
the mass of the public, the cultured people, a good many journalists and tire 
professional poets. These three classes of people all wanted slightly different things 
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rnTp^Ltn tof of tllmTh^^ouheir 

n.uch to anything that would brins peopT'to th “7aky^77”^^n'^v^u^w^^^ 

definite outlook, whrch need not be discuss, -d. 'I’he artist was in a peculiar position 
ucaust he was not as exisent iis the poet. Whatever was done, he knew he would 
(ind his own busmess in it. Speaking as an artist, he thought perhaps the artist’s 
one e esire was that the journalist should not have his way. The artist objected to tL- 
country being altered in the direction of what the cultured journalis, caUed ” artistic 
development. 1 he artist, he thought, had no desire to keep pvlons awav from the 
Downs or railways away Ironi the mountains ; on the whole, he rather liked to see 
them theie. 1 hat was where he differed from the po, t. Those seemed to him to be 
tht three , las.ses who had to be considered in the matter ; and he hoped Mr. Morley 
I lorder would e.xplain all that, and a gmat many more thinto . 

’Vhv tnllowing papc’i was tlini uad- - 

rUBAN AM) RDRAL \MHNrrjRS 


Hv P. AioRLl Y IIORDER, V S.A. 

Sonic eight years ago, in a proxocatisc address to the Roxal Institute of British 
Architects, your C fiairniafi to-night said “ the vices ot modern English architecture 
have always been inherent in the arcliitecture of England.” Modern conditions 
have brought out the iMsh ! Mo^lern conditions and niotlern scitmee have put 
in the hands ol modern architects the grtiatest opportunitv in the liistory of the 
world. Idiey have missed it completely, but to a great extent it was not their fault. 

I'he unsettled eondition ot Ivurope and life generally since the War have only 
increased the rash, ami there has been very little attempt to standardise the form of 
building into proportions suitable to the new conditions of living. Wc seem 
incapable of creating forms of building expressing m'w forms of construction, 
or preserving our traditional buildings with any courage tor the value they obviously 
possess. The seemly and orderly late i8th centurv street architecture of Regent 
Street is now a series of architects’ motifs with ver\ little relationship to each other, 
and a noble street has been replacetl at an enormous cost by an inferior one for the 
lack ol a controlling idea. 'The complicated system of tenure and the necessities of 
revenue occasioned b\ the War account for the hajdia/ard way London is being 
rebuilt, and it is difficult to suggest how any control can be exercised by the Architect, 
when it is possible to destroy the whole scale of a great thoroughfare like Ikirk Lane 
without any certainty that the new scale established by the mammoth hotel will 
be respected both as to the height and materials of the new buildings which must 
certainly take the place of the oUl houses with which this generation is so familiar. 

I he public are shocked at the sudden appearance of a building ot these dimensions, 
iind they hardly realise that they are fortunate (given the necessity) in the manner of 
the architecture of the new building in this street. I’his new block is so dominating 
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in its scale there surely can be no excuse for not following its lines and materials in 
any new buildings which must inevitably rise along the whole length of the Park. 

The London Parks are its greatest possession, and in Regent’s Park we have a 
beautiful contrast of woodland emphasized by the ordered terraced houses, as 
characteristic of I .ondon as anything we possess. 1 luge blocks of flats are interrupt- 
ing the once ordered serenity of the district. Regent’s Park is Crown property 
and it may be necessary to rebuild and destroy the work of Nash and Decimus 
Burton. Jf so, here is an opportunity to control the grouping and materials of the 
new order of building with some standardised forms worthy lof the surroundings. 
If the Londoner is forced by circumstances to live in flats, no^finer situation could 



Newcastle House, Lo'WfS. (tijobrr, 


be found ; but it needs foresight and vision if so beautiful a district is not to be at 
the mercy of the estate agent ami the contraclinj^ mind. Portland Plaee was until 
recently one of the noblest of our London streets ; it is now becoming typical i)\ tlie 
hopelessitess of our manner of dealing v\ilh architectural problems. Lor years its 
ordered fronts liave been undergoing alteration, and now its continuity of design is 
to be frankly interrupted by new' buildings, anti its sky-line still more liroken. 
The new' British Broadcasting buildijig which is }>eing built here w'ill no doubi be a 
very fine motlern building, but it surely will be a)tog(‘ther out t)f scab' with llu' 
street, f uiukT-stand that the Royal Institute of British Architect:; are to build tlieir 
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new home in this street. It is rather sad to think that they will further displace the 
street design of a great architect, 'riic expression in architecture of the manner 
of another age must oi necessity give place to the requirements of a new era, hut one 
wishes It could he done in a less piecemeal way and with greater vision. 11ie 
splendid scale of this street with its nohle vistas to the Park was a great possession, 
and Its reconstruction could obviously not he a success unless all the facades of the 
buildings therein were controlled by one mind. .Ap]>arently this is too late, 
and Portland Place will repeat all the errors of Regent Street, although it may 
contain many individually fine buildings. It is regrettable that the British Broad- 
casting Company and the Royal Institute of British Architects did not try to find a 
site, and associate themselves with the new Charing CVoss Bridge, in connection 
with which surely sites of great architectural importance will be o]>ened up. The 
Institute is at present housed in a building of considerable character. 'Phe new 



Bridge and the rcj^laiming in connection therewith should he the greatest 
opportunity for the engineer anti the architect which has occurred lor a generation. 
How suitable it would hav c been if the Architects could ha\ e lumsed themselves in a 
great motlern building here associated with the modern development of wireless, 
instead of confusing the ortlered architecture of another century. 1 he cumulativ e 
effect of the street architecture of Adam will be lost to l>i)ndon,to the advantage, 
no doubt, of the owners ot the ground naits. I hus is the ait of aichitectuic the 
sport ot individuals. Plow far the growth of l.ondon will tein]>t the giound 
landlords as their lease.*-' fall in, to reiuiiid their streets and squaics willi anv con- 
sistency, sc*<‘ins uncertain. If i >*insdovviu‘ House is doonv.'il, no doubt Btikclcv 
Square will be rcimilt and become a shopping cen(r<- in the same wa\ as Portman 
Square. 'I'lic rebuilding ol Portman Squaic was a ical opiMu-tmiity for a modern 



98 


JOURNAL OF THE ROYAL SOCIETY OF ARTS 


Dec. 6, 1929 


Adam or Nash to have been employed to liesi^n a noble square on modern lines 
with some real architectural articulation of the four sides. Such a scheme w^ould 
have dealt successfully with the motor car, as part of the necessities of such a 
development, even if the gardens had to be sacrificed. The failure here to realise a 
complete architectural scheme should encourage the ad\'isers to other estates in 
London to have some definite scheme of dev elopment for their squares and streets, 
and endeavour to arrange their leases to make it possible to rebuild on some 
definite architectural lines. Impressive squares and streets are impossible unless 
the units composing these are architecturally conceived b\ oijie mind. 'Fhe best 
illustration, 1 suppose, of such conditions is the town of Tl^^ath, for which the 
architect, Wood, of Bath, was so largely responsible. 'J'he Royal Society of .Arts 
building is a htting place in which to speak ot such a satisfying unity of ideas, 
as the streets (T the Adelpln really illustrate all (>nt‘ has to say on the subject of 
the restfulncss of proportionate detail interpreted m one material. 

"rhe standard of architectural knowletlge and training is probably higher than 
it has ever been, and it is deplorable that there is so little evidence of this in the 
general rebuilding of our towns and v illages. 'The v cry fact that one is astonished at 
individual beautv and simplicitv in isolateil building.^ here and there, is an indication 
of how' little the educated mind counts in the general rebuilding of our towns 
and villages. The excellence ol the design of - say- a small bank or }>osl office, 
or a village inn, onlv seems to emjdiasi/e the general vulgarity of the new buildings 
which spring up as isolated units on the great new loads, or in huddled mas.ses on 
the coast, or as outcrops from our beautiful oldjowns. 'The dailv press is full of 
protests on the subject of the disfigurecnent of England, and there are over fifty 
societies whose object it is to preserve the countryside or some relativ e part of its 
beauty. Innumerable books are published illustrating the beauty of Ivngland and its 
traditional building, 'bhe protests would appear to be sulficiently provocative, 
and the books elo(|uent. But they all reach a very small circle (if interested and 
educated people. Is the man who lives in the hideous bungalow that offends us 
really always responsible for it. Many of thcsse ]K‘o])le either cannot get houses in 
the towns, or have a yearning to get away from their crowded or slummy surround- 
ings at any price. The sense of possession of the smallest }uece of land appeals to 
them, and they are intrigued bv advertisements, and have often to put u]> with the 
merest shack of a house. Hardly any of these people are resjionsible for the 
character of their hou.ses, main of which will be beyond rej^air before their last 
payment is made if it ever is ! The owners of great estates have no doubt been 
forced by circumstances to sell their land, but the fiaste that has been recommended 
by interested agents is the cause of the ill-considered development. Hven if thev 
desired to exercise control in the development, they have been told that any 
restriction would prevent a reatly sale. This short-sighted policy has meant the 
depreciation of the land all round such unpleasant development. We art' all 
familiar with the pn^spectuses of the development of a new^ estate, and the glow ing 
terms in which its rural features arc set forth, and all the safeguards for preserving 
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its amenities. Ihc accompanying plan generally exposes the fallacy of all such 
attempts. The surveyor-mind regards the area as so imieh space for the exercise 
of his ingenuity to get as many slices of land on to a given road, irrespective, 
usually, of the contours, natural boundaries, trees, aspect or views. I'he dreary 
roads are made, and sewered, and the controlling principle of the houses that 
eventually jostle each other with their conflicting designs and materials, is that 
they are supposed to have cost not less than so-much. 

What is the remedy ior all this ignorant destruction of tliis wonderful country 
and our interesting towns ? Have we any confidence that regiiLitions and sdiemes 
of town planning are likely to improve the conditions ? 'riiere are more societies 





than ever liefoiv lor protecting everything, from a Cathedral to a wildflower ! Ihit 
the growth of unpleasant Iniildings and the genera) conditions of untidiness an.l 
destruction of natural beauty increase almost in proportion as the regulations tor 
building become more onerous and exacting. We get \ery excited about projects 
for carrying, on suitable standards, the necessaiv ehttiie luiunt to assist 
dying inihistry of agriculture, but the neetlless destuution ol biau.} nhiih goe, 
on dav by day is soon forgotten. 'I'he public cannot be asked to buy all the estates, 
whose deveh'.pment may endanger the beauty of hingland ; whv must there be so 
much fear of brick and mortar ? Mr. Flower, uhose se n ices to Stratlord-on- \von 




lor this age*. 7lK*rc is a well-known Estate near London still unspoiled, full of 
natural beauty. The (nvner has bought another pro})ert\ in a tlistanl C’ount\ . 
All appeals to his sense of inherited beauty have tailed, and his Architects arc 
instructed to parcel out the hastate to its utmost capacity of return, d'he immediate 
return in ground rents will, no doubt, be considerable, but surelv it is possible that 
the secured amenity value might vield a more permanent return. 'Ehe pin chaser 
would gladly pay more for security of beauty. Jt is this selfish ounendii}^ of land 
that accounts for a great deal of the boring hideousness of modern development. 
'Jlie Advisers to the great Estates are not always disinteresteil, and future slums 
will be the consequence. 'The Architect himself does not touch these larger 
problems. He merely deals with individual buihlings. Is it not time he was 
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called in to direct personally the undertakings of our iinpoverishetl landlords, 
not at so much a building, but for a fee commensurate with his vision ? The 
ominous word “ Pylons ” associated with this necessary communication of electrical 
supply, looms large in (3ur imagination, d'he design for these so-calletl “ Pylons 
has been approved by an architectural authority — why could not one of these 
be put up for inspection ? It is quite likely that they would hardly be noticed in 
relation to the sw^eeping landscape of the downs -they certainly will be harmless 
compared wuth the ugly and congested “ Bungaloid ” groups which are springing up 
everywhere. We have got accustomed to the necessaix telegraph poles which 
line and almost seem to give direction to man\ of our roads swee]iing over open 
country ; their tidy usefulness does not ollend. I even know an aerial station 
and aeroplane hangar which seem quite beautiful compared to the houses which 
surround them. All of this goes to prove that what is essentially necessary and 
is carried out with an economy ot means is never oilensive. 

The Royal Societv of Arts is essentially an institijtion for educating the public 
mind in the Arts and .Sciences, and there is no society with so complete an ecpiip- 
ment to inlluence taste in everN direction ami to emphasise the importance of 
preserving all that matters in our traditional building and to poitU the lesson which 
these buildings illustrate. I can In-st illuminate these desultory remarks about tow n 
and cf)untry buildings bv some tvpical e.\am]>les ol the work the Society has l^een 
doing. 


Mr. Morley liordtr then showed a .senes. ot slides of West Wycombe \ illage, 
which the Koval Societv of Arts is^acti\ely engaged in re-niodelhng ; the unique 
cottage at Smarden, Kent, which through , the xigilanee of the Society is now in 
safe hands, without the Society ha\ing been put to an\ expense ; and the interesting 
group of cottages known as the d’homas a Becket Cottages at West J arnng, Sussex. 

A nhotograph ^vas shossn <.f Novc.istU- 1 Itaisc-, Cewes, %vhi.h has hetn tin- t <>*' 

public controversv lor some time, and ir was ycm rallv thou«bt had been sa\c<h ^ Ir 
Moricv llordcr stated that he had a telephone messaKe from Mr. ' 

Unown arehiteet and antieiuanan, who lues in I.ewes, m ormini- him that it wa.s 
in the course of detnohtioo. and Mr. Ciodfrev sen, some shdes showing this 1 he 
K,nal Institute of British Atehitects were appealed to to save this budding but the > 
intimated that they tvere not c-oneerned with huildui-.s ol beauty which w 
Pieturesuue rather than arehileetural. C oi.sid. table interest was t.aken >n 
slides, and it was resolved ,0 send a teleKram to the 'I'owm Clerk ol 

its destruction The Lecturer poi.ited out that this buildiiiK eov.d hardl, 
he described as char.ieteristieally p-eluresque, and it would he 

could he put in its place which would be as satisfying ,n its - - to the othej 

irrcKular lines of the street, .\par, from ain question of ‘^tehite .d’inted to the 

sheer w aste to pull down such a huildinu. which o w lous > ‘"t* ^ ‘ ‘ I 

reasonable requirements of the Local Authority of a small ' tow 1 , j he locaj 

protest in connection with this proposal destruction '■“'ot ' 'i^^.qqinus it the 
authoritative that one despaired of any etTor, to sate "'t-y "v sueh an 

ratepavers in a town like 1 .ewes had no mote interest or X,, 

outniKc. It would be interestinj; to see the type ol huildii ^ 
the pleasant but unassuming house. 


m 
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Photographs of Nuthall 'JVrnple were then shown. Mr. Mork-y Ilorder said that 
this was one of the finest examples of Palladian architecture we possessed in England 
and pointed out that if the architectural profession regarded Newcastle House as 
merely picturesque and therefore outside the province of an architectural society, 
what could be said of the destruction of so noble a building ? Apart from the archi- 
tectural values of the buildings, the view from the colonnade was one of the most 
characteristic English vistas. Surely this was a possession of the greatest value to 
Nottingham, especially as it was within a short tram ride from the centre of the town. 
It is believed that the building was sold for about £4,000 to a builder, and was by 
now probably entirely demolished. Up till the actual day of the sale, everything 
possible was done to arouse public attention, both in Nottingham and London, in 
the matter. Then, when it was too late, the local paper said ; “ The destruction 



AN’ilhain Slu'iistrme's Houm* 'flie Halesou('ii 


of Nuthall Temple is perhaps the worst piece of vandalism tor which— someday — 
our present generation will be held responsible.” A well-known and rich citizen of 
Nottingham said he had never seen the place and had never met anybody who had ! 
Such are the depths to which an appreciation of fine architecture has fallen. 

The Lecturer also mentioned that the Royal Society of Arts had been appealed to by 
the Secretary of the Shenstone Society to help in the preservation of Shenstone's 
interesting house and surroundings, and that he had taken the opportunity, when near 
Birmingham, to go and look at the house and gardens, the description of which he 
was familiar with. Very little remained of the garden as described, but the seemly 
and orderly house of the period (now^ used as a golf club) remained much as it was in 
Shenstone’s time, and the surroundings, which were threatened by the speculative 
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builder, were still attractive. In his introduction to “ Men and Manners,” Mr, 
Havelock Ellis said : Shenstone is ranked amonE; the minor figures in literature, 

even in eighteenth century English literature. Yet he has always been a significant 
figure for those who are able to see what signifies, and to-day his significance, not 
only for England but for Europe generally, continues to increase.” In the 
Cambridge History of English Literature,” where we might reasonably expect to 
find the standard literary opinion of our time, it was notew'orthy that both Mr. 
Saintsbury, who dealt with the minor poets of the eighteenth century, and Canon 
Hutton, who dealt with the minor prose waiters, alike independently referred to 
the undue neglect of Shenstone ; ” a tendency at all times to treat him too lightly,” 
said the former, who added, also taking his prose into consideration, that we may put 
Shenstone after Collins and f Jray for ” 'The root of the matter ” : while the latter 
stated that Shenstone’s prose had too long been neglected by loN crs of good writing. 
As regards Shenston<‘’s wider significance in the de\elopnu‘nt of ideas in the modern 
world, that has been minutely studied of recent years by \arious writers in (lerrnany 
and Switzerland and America.” 

He would like to remind the aiehitectui al profession in Birmingham that although 
Shenstone ranked as a poet in a rather su]^crhcial age. it was n^ally suggested that he 
shtjuld be remembered for better reasons Disraeli said : ” When we consider that 

Shenstone, in developing his fine pastoral ideas in the I .easowes, educated the nation 
into that taste tor landscape e^ardiaiing which has become the model ol all Europe, 
this itself constitutes a claim on the gratitude ol posterity 'Thus the private pleasures 
of a man of genius may become at length those of a \vholi^ people.” Shenstone died 
in 1763. 'T he Soeiety oi Arts was founded in 1754 eneouragemcnl to the .Arts, 

and it would be very suitable it the Soeiety could arouse Birmingham to a sense of 
their responsibility in eonnet tion v\ith this interesting literary associ*ition in their 
neighbourhood. ” Your town of Birmingham grows \er\ polite,” wrote Lady 
T>uxborough to Shenstone, ” I think the Players who (‘njt.)yed the pleasure of your 
grove should have entertained yoti there llow deliglitful would be the Masipie 
of C'omus acted on this spot.” * 


DISC I SSIDN 

'Put C’UAlKMXN said i^vervone must have been appalled by thi destruction ol such 
objects as the Nuthall Temple, a bulkliiiR which mmht easily have been adapted to 
all sorts of modern uses. At the same time, it was dit lieu It to know what eould he 
done. 'I'he best chance seemed to he that each county should undertake the work tor 
itself. On the other hand, importatu as it was to preserve 

infinitely more important to eclnc.ite the publu ,n the tlesire lor ^ 'I" 

architecture. Ik- thought the last few years had shown a grovving " 7 ; 

of the ordinarily educated public it. architecture. II he hopes ^ 

architecture iu I-Atrope were to come to anytht.tg in hnpla.ul, ^ 

and old abuses would have to be swept away, a num n r <> .r"'? 7:^^ ' ” 

h,,.. ,0 b, .nd " -1, 7™ lU 

of good building in England, and one thing seemed to he the nth riority 
whereas the idea in England seemed to he that a 

bad. and so the least possible should he done. He would rather see wild, despe.ate. 
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costly experiments made with public buildings than the niggardly, hopeless attitude 
with which the English muddled through their national monuments and public 
buildings. 

Sir Richard Pa(;et, Bt., Hon.A.R.l.B.A., agreed with the Chairman that it was 
even more important to produce good examples of architecture in the present than to 
preserve good examples of former work. lie did not think that the lack of enterprise 
of the English was entirely due to an inferiority complex ; it was also due to the 
national laziness. It was impossible to have new architecture, using new materials 
and solving new problems, without a lot of original thought ; and most people were 
extremely disinclined for original thought. Scissors and paste were much easier 
to handle than brick and stone, and therefore it was left to the (engineers, like his 
friend Dr Faber, to deal with the structure, which was then covereC!| in whatever style 
was wanted. That, of course, was fundamentally bad and WToni^, and the present 
generation would be blamed and despised in the future for its want of courage in 
dealing w ith its present problems. Each generation ought to leave behind it examples 
showing the continuity of its architectural developnumt. It wxis terrible to pull down 
a building like the Nuthall ’^Femple ; but it was eciually terrible to build a street like 
Regent Street when there was a really great opening for really great building. Regent 
Street was one continuous shop from start to finish, with tube stations at each end. 
It might have been the most convenient centre in the world ; but instead of being 
treated as one, il had been treated as a number of separate shops, so that one could 
not get from any of the tubes or buses into the shops without going into the rain. 
That was a disaster which a little forethought might have prevented. It should be 
demanded of architects and designers that the\ should provide buildings which really 
satisfied modern needs. We must soKe our own problems in a rational, serious, 
scientific, engineering, sympathetie and artistic manner. 

Dr. M ary Boorir expressed the opinion, as one who had been out of England for 
fifteen years, that the matter under discussion was a British C’ommornvealth matter. 
In the Dominions children were brought up with great love and revcreiue for the 
beauty of Fngland, and it was a tremendous disappointment to come back and find that 
many old beautiful buildings had vanished, with only a small tablet on an adjacent 
wall to say what had been there, and sometimes not even that. St^eing that thert‘ was 
a large number of societies all intent on preserving beautiful buildings, she wondered 
why something more could not be done. It might be advisable lor them to employ 
a publicity agent. 

A Member of the At diemt: remarked that probably a good deal of the trouble 
about the preservation of beautiful buildings was due to the ratepayers not voting for 
the right people on their local councils. 

Sir Henry Miers, F.R.S., said he had been shown an excellent scheme in one of 
the Scandina\ian countries, w here a large piece of land was reserved w^here examples 
ol various periods of architecture were preserved. ^ 

In England there wx‘re a great many things which the English people did not seem 
to think it was worth while to make beautiful, such as office buildings, and even gas- 
holders. Iben gas-holders could be made presentable. 


Dr. Osc'ar Eaber called attention to the outstanding case of Durham Castle, w hich 
had been found to be failing some two years ago, and for the preservation of which 
only one-fifth of the reejuisite money had been subscribed. Durham Castle was 
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probably a uniqvu* specimen oi Norman domestic architecture. He imapned that 
in relation to Durham Cathedral it formed a tjroup of buildinj^s on the brow of a 
hill which was unique in the whole world. 'I’here was a serious risk of Durham 
C.astle slippinu^ bodily off the brow of the hill and beinjj^ discovered one mornint^ in 
the river unless the restoration were completed. 

He thoiit4ht it was possible to ^o too tar in the attempt to preserve the old. In the 
case of exceptional examples, a very substantial effort should be made to preserve 
them ; but it the nation ^^as to continue as a really virile nation, it must continually 
replace the old with new. It must scrap dead lhint>^s and l^o for the li\e thiOR. ( )ne 
could not make new aeroplanes out oi old carts. He ^^as satisfied that if the 
present generation did not build as well as earlier 4»enerations, it was due not to any 
lack of te('hni(iue. It was much more a spiritual tjuestion than a (question of 
technictue. 

A AIemi^er oi- TUI' Audifnk’E asked whether the pylons on the Dowais were to be 
taken as possessintjr lesthetic beauty. Speaking as a Philistine, he had learnt from 
the Chairntan to understand and to accept thinjjjs in an artistic sen;;e which were 
prima facie repellent to him. 

'I'llT' ('UAIRMAN said the repK to the last (juestion depended upon whether one 
look the poet’s or the artist’s standpoint. '^I’he poets wntited to look at things entirely 
from their associated ideas ’I'he associations of any recent ]>iece of engineering 
work VNcre vulgar; the associat ons of old pieces might be (|uite different. 'The 
windmill was a piece of engineering, and it had become, m course of time, an object 
of beautiful and poetic associations. Similarly, railways were ceasing 10 have the 
vulgar feeling associated v ith them ; they were becoming almost romantic. When 
he spok(‘ of the lieautv <if useful and necessary engineering works, he was speaking 
from an artistic point of mcw , in which associated ideas were ol no eonsequenee, and 
in v\ Inch a succe ssion of jiylons running along the Downs might add to his sense ol 
the beauty of mo^’enu'nt ot the surface ol the Dowms. f’lom his point of view, what 
had dc’stroyed rural I'nghind was the planting of the hedges in the fifteenth century, 
which destroyed all sense of the sculpture of the earth A railway running round 
the c'ur\'e ol a hillside might gi\e more' sigmiicaiu c’ to that CLir\'t\ I here would always 
be two fundamental tMinits of view on that subject 

Mr. (j. K. AIfnzifs said he wished to pay a public tribute to the lecturer for the 
great amount eif time, energ\ and professional skill which hc‘ had de\ote‘d to the* 
SocietN s work in coniu'ction with the preservation ol the village's of West \\ ye omhe*, 
Arlington Row, Hibury, and enher places. Nobody but himself (Mr. Men/ies), 
knew how great a de‘bt was owed to Mr. Morley Honler for that woik. He pointed 
out the urgent need of tlie .Societv for further funds in order to wirr\ out that work 
satisfactorily and with expedition. 


AIr. K. Hoe’ki.im said the C'hairman was well acquainted with the work done by 
the National Art (.’ollections Fund, and asked whethe-r it would not iie possible to make 
an aiijieal to form a simikir fund f>*ir the pieserxation for the nation ot w<>rk> done in 
tile past by Fiiglishmen. 

S.K l>M,rr ponik-d out that tho Counnl lor the I'nsnx ation of Rural 

Kiinland co-ordinate'd tho woil; ol al! oim i situilar soou-tu's. 

'I'llK t'.iAlKMXN said the re- tvas al.e-,.dv a Xattottal Arts Colloe tlou Fuml, « hidi 

ttniy re-eitiire-el furthe-r liiiam'ial support to elo iDoie- " otle. 1 ■><- .iceanta.,e e) .i soi le \ 
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which collected pictures was that it could show them in some central place like 
London. Probably if it had been possible to save the Foundling Hospital, and turn 
it into a public building, accessible to everyone for some public purpose, that would 
have been an object-lesson of the kind that the National Art Collections Fund had 
really been successful in bringing about. 

The Lecturer, in reply to the discussion, said he had nothing further to add except 
that he was very much obliged to the audience for listening to his desultory remarks 
about rural England, and to Mr. Roger Fry for his kindness in taking the Chair. 

On the motion of the Chairman, a vote of thanks to, the lecturer was 
passed unanimously, and the meeting then terminated. 


yOTLJS ON BOOKS 


A Catalocjue of Paintinos in i'he Colle( ' iioN oi' Jui Fs S. lU(’iiF. Privately 
printed . 

'J’his book of reproductions is sumptuous but sober, and worths ot a fine collection. 

Of the three Oiovanni Relhnis in Mr. Bache's possession one might most covet the 
Madonna and Child, which has the suave strength of the master's best work. Cn- 
afTected and graceful, it is designed with science anti executt^d with loving artistry ; 
one could not weary of it. ''rhough hardly to the point, it is interesting to note that 
the picture w as once in the collection of William Beckford. 

'^Phe C'rivelli Madonna and Child is as characteristic as ne.irly all Cri\elli, with its 
watered silk and symbolic fruits, frieze* carved in stone and odd naturalistic blue- 
bottle. Who can wonder that the “ exile ot Asepli,” as some journalist betore hi^' 
time might have described ( 'rivelli, only m#inaged to build up about three pictures per 
annum ? '^I'he Madonna’s lips are rather small, her lingers rather attenuated, but 
the attractions of the picture communicate thermselves to her. 

^rhe lady by Domenico N'eneziano, perhaps IClisabeth ot Alonteteltro, has a ('oiHurc 
ot the kind, common in her day, with which Baldo\inetti’s lady has most familiarised 
visitors to the National Ciallery. .Speaking of Monteieltro : it is to be observed that 
the (iiuliano de’ Medici to w hose portrait by Raphael we come later on was one of that 
exquisite and immortal group assembled at Crbino in 1507, at the court of the great 
Federigo cia IMontefeltro’s son and siicc*essor. (Iiuliano was the friend as well as 
model of Castiglione, and he appcairs in Sir 'i'homas lloby’s translation of “ 'The* 
C'ourtier ” as My 1 .ord Magnifico. 

Mr. Bache’s Filippino l/ippi has that tender, wistful charm which the son ol 
Filippo and pupil of Botticelli expressed s(» delicately in a manner all his own. ( )1 
sterner stuff are the three I’itians in this remarkable collection. 'J’he Venetian 
Nobleman’s cloak, chain and sword-belt lend themselves to a strong design. The 
Venus and Adonis is similar in composition to our 01 vn and sevT'ral others ; here the 
cherub is not asleep under a tree, but a spectator of the passionate scene. 

'I’hese are only a selt‘ction from the impressive list of Italian pictures, which comes 
to an end with a Cosimo "I’ura, and is follow^ed by a choice seri<;s of Flemish pictures. 

Bouts could paint with grace, but not with the grace oi Van der Weyden ; he is 
most personal when he paints WMth verv’e and “ lets himself go ” ; so we linger with 
less attention over his Madonna than over the C’arthusian of Petrus C^iristus or 
David’s Nativity. The sturdiness of David, his grave, unsensational design and 
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patient craftwork, are Ruessed here more easily than from his Madonna, which follows. 
Mernling s Madonna has \hv finesse that we know we can be sure of finding, but here as 
elsewhere the draughtsman has a little thwarted the painter, and we get a somewhat 
flat, unsubstantial C:hild in the more solid Madonna s arms. 'Phe Van der Weyden 
Man with urban is interesting, but does not reveal the master's power. 

Van Dyke, painted by himself, is shown as a hean ifnreon^ worthy of his august 
patrons. '^I'he roving eyes and sensual lips are not here robbed of any of their 
magnetism by moustache and beard, as in the Louvre portrait. The Earl of Warwick 
may well have been pleased w'ith the ultra-dramatic representation of himself made 
by this most talented of virtuosi. 

Mr. Bache's Dutch pictures include three Rembrandts, two of which he was good 
enough to lend to the Burlington House exhibition this year . In C'uriositv, 'Perborch 
has indulged his fancy tor white satin, and arranged his little comedy in a better 
judged volume of pictorial space than he sometimes gives us. d\vn Veinuers bring 
another chapter to a close. 

'Phe little boy bv Cioya is fascinating -with his birds and eats, one of w'hich is 
surt'ering dreadfully from its repressed desire to spring. How did Cioya manage to 
gi\e his droll humour so much rein v\ithout dragging his pictures down to a plane of 
commonplace ? Largely x\o doubt by fusing his tones m a manner more true to 
colour harmony than to life. 

"Pwo portraits by Velasc|ue/, one of himself, the either of tlu‘ Inlanta Maria 'Pheresa, 
seem to have the assurance with which the great man usually carries cTinvietion of his 
grasp ol personality as well as ot every asjiect, aestlnTie, eeremonial, or psychological, 
of the problem in hand 

Of the ten French pictures we are most hkily to he arrested by the Watteau, 
The F'reneh C'omedians, once in the collection ot Frederick the Crreat. It has a 
hardness of design too seldom found in glamorous prodnetinns of the baroque 
century — so inti^liet tual in its ()th(.% manifestations 'Phe k'nglish portraits are line 
and cliaracteristu * 


Tin 


h,N(.iisH hrun s I'.diled 1 >\ Vismunt Lei 

StpiiH'. l.oiidoi! i.ciigm.iiis. Hum 11 <ni(i t o -t' iu/ 
Sn VKF.si'i' \Ki r»\ jolin lknlc\ 

I'kNt.iJSii Wli i> Lii T P*v F.ne Paifn 
h'Nuii.sii lli Moi K lb' J. 1' Fiicstkw 
d ill' h.Nf.T.isn IM'bi u, St nooi P>\ PttMiiaid Ifirwi 1 


oi I alt liaiti 
t a('h 


o IK i 




I lu'st.' Unu littk' books .110 llu- lust ol ;■ snii-s do.iliut; 'Mth tlir past of this tount! y. 
Tlu-v .in- alti.u ti\cl\ prodm-cd bv Messrs l.onunians, .old they should both supjily 
• ind Ill'll) to cve.ite .1 deiiMiid lor letiospei tive ess,.\s we ,ire will supplied, iiow- 
ad.iVS, with tlireals, I'lomises .iiul ptojilieiies relatiup to the luture 

In Ills Reiiend mtrodiKboii. Mr Sl.inlex b.dilwui siuieeds in douiR wlial i- 
(onimonlv c.illed ■’ strikiujt Ili< ri<rhl note" tli.it middle ( ol pietures.iue, rural 
loiiserv.itisni whieh is like an iVlu' bom a time beloie our modern distoiilenls 
arose 'Die luture will nideeil be depre.ssiutt d it does not u .tore ti) us some ol the 
lovs of 111.' past.witlilield fioni a number ol une.isi .ueuer.itious I he de.sigii wall 
be new. but let tlie (oiiteiit of the new world be .• ougem.d to the most liiiman sjt v 
of hinnanily ; let us be nioie easy-gomj; a.H.un, .lud ,Uel our lood llesh and our 
iileasureb at fust hai\<l 

( hie van never el.vv the writer who undeit.iUes ., book on bhakespear". 1 he e y 
freedom which .such a .subject permits is, m one a.speet, a s 'nous limitation. it 
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cib(nil Shakespeare, one is apt to reveal oneself, not the great man, whose universal 
sympathies (I am not speaking of his genius) wtTi* of a kind that remains rare to-day. 
E\x’n Mr. Jkuk'v does not succeed in refraining from, so to speak, clauni/np Shake- 
speare for a particular group. He practically assun‘s us th.it Shakespeare had a 
rigid belief in the sanctity of marriage laws. And htaa* is a curiously difficult 
sentence, (“xpressmg a view of another side o 1 the poet’s personality. “It si'tsiis 
impossible to doubt that Shakespt'are was not at all wh.it is now calli^l demoer.itic 
in his ])olitical or social sympathies Th(*re is nothing sui prising in that * verv h w 
peopl(‘ were in thosi* d.'iys.“ Does Mr. Hailey mean “ \'ery tew people,” or “ \ {'rv 
1(‘W }HH)pk‘ niattiicd ” ^ ( )f course Shakes])ear(* dislikt'd piobs : but does the 

aiiti-dianoerat (ourt them less th.in the ikanocrat ? And do(^s th(‘ diMiiocrat liht' 
thimi, or does he Wiiiit to raise thcan from their condition becaij^se he has a sense ol 
justice? 'the de\il can cpioti' Shakespeare as well as Scnpturis so we .it(‘ well 
advised to h(‘ep opiai minds about the poet’s char.icttT, and not make sure tliat he 
would have felt more at home in one or anotluT section oi tlie iin>d(‘rn comimmitv, 
had lie bt^cai born again. 

In Mr. Patker’s “ haiglisli Wild late ” not only Ihighsh, but also W(‘lsh and 
Scottish couiitrysuU' and waters an* (h‘scribed with teiulc*! lU'ss, and ;i fear wa* in.iv 
1 ei*l at the outset i.-^ (jiiicklv dis]H‘lled by S(‘ntc‘nct‘s like this ' “ to nu*, at .all i \ ( in'- 
.... the ]di(‘asant is not first and for(‘most a bird oi tlu* table 1 U* is .i bud ot 
A])rii . . . .” l^>efor(‘ this wa* ha\e nsad : “ I sh.ill iie\er lift .1 nlle .igam at ,i 
stag . . . .” Alt('r all, the hnglish have led the modern w orld m hum. mitarianisin, 
and tlu’i'e is nothing un-hnghsh 111 showing moia* lovi ol animals t h. in ol spoil 
Mr. Parker’s ni.nmei is reth'ctn (* r.ither t han boisterous, and this (jinet m ss makes ins 
book, whith IS lull ot peihatlv ia‘le\<int miorni.ition, .igo'eable reading for thos» 
who do not entin'lv share* his interests as well as tor t hoso who will hi* wanned )>\ 
the* laait.d of tlieir t.iinihar jo\'s. ' 

When Mr Pnestlev s)>eaks ol the humour ol ShakesjaMia* and l)ii'k(*ns la* i'^ 
doing his dll t \' as <i ia*( ord(‘r , t h(*s(‘ t wo gre.it mc*naree\er“ best sellers,” <md neeil 
no recommendation. Hut Pc*.ua)ck, M.irryatt and Surtec‘s an* not ia*ad hall a- 
mucli .IS thev should lx* Mi. Priestl(*\ might ha\i' insisted moic* strongly on th(*ii 
remark.ible (juahties. lV<ieoc k he* admires, without apt)are*ntly ‘piiti* iindei 
Standing him, or rt'e'ogiiising the* lone ol he nonv. Is tlun* no seriousne's^ in the 
words ol Mr. hisiot, the I )e*terior.it loimi \‘. Ian Ik* s.i\s. spi'aking ol ni.iliri.d 
progn*s^- • “ Hrolound le-se-arelK's, seie-iitilie ii.xmitions tKwh.ateiid 'roeontr.ut 

th(* sum ol hiim.in w^aiits ^ 'Fo te.ieh the* <11 1 ol li\'ing on little ^ . . . . Ni* . to 
multi])lv taetitious de*sires .... loiiueiit imii.itur.il w.ints . .” llowt*\('i. 

Pe*ae:oek was too i nahsed to wisii to tone* on hn re.idi is i oncliisu)n-, th(*y could not 
draw' for themse*lve‘S Iroin iiis .irgume*nts, and so hi* is usu.illy .iiasainted no more t h.iii 
a witT\' .and amiable stylist. It is good to be leniinded b\' .Mi. Priesikw 
that Marryatt was not siinjih' a writer ol books lor bo\ s Hiolessor S.iintsbuu 
has tried to ni.ake* the* s.ime fai t known t<* our seniois, and Hie “ nxiord Ho,>l-; ol 
Ihighsh Prose” pro]H*il\* eonlams .a m.ir\ellous jM-^s.ige out ol “ Pt ler Simple,” 
an Ihighsh ilassK which eombmes style with Iminoiii, am! is /jur e.we/Ame the 
book ot oui n.i\ y. 

Mr. Heruaid Iknwan write*s deiightiully wall . reasonablx*, without ji.ission lbs 
subject IS not re.iIK' a jiromisiiig om , and lie* do«*'> not .idojd the attitude th.it ” I he 
battle* ol Watc'idoo w.is won, ('t< ,” or indeed that .ill the limmphs ol hdigl-ind and 
the Ihnjun* wen* won b\ oiir senii-Spart.m, se nii-.Atliem.in juiblie se lioolb(>\ s. He 
does not altog(‘th«a admin* the* grow m ii}) sdioolben ot lill\ eirsixly, w'ho, in 
W'h(*n not tin'Mime, m ])alheli(. It s(*e‘nm e unoiis th.M so many pnlila s( hexiP 
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niiisU^rs shouM bt* drawn str.n^ht from llic iiiiiviTMti(‘s, having had no oxporicmcc, 
or practically none, of the wide vv('r!d oiilsuk* tin* ac adcMUic { ircU^ 

(_)iie of Mr. D.arwin’s (diapters deals with tamous Heads. The picture of Almond 
of Loretto is most interesting Minond was superb : but did he not miss his true 
vocation ? I can olfer no sugg<‘stion as to wh<it this might havt* beiai. (hilv t>n(‘ 
maybe allowed to teel tliat it is better forthe young to attend schools when* they can 
“ scramble theinsi^hes ” (jane Austen's wortls) into a htlU‘ education, than schools 
wlu‘re their imagination is dominated by one man’s pi‘rs( mahty. A little learning 
is l(‘ss daiig»T(jus than much t ntliusi.ism. It is all too easy to impress children ; 
jar hardi'T to (mcourage them to thiiiK ludependeiitU . Ihit this is what schools 
should do. 


MT:i:rjN(js or the socikty 


( )RDINAI(V Mfftixos. 

UrrEMiiFR II. — Major C'iiarlfs Whfklfh, OB.h. (Mil), M.I.A.L., lorinerly 
C’hiei Automobile Ivnginet r of the ( letieral Post Office, Overheads and other 
Factors mnuenemg Road 'Transport Costs Irom an Kngmeer’s Viewpoint." joilN 
MAriaiM.iNo, t’.A., will preside. 

lANi'Atn S. — Sh wv Dlsmond, " 'The Novel What it is and ^^hat it is not. 

Jam ary 15. — Joslfh Burton, A.R.C.Sc.l., of Pilkington's Tile and Pottery 
Compin'»>, lad., " (.fuahty in Pottery." Proffssor. li. K Aumstrono, Ph.O., 
LL.D., I). Sc., F.K.S., wili preside. 

Jan\ ARY 22.— OiLUFRT Si oNF, Barnster-at-Law , Legal Consultant to the .vdVisoiy 
Council on Minerals ot the- InipcTial InstitiuV, “ Oliscrv.itions on the- Mining '-aws ol 
the Hritish Einpiiv ” Siu Ki( H\i») A. S. Riumum-. K.C.IS., M.Sc., M.lnsl.t .h., 

'''ianTuiy 2c,. - Sir Thom Vs 1 Iom.xm.. K.C.S.I , K C.I.K., D.Sc., E'.K.S l>rincip:i! 
unci Vuc-Chancdlor ol l-;clinhurgh l iih crsilv . - ^I'hr Intcrn.itional Bc;inn« ol 
Mineral Produets.” ('rrueinan W ood Leetuu ). tvt* • 

FliiRi ARV s- Sir Whmxm Ci.xri- I.iis O.U.Im (Bntish Kcono.nu Mission to 
South AnuTic'a), “ So.no Aspco.s of ihc Uius.ion ol 'I'raclc' uitli South 
Sir IM.VVARI. ' 1 '. 1 '. CronM', C.M.C., Co.nptrollcr-( hncral, l)c piirinn-nl ol Occ-.scas 

'Trade, will preside. ... , ic mm . 

FniRU'tRY 12. llol.imooK .l.u'hMiN, Fchtonal 'Pn,. I't^c ut Vion. 

Organiser," “Colour Determination in the Tashion 1 rades. 

1 a.Ri. Km in , F).S ( ) , .M.C., will t.rcsulc. , , , . i 

Fi imoYRY 1.1 (i. K.Cnisiimui.N’. (Suhjccl to bo announced later.) 

VZZ 20.- l>Rorr.s>oR F A. !•:. C-Rt-w. M.I>.. ' til "tick 

Rosoaroh Dopaitinont. Fnieorsity ..I l-elinhurRh. “ ( lono.ieal Me thods oi l.ne, St 
Doxolopmont.” p I School of Maltine; 

March c^.— I hioitssoR Ariia r R. Lino, \t.e , * f c Sir 

xxill pro.sielo. Ml) !•' R S , " The I luman Brain.” 

M.tm-M ,a-rRons...oR {.. 1 m r of Brints.” 

MmR’H Ip.' IbsivFIII llutu HU>, R. M 

Oaten, to ho here-altor .iniuHinooe! • MlStru.tF " Kl< i < ulti\ation and 

CiiARLFs h. l)i)t<-L\^, M l.Nh'h.L, 

'Tn'atment." 
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S. K. Ratcliffe, “ National Parks.” 

Granville Barker, “ A National Theatre.” 

W\ KiN(i WiisoN, Rabbit Specialist, Harper Adams Agricultural College ” The 
Economic Importance of Rabbit Produce.” 

Indian Section. 


I'riday afternoons at 4 30 o’clock. 

January 10. — Sih Bxsil P. Blacki'i i, K.C.B., K.C’.S.l., The pA'onomic Progress 
of India.” 

FERRl^^K^ 7. 

Marc h 7. — Ci. II. riFFER, Al.A., h'.G.S., M.l.M.M., late of the (leologic\il Surve\ 
ot India, ” Recent Mineral Developments in India ” (illustrated by lantern slides). 

Aff^h 4. LiEU'i .-C’oLoNEL SiR WoLSFLEY Hau;, K.C.I.E., C’.S.l., C.M.d., C’.H.K , 
Lecturer in Persian, School of Oriental Studies, l^niversity ol London, “'The 
Alaratha Nation ” (Sir George Birdwood Mcanorial Lecture). 

AlA’i c). — David Clciumon, C.I.K., M.A , D.Sc , “'The Kepoit ot the' Roval 
C’ommission on Indian Agriculture.” 

Dominions and C'ominiis Siciion 
'^J\ iesday afternoons at 4. .;o o’clock. 

Januarv 2S. — Sir D^^l^L H\ll. K.C.B , 1 ) Sc , LL.D., I'.R.S., ‘ Settlers' 
Problems in Kenya.” 

Kerri ARY 25. -- 

AIarC'II 25. — O. J. R. IIowxrhi, O.B.k^ , M .A., Seeretarv, British Association tor 
the Adxancement of Science, ” The Work ot the British Association in relation to the 
Tunpire.” * 

Afrii 2 ().- - • 

(Amor Lie ri’RF'-. 

Alondax exenings, at S o’clock. 

PIarold Wicicarr (ot Messrs. P. ^ D. C'olnaghi & Co.), ” 'l’hrc‘e Master lAehers ' 
Rembrandt, Meryon, Whistler.” "I'hree l>eetures. January 20, 27 and lAbruarx 

Lecture I. — The. Eduino oi- REMiiRANirr van Rijn, ihofi- i()()<e 
R embrandt’s predecessors in etc.hing. His earliest etchings. Ixtehings ot 
beggars. The illustrations ot Biblical subjects. The Landse.ipes. 'J'hc 
portrait etchings, intluence ot Rcmbraiuit's work on subsccpicnt etchers. 
'Fributes to Rcanbrandt’s genius as an etcher. 

Lecture II. -' 1 ’tie lAcaiiNcs 01 C’iixrles Mirxon, 1S21-1S6S. Mervon's 
parentage. His youthful voyage to the South Seas. Return to Europe. 
Initiation into painting and etching. lAdnngs after Zeeman. 'The Paris 
etchings. ’I’hc Bourges and South Seas plates. The Portraits and other 
commissioned plates. Meryon as a Sotial Reformer and Poet. His death. 
Some tributes to his genius. , 

Lecture HI. — Tuf- Etchings oe Jamks McNeii.l Whisiler, 1834-1903. 
His student days. Etchings ol Alsace and Paris. He comes to London. 
The Thames series. The Portraits and Landscapes in drypoint. The 'Tran- 
sition Period. The First Venetian series. 'The second Venetian series. 'The 
Cameos. The PAchings of 'Touraine, Paris, Brussels and the Netherlands. 
Whistler’s influence on the revival of etching. Some tributes to his genius. 

Alfred B. Searle, ” Recent Improvements in Methods of Brickmaking.” 'Three 
Lectures. February 17, 24 and March 3. 



Dec. 6, 1929 


JOURNAL OR THl' ROYAL SOCIKTY OK ARTS 


Tj:( I. Bricks still llu* nuist pleasing artiticial Buildinjz luaU rials , 

some reasons tor this, t laml-moukleLl bricks the most beaiitit'iil, but too costh 
and too ditVicult to produce l<»r inan\ modern repuiremenls. ICnormous 
quantities now needed \'earl\ neitssitate mechanical methods ot production 
Irom many kinds of materials. 

Modern methods for makiim bricks n\ plasm or potentiallv plastic clays - 
Blam Bricks Rustic Bricks. 

Lft'iuiu- 11. -Methods for making bru ks ot clav, shaUs, .ind other sImhtK 
plastu materials. 'Thi- StiiT-piastic Broccs^. the Semi~dr\ Piocess the 
'runnel Kiln and its t Oecl on Brickworks Dcsieii- Multi-coloured Brii ks. 

la-cTl'Ki III. Methods of makinj.: l>ricks ol non-plastic inateiials Sand- 
lime Brit'ks, Siae Bricks. Clmkci Bricks. Bricks tiom i ollier\ 1 ij's 
Cement or Concrcti Bricks. Silica I'lri'brick- Mai'.nesitc Bri« ks Zirconia 
Bricks. Sillimanite and allied Bricks Coiulusion. 

C OMMANDI K k (; (.’ooenq R 1) ,R.N.R C‘ Aids to Naviration " 'riuee Kcctuies 
March 2^ , 1 and ‘\tu il 7. 


1 )H. \lA^^ JuM Mia la • n ki 


C\i>iAi\ C . M K Km*. nr, M C' , k-R BAi , k'.Z.S 

December ’>0. at o clods, and \\ ednmekiN . lanu irv 

Cinemato^iaph kilms 

] j { i MU ! . ■* 'i'h< ( iolden I'.atdc 

j J ( I MU I I . ' Wild 1 lb in tin ‘rtci lop 

Sp(‘cial tukits.irc uapimd !oi tlumdeMurcs 


d'sNo Bee tines \londa\ , 
at > o’clock Illustrated bv 


Mil l! NILS OF UTHF-R SOCllCIlLS 
DliKlNt; IHL KNSUINCi WK!«K. 


I ,s I 11 '' .1 I 'I • ’i< \'i!i 1 !>ei ' 

< ( I.. St. „u'. W ' . i >'■ 

Cd.: rbri vc, ;;|d -v- 

, ) 1,1 lit I tf . U.lM. Vf.t.i s- S' M 

'milt' 11 liiai.i " u , e . W ' 

I !. . mi ,il ! (I 1)10 I li "1 

Vniomni' ‘"ll' «. Hi- 
ll, I r. \ < ■ t I't!'' ii' I ^ 

w.., "« '■ 

■ ‘"'Vlnl. .. -I.. IDlttill.ai Kitn.'. ll..mM.ti..p-it 

i.iit'i'i ' liil- . 1 ! C'l e / n.,j' Win, 

s \\ , u. Mo ti'i ■ ' V , . 

‘ K, , . 1,1 I It s. !.>l 111- I'l - b'' ' '* " 

Ml ..! sl.o I' III v.u.it l-nt -I'.i ^ , 

I ! > ,tt in, .111' I \ ' n ! il.i I III ^ "1 * ' * M' ^li t 

!’mI\ a ' ! nn , s,.ntlnv.iir ''I ‘ ‘ ,, i- „i, , 

' , ,,.1 I r.o nuni' -n ' ” " 

IV.uiiliu ' . • ^ oinilK'K •' 

* ii’iil-l'"' ” , , I I . V., , 11-* < 'l.i-. ->'■ 

'''7rd';‘ss'''i'‘'s'i‘uu'-'i:;. i"n:.ri....i 



Ri Mil 1 inin I I -i 1 i-,,\ ,1 , '111 .-I f' 

s\Mii, \ 'a'Uih "II Co'Ks-' u,„s,n^ 1. 'll, ^ 

Sumo (Old nmliliii-'). ^""1 ' . , j.dMo»i<i i>l 

HOMO n. ix.ii.m MH.i. .u.-i 

Mrth lo mu I ‘'•aumii 

t OSblls.” 


•' "-''’■’I'.'u.'’' MiM.’-i- M.i'i'Ho'’’ l'l.•”'\\om.n 

l’i:,',t . . -i.'in til. r.itt'i 'll I - anl-i It u- til* 

.,f I I . . mil i I 1" ''itiMti.i'i I" Ml- Spun ' I’l 


\; il' 


I ,,,n"i.ii' ll'ii.Jit-'" SUM I. 

p. , I , p 1 , 111 I u Ilinill Inn, ‘ I II' t It I- 

", M, 'p. .>[ ! ' 1"I' I I" ’ *' ” ' 

, . , , I .! > .I'l- ' Oi>.M ) SU'O , M I - 1 III 

\m R ‘ ' 'oln.'l II' 'p< 

"l ,, lui. IR 1 il/ li'Hh.ni Mtoii 

r:';;;;,:' 'MrC',""! 

‘’I'U' '• i Ik 1 m ' diti'in ot R'' 

‘.,V’,h, k..,, 

lulnlli"! ll' i 1' ' ' ,, I, I'l 1 )i \ I* iLil- ti. 

|^- 'o „ MM'-nm-o:"' -os 

dr '"t '■.i.'Vi'' .'i. ii"" 

"'■""■yd'', ;„!'’yd-n.':"d‘.,''id;;ii,:-^ 



id- 

M.cni.i I n-o" j j \ - X'Ii-'M.iI M< Koi'Ot l> 

Dix.'iu I’r- Mil' lit o' j ,,i, at lilt Rood Mo.il 

MMh.rM..dl.oMi"e I'Mitutua ^ Wuhiuil, 

' mim i.'l Muuim.m' V'our.o, am! 1 umi.o 

■ soiii' I ' attO I A, , .aiiit ' 

uid ilioi IW.iniii. oil ‘ i<,iu".,N»s\'a;tl«-on- 

l.;ulsJnst.tuto..t,at M.iMuim 

Noii-i cnoil '1 oundrv Mlovs 
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IVtroIeuui Tci unoloj^ists, lii’^titution of, at llu* l<o\al 
Soclct^• of Arts, Adol[)hi, \\ (_ s ^.o p.tii Mr |oho 
riillcs]MC, “ The Eti^uiurr 111 rrfalion to the lAlroliMini 
Iiulustrv *' 

l*hilos(>j.ilnral Studies, British liKlilutf of. at tfie I<o\al 
So( lety of Arts, .Adelpln, \\ ( *s 15 pm Mr (1 
Lowes I)i(l\inson, “ ’lh<' Value ot An ” 

I'nivrrsitv of Loudon, at Kme’s I oU* ee. Strand. VN' < 

5 50 pm I’rof Sii B rares, “ Ivussian Hist(»n to 
jhbi Leeture IV -Serfdom ” 

M the London Si'hool of Feonornu s, Ilfxnditon Sln>et, 
,Mdw\ ( fi, W .( s [> ni I’rot B Olilin,'* I he Uidation 
Im twt'on International l'iad('and lnt»‘mationaH_apital 
and Labour Movements ” (!.«'< tine 1 ) 

W I l>NllSOA^ , Diciann k 11. Antliropokn^K al histitnte. 
at the I'orthind Hall, f^reat I'otlland Strei t, W s >0 
I>in Ihof h (i I’arsons, “ I iu‘ Vnlhropohvt* al 
iiistor\ f)l tla Mod( in I imhshman *’ 

( ivil iMi^ineens. Institution of, (ireal (leotpe Sint t, S W 
t) so p m Mr \ II Baiker, “ 1 In* 1 h .atm;.’ of Ihiild- 
inf,'s hv ItleMricit\ off Siipr']\ ^iains with spttial 
rclereiu'e to tin lYohlein ot 1 leat-Stttia;'' and Olt- 
Peak 1 Odds ” 

I lie], Institute of, at BurJinf.’ton f fous< , W o p rn Mt 
\\’ I) \\ vide, “ The 1. oal Biumiu' Art ,is .ipphed !<• 
Steam Production ” 

Puhlu Health, i<o\aJ lnstiliil< ot. Kiissi II S<ptat 
\V t f P in I'lof Hr \\ nnlti d 1 ulle- “Spttd.i-. 1 
Psv( ho-Phe sio]ot;i( al iMctoi m tin I ii< ot lo-tla* ’ 

Swnie\ Ltttun on taolovN at tfu Ko\al i olle.t 01 
S(ieni(‘ (Old Biiildiim), Sonllt Kt'iisim ton, W 

I to pm Hi. Hoindas \llan, “ Kot Us is l<t(..r<i- ot 
i’aith Histor\ Ltrtiin II \nl(ani(it\ .ind M< t.i 
morphism " 

I niteti Sn\ Ke In >titution, \\ tint 1 > dl, s W .pm Si. 
lnh\ard Henison Boss. “ I hr Sitii.nitm m tin Mi.i<li< 
iMSt ” 

f niveisit \ oil ondoii, at tin 1 < nn Itni Si lim a ot 1 < onotini 
lloii/diton Strei’t, Aldw\(h. V\ < 3 pm Pml I. 

Ohhn, “ Hie Kelatlon hrinetn fnl* inatuai.d liad* 
and International ( apital .md 1 ahoni Mo\<nunls ' 
(I-ecture 1 1) 

\t the London Sr h'xtl ol la ouoiun «■ , lU ii liloiiSti'<! 

\\ ( t) pm Leetun \ on “ Ojln « Mai inin'r' ” 

At tin Sr liool of Oriental Stndn s, I'lnshun (mV 
L( s IS pm Mi W Sutton Pafa , “ Ihet.teaPsi 
Bengali Poet oi tin \l\lli (intiin M,i»lhn Sudan 
Hatta ” I 

At Univcrsttv ( olli ^i , tiowei Strut, W ( \ pm 

Hr (. Pclliz/i,*' I.a Lirwadel Paradiso.” (Le' tun V Ij 
At rnj\ersit\ ColJeee, (lowei Stnet, \V ( to pm 
Mr l>. t 0( kerell, “ Bookhmdinp a- a llol»h\ and a-- a 
Career ” 

At Universitx' ( olk'.’e, (ioi\ei Stn r (, \\ t s ',0 p m 
Mr. A.M \\’i|k,“Tht Ki lormation I’l noil in Swi di n ’’ 
(l^ctun* III) 

lllL'KSnA'X, HiiimiuK 1.; \eioiiautli .il '^o<']r 1 \, at tlw 
Kox'al Soeietv ot Aits, Adilphi, W t o ^r* pin Hi 
\^ . Ro.scnham. “ 1 he 1 )( \ elr»pnierd rd Materials fm 
Nin laft Purposes ” 

.Vsiatii Soi let V, 7t f^rosveiioi Stn-et, 1 iO|'ni Prol 
Hr S. Laiipdcni, “ Results f>f tin h.vt avation*- at Ki''li, 
Season In the Hellreil Weld and I'lt’ld Miisium 

Kxpeiltfion ” 

(heiniial Industix. Soiutx rii n. In mical lm;:iiiutiim 
<»rou{>), at thi National SmOtim^ ( o.. Ltd , Biistol 
Mr Stanlev Kohson, “ The i reatment of Idotatioii 
( oncentrales prcparatiuy to /im Sineltiin: “ 

( hemical Soeaetv, at the Institution of Meihanual 
haif^ineers, Stoiey s Gate, S V\ 5 ^o ]> m I’rot Hr 

II Freundiieh, “Surtaie Forces and (hemual 

F. quilihna.’’ (LiversidRe Lei ture) 

Mectrical Erifiinccrs, Institution of, S.ivov Plan, ( 
n pin, Messrs L A F. Sekutowiiv, and A l‘\am. 
“The Eleetrical Plant and Network of the Sot n te 
Fdcctriqtie dc la vSidOrur^ie Lorraine ’’ (Joint Meetme. 
with the British Sc'ction ot the Soeiett cles limuneurs 
Livils de France) 

Electrical En^jineers, Institution of, at LmvirsitA 
rollefte, Dundee. 730 pm. Mi A. F Stevenson, 
“ Cable Design.” 

Histoncal Scx'iety, 22 Russell Square, VV.C . 5pm JYol, 

G. S. Veitch, ” William Huskinson and the Contro- 


vetted F.leition^ at l.iskiard m ikoj and iStj.j.” 

I .C C d he Gellrve Musiuin, Knipslaiid Road, I ; ’,0 
pm Mr ( .\ llindlex, “Veneering Past and 

Present ” 

Metals, Institute of, at kj ]\dl Mall, S.VV. 7 ^o pm 
Messis I) F ( ampbell and V\ S Giflord, “ M< ta) 
Melting In Elec tiicitv ( joint Meeting with Institute 
ot British Fomi(lrvnien) 

At the ( hatnhei of Lr»iiimei(e, Birmingham 7 pm 
Ml. .A If Mundes , “ Hie-( asiing ” 

.North i'ast toast Insfitufion of Iviigineeis and Slup- 
buildeis, at the ( ft \<*Iand Institution, Middleshiougli 
7 V»pm Ml N ) I, imam, “ Modern t oust i III lioTial 
Steel Woik '• 

< )ij and t oloiit ( lieimsts’ \sso(iation, at v Russt 11 
Scpiare, \\ ( ' ;() pm Mi f. King, “Slluon 

Esters ’’ 

I’nivTrsitv ot l.ondon, at. Bedford t olli ec tot Women, 
Regiiit's Paik, \W t ^o pm Prot l.iilfs, 
“ Montaigne ” (in Iicnc'ii) I ec tuie N 
\t the larndoii Si liool ot I* c oneniiii *• . Houghton 
stiett, XkiwMh, W t i pan Prot B ('him, “ 1 In 
Ri iatioii hefwecn intertiation.d Trade and inPr* 
nation. if < apital and I atroiir Move mints’' (Eectun 
111) 

\t I iiixt? -.(tv ( olli gt , (lower Stti'i t, W ( ^ r p in 

I'lot I I <t de Moiitmori'in \ “ Moim iitoiis l.aW‘ 
-lilts and liialsiii \ n loiis ( ountnes tioiii < ]a‘*sifal t'* 
Modi rn 1 niti s ’’ (I 1 1 tnii V ) 

\ 1 1 iil \ ei It . ('filli ‘ I . ( e >\vi I Stn I t , W ( -) ,0 p 111 

H' c P< 111 / o, “ < I ' in lx htt.i, jioi t,i aliru/zi SHI ” 
\i<io'ii .ind \lhirt Mii-i um. South Ivi nsington, SW 
s ,0 p III Mi'-s Mum I ( 1.0 toll, ‘ Medii val Bi.issi ’’ 

1 rii> W , I )' 1 1 Mni.i I . \ 1 1 . nioiiui .il >om( 1\ , Ihirlmgtoii 

House. W X i’ 111 

I ngineenm l»e,p<*f n, .n. In (iintion of. .0 tin Kox.il 
Soi II t\ ot \i t*-, \ili Ipin W c p m ( .ii'lain l'> 

H Pelei I III 1 n mi i.t IX x > lo|iini itt in K.iilw.i 

Si”n tiling ’ 

i m I Ml' ' So* i< 1 \ , 1! 1 >111 lih loll I loiisi , W S p til 1 >r 
I * W ei ks. '* c II nei.il Moi Indltx ’’ 

Innio/ liei’PiUon o| I n um is, at tin Ko\ai Soi it ( ^ o' 
\ils. \di li'hi, W t , ;o pm Inaugiiial M'ltng 
Sir 1 Mil -t W Moil, I'll Hill ntial Vddn ^ “ 1 miin llin. 
Im ' ompii ssi d \n 

\1 ll.il oiiM' .ll Soi I' I s , ,1' i ui\ I ,ii . (..ll'*.*i, (.owtl 

snf I 1. W ( li p III 

Mi'li.mnai Imuniirs, Insiitmion ol, Sio?t\’*- (..dt 
W n pm Prol (1 I ( haiiioi k, “ IkariiiL'^ tor 
I nil Slniltiiii. ’’ 

\h l.iE, InstUuli ol, ,il tin ( m\ijstt\, Sf tiior.'i’. 
Siju.m . Sliellnld / so pm Prol I )r 1 i lit 
“ PlivsK al 1 1 stnu' “ 

\otlli last (oast InUiliiUoii ot 1 llgIneer^ and .Ship 
huildiis, at Boll)' I H.ill. Newi astl* -upon - 1 mu 
, i*) pm Informal Mtetiiig, “ Is Sea fLxperiein i 
Fsst nt lai in oidf r to hi ' •nix a (inod Marnx Lngnieer 
uitrndniidbv Mr I’dtiiund Wilson 
dll and < olom ( liemisl*'' \sso( ration, at Milton Hall, 
Heanseali , ^laix liesfM / pm (i) I >i Stem 
“ I .istness to Lir-ht *’ t •) Mr c (> O \\ iti'-laili , 
“ Some .\spe( ts of i oloiir 1 estmg ’’ 

Roval liislitnlion. M A llx marie Street . W •; p ni Mi-> 
I) A I' ( >aMod, ‘‘ ( .ive F xra\ atioii 111 the \i ai Fa-^ ' 
swinev l^ei tun on Cjeolo'x, at tlx fvoval (olkgi "i 
S« leme {()lii Building), South Kensingloii, S W s v 
pm fd 1 )ouglas Allan, “ Koi ks as R* . Olds ot F art h 
llistotx I ei ture HI fiitoiixs and f artli 
Sti ix tiires ’’ 

I niversitv of 1 ondoii, at Kme’s <. ollcge. Stiaiid. W' < 

S >0 p m Prot H B ( liarlton, “ Iheionix Id' am 
Shakespean ’’ 

\t KCig’s College, Strand, W .(l S'> p m Piitxi H 

S .Mirskv, “ The Russian Drama Lei ture l.\ - post- 
Revolutionarx HtaniaaiuU meina.” 

King’s ( ollt ge, at 40 1 r-rrington Square, W k s H 
|) m Hr () Oillozilik, “Outlines of (, /eeljoslovah 
Historx - 1 1 ei lure IV 1 he Ilussite Movement' 

At Hniv^ei-sity t ollege, Gowei Slieet, W t s 30 p m 
Dr. fal DasturC . Pavrv, “ I he Religion ol the Parsis ’ 
(lecture 11) 

S\iDRi)AY, Dlci mber 14 . . L.C .( The Honiiman Museum, 
Forest HiJl, S.E. 3 30 p.m. Miss M A, Murrav 
“ Witchcraft.” 
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N 0 1: ICES 


DR, MAXN JI VEMLE l.ECTURES 

Under the Dr. Mann 'Trust, C\pt\in C. W. K. Knkhit, M.C’., F.R.P.S., F.'/.S., 
will ^ivc tw'o lectures tor children on “ The (ioldiui Eagle," and “ Wild File in the 
TreetopsT at 3 o\‘lock on Monday afternoon, Deceinher 30th, and at 3 o’clock 
on Wednesda\ afternoon, January ist. 'The lectures will be illustrated b> cine- 
matograph iilins. The syllabus of the two lectures is as lollows : 

Littuhe T (December 30th). -'I'hf Golden EAcaj'. Romance of the Highland 
king of Birds — three eyries. The Adventures of William and his sister. I he 
Crowning Cdimax. Slow motion him of*Ciroldcn h^agle s flight. I he libiTation 
of Captain Knight’s trained Eagle in Sutherlandshire. 

Uec'iure H (January ist).— W^ild Lux in the TuEE'rops. Ulose hand observa- 
tions (pictures) of some of Britain’s most dramatic birds in their tree-t(>p homes— - 
Herons, Hawks. Owls, Woodpeckers as shewn in intimate studies. The pictures 
taken from an observation post on the swa>ing tieetops arc of exceptional beauty 
and thrilling interest. 

Special tickets arc required tur tlu-sc lectures. A sullicicnl numher to till tl.c 
room will he i.ssucd to Fellows in the order in wl.ich applications arc received, 
and the issue will then he discontinued. Subject to these conditions each Fellow 
is entitled to one ticket adtnittiuK tuo children and one adult. Fellows who desire 
tickets are n-quested to apply to the Secretary at on<( . 


FIFTH (JRDJWIRV MF.F.TISC 

\Vk,>.m.:.s..av, I)r( rM.u.K 4th, lo’aq. S.u Ltwiu Nci. W ravru lyB.F., in the Chair. 
\ paper entitled “ 'I'he Adierti.ser and the Dishgurenient of own and k on 11 try - 
side: Criticisms and Su,,estions.” was read by Mu- tl. Iaukv 
S ecretary of the F.vhibilion Committee, Council for the IVe.servation of Ruial 

'"■nK.'papcr and discusHon will be published in the dated December 20th. 
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PRoc i<;r i)iN(;s of 'phf soc if i'y 
tornrii ordinary mketjno 

DR MANh LKCTURR 

\\ }1)\1S^A^, \o\T MHl R 27, \i)2i) 

Dr. S. SiNNAVi, M.B.F , I^IX* , M.I.Min.I'., iti ll^e Cluiir 

'Pul C’liAiRiviAN .suit! that the suhjeet lij'ion \\hieh the leetiiier \vas to speak 

was the X-ray examination n1 coal and eoK\ ]\lr. Norman Ketnp was a pioneer in 
this particular branch. He had been faced in the past with \er\ Rreat difficulties 
for two reasons, first, the difficulty of the technique of X-rays as applied to coal, 
and secondly, the absence of ktiowledt^^e with regard to the structure ol coal itself. 
The Society would also ^jjixe him a special welcoint as the Secretary of the Royal 
Scottish Society of Arts. 

'i'he follow inu: lecture was then deh\ered : 

THF KXAMINAIdON OF C'OAL AND (OKI. BY X-RAYS 
By C. Norman Ki-mi*, B.S(\, I'.R.S. I'.., Secretary, Ro\al Scottish Society ol Arts 

'I’he present occasion is in\ested \uth more than ordinary interest for me on 
account of rny official connection with the Koy*'l Scottish Society of .\rts, which, 
though considerablv younger than thd Ro\al Society of Arts, has consistently 
endeavoured since oSai to jirotnote similar objects. 'Phe e were, perhaj^s, better 
expressed by the original title 'Phe Society for tlu’ Fncouragcinent ol the Fseful 
Arts in Scotland. 

1 esteem it a high honour and pri\ilegc“ to be affortled this oj>portiinit\ of jirescnt- 
ing to the senior Society a brief survey of the work which I ha\e carrical out in a 
very small corner of the vast field of P'uel 'Pechnology . 

In 1921 and 1925 Cantor I>ecture courses dealing with X-rays were delivered b\ 
Dr. CP W. C\ Kaye and Dr. V. IP Pullin respeetiv cl\ , and towards the end of tlu* 
latter year Dr. R. Lessing pre.sented a Cantor Lecture course on the sul>j(Vt of 
Coal Asli and Clean CVial. 

I am therefore in the extremely fortunate position of finding that m\ .small 
corner of the field has already been tilleil by tlyee distinguished Scientists with 
each of whom I have had the pleasure of liiscussing various asjiects ol the suited 
which forms the theme of the present lecture. My r le, therefore, seems now to 
be that of harvester, and 1 hr)pe to be abU* to show that results of a certain sciciitilic 
interest, and possessing possibilities of practical apjdication, await the reaper 
who has sown the seeds of research on the combination X-Rays and Clean ('oal. 

It would be superfluous for me to dwell at any length either on the production 
and properties of X-rays or on the ordinary and well-known characteristics ol coal, 
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hut J may be permitled lo rcinnul my audietice v)t eerunii eousiilerations whic h 
have an immediate hearing on the subject from the new point of view which 
obviously rc\sults Irom a direct inode of examination iinoKini: the inner structure 
of an opaque substance. 

'The outstanding and inedicallx familiar attribute oi \-li\s which renders lluau 
(>1 such extraordinary \ahie in diagnosis, is their abilitc to penetrate all matter. 
'This penetration is accompanied by partial or total abM)rpt)on, and emergent 
radiation may be made to exhibit characteristics related to sariations in the mattei 
through which the beam has passed 'The inxestigation ot tin* emergent radiation 
nia\ be carried out in two ]>nneipal wavs. It ma\ In n eened on a duoresc“ent 
screen when the degree of Huoreseenei provides a wsible differentiation of 
the field of \ iew which eonstituU‘s a shadow jnctuie of iIk' structure of the 
spc'ciinen. If a photograpliie plate be substituted for the screen, an e\]>osun 
results in cliangcs in the emulsion similar to those proLluecnl therein by ordinar\ 
light, a:ul on development, a ne*gative is < obtained whieli exlnbits density gradations 
c’orresponding and proportional te» the luminosiU variation^ w luav a fluorescent 
screen is emplo\ed. 

Prior to the War, Radioloev mav be saiel to ha\e' lies n a specialised subject 
w’ithin tlic sphere of medical practice . During and since the War, the ajiplications 
of X-Rays in luin-meelieal elirectieins have steaeliK ineieaseel in number and 
importance. To such an extent is this the case that it is now not merely possible, 
but altogelluT elesirable to subeliviele the ^wdiole Scieaie't* into two branches 
xMcdical Raeiiology, and d’echnical J<adiology without any suggestbn of equality 
either as regards scope or imporlauce. • 

Dr. Rave has alreaelx addressed yeni on “ X-Rays and their Industrial Applica- 
tions,” aiiel a perusal of his hook on this subject, publislieei in 1922, provides 
ample }u-oof of the alread^ Nigorous growth of the younger branch of radiologica 


scienc'e. 

I \\ish now to reproduce a short quotation from the Second Cantor l.eeture on 
riie “ History of Radioloj>ical Research !iy Dr. Rullin. 

" lA-t US now consider the present po.sition and try to understand exaetl> what 
modern research on apjtaratii.s Is aiminu at. 1 intend to exclude all re.eteiue to 
that hiRhly important aspect of the subject Us medical applications. 

I . We will first decide what we want X-Rays to do. v, u . h ,11 .1., u 

a. Then we will see what apparatus we have at present and ''hethe it wd do m 
t. 'I’hen we must determine what apparatus we want and whether shall 

’Xvilat'drli' wan, X-Rays do ^ We wan, radioloRV to he the u./o/ictte di/c 

iidiiiiict to all etiRineerinR practice. 'I hat will do foi ' d imaeini' 

X-Ravs enable us to examine the interior of materials without in auv way damaR.nc 
or destrov.UR them. That is a fundamental fact of the Rteates, importamc 

Dr. Ihiilin is largely eoneerned with the penetration ot 
atoms, and he was able to announce m 1925 the success u pent ra 10 1 
inches of steel , o.ily .fo years after the discovery of the rays themselves 
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IjO JC)rKNAl. () 

On cotntnciicincj tht* cxiiminiition ot coal riKMiis oi H Hc\\s a lew \c<irs 

ago, 1 was naturally faced with considerations preeisely similar to those ^luoted 
above. 

A decision as to wh ;t the rays were required to do had beei reached h\ eailier 
investigators, to whose work 1 shall reler latet . \N ith regard to existing appaialus, 
it was easy enough to improxise an equipment consisting of a source ot electric 
current, an induction coil, and some sort ol X-Ray bulb, and with it to carry out 
radioscopic (fluorescent screen) examinations, or to produce radiographic rciouls 
of specimens. 



iqc',. I ‘ Carlmscope X-*i'nv T’nit 


It was obvious, however, that real progress w )uld dern ind the availability ol 
less delicate, simpler, and safer apparatus, and I was then confronted with the 
consieleration contained in Dr. Pullin’s third heading the a})j)aratus dcsireil 
and its availability. 

It will be evident that Manufacturers of X-Ray ei|uipment are guided as to 
design by the requirements of their Clients, and as the Medical Profession provide 
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\^\ \‘c\v t\u‘ apparatus wliich can readily be bou|][lit conforms to 

standards largely or even wholly diflerent from those of the technical ^\orker. 
for I’iIjo the prime recjuirements are simplicity and saletv, coupled with robust 
construction. In a word, an intliistrial X-ray unit should be as nearly a^ possible 
loolproof. Without wishmg to labour the point, 1 should perhaps add that 
none ol the desirable characteristics mtntioneil are roal’y lacking in medical 
X'ra\ e(juiptnent, but it must be borne in mind that sueh is destined to be used 
in theia]>eutic and dingnostu' work on living peo|'le, and must theiefore be provided 
with intricate accessoTies and adJUstm(7^•^ wlheli are wliollv unnece.v-;ar\ where 
mere iminimate objech. ar to be dealt with 

I was iortunate m being enabled to eo-nn-rate vvilli Messrs Watson Sons 
( hJeM!()-Mt die al ) l.ti., I .ondon, in the production ol an X-Ra\ unit of a tvjie 
^'U.tabK tor coal leseareh 'This has been hillv described tdsevvhen', but an 
e\un]deis shovvn mthe aeeompanv mg jvlaaograph i he essentials I ligh 'Tension 
'J’ransiormev and X-Rav 'Tube are contained in a lead-lined lio\ from which 
tlu beam oi ia\s eriK'i'ges tbroiigb a celluloid window ujion wliicli spvrimens may 
be placet! toi visual t>r jdiotograpluc examination. 

Noimallv, the C'arboscope ” as we have called i<. is eonneeted to alternating 
current mains, and when this is possible, lie e(|ui]nneni is devoid ol moving 
parts and assimus its simjdest possible torni. W hen the tkctrical supply is 
continuous, a rot.irv t'onverter becomes uecessarv , .is shown in tht‘ photograph. 
'Idle switchboard is naturaliv slnd'Jb less cor.A)>bcaU il in tin* ease ot the Alternating 
(dirrenl out tit. •* 

Sueli <.\|uipinent would lie useless lor tlee exaiuin.Uiou ot plaits ot steel, 
anti a]i]>aratus capable oi the latter service w uild be tjiiiti' iiunecessarilv huge, 
elaborate, aiui costK for the exanunalion ot coal anti similar substances. 


Hi-'l'OKU‘AI 

llaxiiif’ thus iiulKMUd the nature of llic radiogiapliie equiiunciit ot to-day, 
and that fonuerlv eundoved, it nva> he of interest to presuit a hnet reuew ot tlic 
work ot tlie first entrants into the lield of coal examination In means ot X-Rays. 

Ihitil recently 1 was under the impression that the earliest work ol this nature 
had been carried out in I'Vaiiee, but a reference to the siihieet hy Or. Rotome 
in his “ Einfuhrnn^: it, die allyemeine Kohlenpetro;r. pine ” led me to search out a 
slmrt article in the “ Zeitsehrift for das IkTg : 1 1 ntte n : und Sahnem^seii, nherc 
it is stated that the results of an >>-Ray examination ol more or less nni o. n, sections 
of coal, and of sized products <,htaincd from a coal- u ash, nit plant, had appealed 

in the periodical Der Kongiass in Noxcnihei, iSg . L 

.1,.,, ..a,l. K Kav „.,lall....m.. a.al i. S .■.I".."' 

SO iimmptlv aiqilied to the iin estimation ot nashery piodncts. 

The lesearci, in question, under the title" I nUrsucl.imm 
von Steiiikohleii inittcist R ntmeiistrahlui reuatu tu ii(>\. 
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j>iesenred h} the '* mineral skeleton ” o! coal, a term mtrocinceil 1)\ C’oiiriot m 
Tiotahle paper published in the following vear. 

Sotne of the results obtained at the Sulzbach Mine from dissections based on 
latiiojjjraphic exidence, and followed i>\ incineration of the various fraction^ 
obtained, are talndated 
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It i[>peared Irom these iimires that the ash-pioducmL» matter m coal is ottt n \ < p. 
uf)e\(aih' ilistributed, and that some standardisation ot methoLl would be nece^sar\ 
m order to reiuKr possible comp<irisons lietweim ufiven ]xiece^ of loal .mdotheis )* 
know n ash-content. 

Ilu in\ esliL^ators at once perctaxed ih.it '^!ntable matt ri<ii was rtMdx to hand i.' 
the " tines jijj; ” oi the Sulzbach coal-washes, ami accortlni^lx samplis were lak* " 
tiitftrmi; xvuieix m ash coiUent, xiz : 4,2'' 14.4”.,, iS",,, <nul d'" s espet'l p ei\ 

I hese xxere dried, slit^htlx poxxtlefeil, and pousvtl between itlass ]>latts ht l« 

1 ^ m aptiri in a frame, ’['lit tlitleiX'nt sample'^ w ere sepaiat^ tlf 1 om eat h ot lui ov 

sm.ili wooden block.^ d'he radiograph* an* leprotluctti, and show obxioiis dilii ' 
elites !?) tone, but these are insullicientb matkeil to render ]>ossii>h* a deternn.iahoi 
ot ash content x\ith tie retjuisile accurae \ . w hie h, accoulinu to ^hewrittrof tin 
article, shoultl, m ]nactice, be witliin om t--nth ot one p r cent. ’Hk imdui 
obsorxation is rtrordetl that atielitional umtitamtx results troni tlu* \suli‘l\ 
inu ida'inical character ot ash in'oducmii mai( rnls, with con esp^mdinj^ix in 

pt rmeal'iihty to X-Rays. 

With our incre*aseel knoxxletl^e ol tlie e«nu!itions ot raelioj^t.iplnc work it !"' 
scarceh surjirisinu; that the pioneers of iNtjy taileil to I'stablish a new analxiuai 
me rhotl , indeed it may at once be admittetl that the problem attacked in ( iermanx 
Franci*, and Belgium in and iSijcj res])ectix ely has not xet beem solxt (i 

tliough ho})eful lines of aelxance noxv exist ami are under mx estimation. 

In the Berliner Xeueste Xachrichten j>ubiished a communication m whicii 

Carxl i). Haskins of Philadelphia, claimeel to haxe discovereel that the e iloMfu 
value of coal may at once be ascertained bx examination with X-Rays, d’he claim 
IS criticised as being f.ir fn)m simple, recpiiring more time than an incinerat ion, 
and then yielding results of inferior accuraev. It is atlded that practical results 
ar( .^c<iueK to be anticipated from an attemjn to estimate the ash content of coal h\ 
X-Ravs, l)ut that, on the other hand, an important forward ste|> mix be m id<‘ in 
})ureK scitmlihc (pieslions as to the distribution of the ash content in coal. 
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I jjavc dciill with iIk- torejijoin^ hi.st4>ncal iii\cstij;ati()iis in soim* liciail, as ] am 
not aware ol their lia\in^ prexionsix invn ]>rf)n^hl to li^ht in f)iir C'our^try 

Reviews ot siihsetjiient jupers In Counot, Daniel, ami (iarrett Burton are 
eoiit. lined in niy papea on llu X-Ra\ \nalysis of C oal, j^uhlished in k)- 4 , ar>d 1 
\s ill confine iny references to them to tlu exhibition of ,i few lantern slide'' 

\ \erx e\tensi\e stutlx oi Japanese coals has been in progress since W)2C bx 
ixv.isaki, and tins xxorker ust‘s X-Kaxs as an aecessorx method in his dtaaihd 
niieroseo]nc i‘\.iinmalions, a" the detection of r<*<rions oi spt eial sie^nificant t from 
hi'' point ol \ it'w is much lacilitateil therein 
In an earix pajHr Iw.is.iki remarks 

‘'The studx ot t oal in h'uropt amt .'omriea has already Ix^en made in eitiad 
to sDine extent, Ixut the mierosi opic ''iMielure ol Jatianese coal, wimh is difTerent 
Irom that of (orei^n eoal, has so far been left uninvesti^aU'd We have ^ome 
'^tiidu's conducted bx Makino and otheis by means of X-Ravs. anel some le.'uhs of 
Us m'<‘sti£»:ation undei tlu re tie i tion-mu roscope b\ Kadoknra. 

riu teirmei ehietlx ainieel at know nu/ the- amount ol asli, ami the iatt^. r ai tlu 
orudn of the e’oal, hut neithe i jiues ns important aids ioi oiir f undametttaS suieb . 

1 his eompelle'el the writer to tak up the in\ e'stiuation lor himseh 
( >ur pi ese*nt stiielv is not to dete-nnnu the spe*eu '> ot plant'' of w hicli e oa! was math , 
ni>r to trace ns orium, bm i{ paitunlu'lx .nms at disc o\ t-r inti fbe- infernal strut uut 
of tbe coal and of making tlu step" of its tleveloixmenf- -from the oncinal plants 
to tbe ae tu.il t'o il ele ar 'Tbis in\ e-'-tiuation will naturahv le.id \i> the e’xphinanon 
of It'' ormm Besuies die diseoveiu'' on tbe scientiru side- we hope lor othei 
results ironi tlu- mxvstiuatuim Most oi •the uas-manulae mreis. e oke-maKc-rs, 
ioal anal\/eis, and otiier eheirtisf.-#ol lo-da\ treat eoal a- a ma^'s Thev tbmk rt is 
onlx a blaek block, but wc shall prose thTil it is eainmlu aieci in us siruetuie and 
eornpeisitiein ’I’he in\ esti'aalie>n of it, we lu!ic-\c, wiH vieUi ere-.u aui t<- cbeo'Mal 
teebnolocy.” ^ 


AUbouerb some ceeil is se» daik I'nai anx kind ert li!.;hi ' 'H! tint m tmns- 
niilUil riilouuh th.- itim ilu n.-'^p.ituni innR-r.ils, sirV, .|uau/ jml 

c.lUilt wiiui) .in.' iiiosi livquontiv pivs,-nt lo our oo.il, l.coino ol i ours, 

unrk-r'ilu- micros, o,H- In sp.tc ot ,,11 rlu- jlvn, n>,-rUiou.d ,M,ns!-,ns op.u,u. 
un.u'r.ls such os pyr,.c, cannot he oKsCc-cl b> the transnultc-a b.ht Wh 
.uorcoccr, ahhuu«h nttncr.tls ntay h. ,putc tra.tsp arettt, , thcc a-, 
than the thickttess ol the .htn sec, tons, thev arc m.hccklct u. me - - 

hecotne tntisihlc by the panMnitted bcb,. cren uben d h 

snrlacc of the coal. Thus ts nccc.ssary to have the bubt rCkcted Iro.n th, 

'’'’Jn tmuioli’ m ,b',^b<,vr!,H-,.ti<...cd. the x-rav ts also 

the nature and the arranuentenfof the n.tneral .natters con a d u.al 
,hickn,.ss of the plates n.ade for tb.s purpose ,s beUc-ct t ^4 -’A, -’ 


l>bo„>«raphs of tbetn taken under the X-rays : :; ;ted under the 

,„n,-s the plates .m winch the p.ctures have he,n ■ ^Us ne observed, 

tnicroseopey and tbe tbnns of tbe tnmeral atatns pnntcl on the plates .nc ,.!> 

and.il n.-eded. ph«t,.trraphed ,.^.dio,rrapb.c 

We niav now proceed cousidir 11 ‘ . r ulm h afforded 

. ^ • so. tlu' n-it ire cd the information N\hich is anorutc. 

stand-point, and to iiuiinre as to tlu 

by X-rav exaniination 
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Coal ordinarily is examined iVoni the two aspects indicated in the description 
ol the important work in progress under the direction of Dr. Sinnatt d’iie Physical 
and Chemical Survey of the Natif)nal C'oal Resources. 

Plnsical methods in\olve, <///..', an examination of banded structure ; 

the manner in which specimens tend to fracture ; the characteristics of the different 
categories which result from a mechanical ilissection of l.ivers, and (jf mineral 
]>articles and the like, which are found in association with them. Imh\idiJ<d 
pieces of coal ma\ be reduced to such a thickness as to permit of their examination 
uiulLr the microscope b\ transmitted liiijht ; and methods of Aurtace clchinjj; are 
also em]doyed. 

'I’he only remark relevant in the present connection as to chemical methods of 
in\ estimation, is that these involve the more or less complete destruction of the 
physual identit\ of the coal. 

.Althoumh the point may lack j’lractical importance, it is to !h‘ noted that ladif) 
graphic examination iiuobes no clvanme whatever m the specimens subjeeted 
thereto. It mav , therelore, reasonablv fn* claimed that it should fU'ecede otlua- 
methods of examination, as observations winch rt'siill Irom radiosc’ojnc or radio- 
graphic inspection cannot but make some contribution to subsecjuent tests, each ol 
which has its appropriate place and purj^ise. 

.\ radiographic negative* of a homogeneous material ol miiiorm thickness exhibits 
a field of uniform j^hotograjduc densitv . Such a result is rare ly obtained in the 
case of coal, and it is this fact vv Inch leiTds te) the method the v ahie winch it posse'sse*^. 

ICverv variation in composition re.sults in a cofresponding variation in absorption, 
■ 

and consequently leads to radiographic ditlerentiation. 'Phis is more or less 
distinct within the coal substance pn)pe*r, but becomes highlv diagnostic of included 
or associated mineral matter. In this vva\ it is possible to elistinguisli in a specimeai 
betw'ccn regions which contain no visible discrete j\irticles, anel those where* such 
particles are more or less abundant. Such particles, geneially spe*aking, e onsist of, 
or contain, inorganic matter, and regions where the*y are* absent, though not 
necessarily or even jirobably dcvoiel of inorganic content, are- described as imie 
coal substance, i.e., coal containing einly “ intrinsic ” ash. 

It may here be noted that the* use of the vveirel “ ash ” presents dilhculties of 
description. As ordinarily employed the term refers to the product obtained 
after burning, or, from the laboratory standjioint, alter incineration. In the 
present discussion “ ash ” has no place whatever, and yet it is difficult if not im- 
possible to avoid reference to it, in view of the double meaning which it has now 
acquired. 

According to the literature, coal containing only intrinsic, inherent, constitutional, 
or fixed “ ash ” signifies coal having its inorganic content so bound up within u 
that separation cannot be elfected by any mechanical means. A further term h.is 
recently been j)roposed, viz., “ minimum ash.” 

Extrinsic, extraneous, or free “ ash ” on the other hand refers to inorganic matter 
which can be distinguished in the form of discrete particles or in innimu*ra]de 
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other forms, aiui \Nlkieli cim he separatei! hy mechanical means from the coal uith 
whicli it may he associated. 

RadioL^rapliically, therefore, it ma\ siilhce to divide coal into two c.tle'^ories, 
tile cv)al proper, and the TtniuaMl skeleton, as tliese are tlw two divna )ns primavilv 
revealed h\ X-rays, and heie the .isii th(- eh.emist oln, lousK has no immediate 
place, tliou.idi /iotcii/ial/v }n‘i'senT. 

'This |'/f>mt is em]>h'‘'ised hy Dr. Kelha^ m Ins pai>er on the I )istnhiilion oi 
Ash in Hioimimnis Doal Seems," m which he mtroiluces two new 'u rms : It 

has heen found i.eeev^aiv," he writes, “ m t'ne present in\ estnyat ion to distioLoiish 
hetween the ‘ ash ' cMstmi; m the coal piao; to iLjmiDn and that rv'maniin<4 after 
inciiK'ration. The tcun potmtia! (i\/i n. nsi d to indicate tlie i.mie.al matter in the 
coal hcfiio nu lov. r.itjon, wink the inatenel le nai-nne du r c‘o nph‘t<. incmeia.tion 
is desHjn (teil /- 'iduai <i'li " 

It will Ik apTiaw nt 1 rom th'* hoitern ilhi n-jtim i tlrii » <<‘>'(an' anionot ol 
iniorniatioi) c-f ,t (j.i c n.jtow m.i\ is. oi*u«me'l hoot en \ammiihon of the* 

^.ldio^^aph o^ a p..riic td 'r pic'Ct o* Ihi^umane ton ^'tn \\!uri lioih the 

tlucknc'S o» ti t. sptci.ia 11 and the c liulilh-ns <»• the 1 sii.a.'rapinc cvpoamv twhihit 
consid^vihlc \ analio.i',. It k cI-m’. hov.-.^k^r, ti a‘ a ss -n'ni.itie m\ estit;aiion 
should iu' jnviedni h\ a staiidai vie ata»n of ci/ndil ion . ''-e^ onh, as muniuls the 
speennens. Inn Do in iw-pect 0'' tlu laJioLr.ud .e N.-od'hs 

A nietiiod o! prepanma kiec coal h'tmct smooth, flat, and parallel 

,surfaev . w.e eo edninlv DehorateJ at ll M . h'm 1 K-ean h ‘■Ration, and 1 was then 
enabled to pnisU(‘ tlu v'\ainmanon ol a ca^nsldc 1 .•! T (juai/ot' o! riew miieiial and 
to inslidiU c<anpan-ms amon-. 1 the rcndtin: ladm-raphs 1'hc method of 
pre]iermi.r tin section; i.^ dk -erh-.d in detail, ui a -mmlxi oi mdr )LnMpluc re- 
productions .n c ct''Uihno p.a}K r oiD‘ T!)< \-Ra\ 'm. numalior' oK o,d Sections. 


The next stc|'. m the mam in\ cst n^ation 
eiKle*i\our to lictinc {lie cone :ioi-,> node! 
ohtevincvl, e.s it mipht at hrst * lenl se^'o a 
radioeiajih'. of an manimaie ohj* at siic.i * 
snh|cct ol a. ppar taililhd “ i h« \-K. v 
\’aiiahles and ihcir (‘ontiol," in whicii 1 
]da\s its ]Mrt in the j'rocc'^s umlci di'-ciisea'. 


rci ted J«.' die radiation, and involved an 
c- m: irahlc uidio'j^i iphs may he 
'^imp.ii. 1 i'.tci \ > piotlncK two idc‘ntK\d 
, , c>^il d'ln^ woriv lormed tiit‘ 

vnalv a of h'oai ' d'nc KadioipM] >hic 
i mu'i e.»t. iwvive lactois eacii ot wliicli 
m. 'Hie. am as iollo;^ s . 


Kel itime o> i 1 k S.itiimmi 

{i/) 'idnck'’.es'.. 

(70 ( Irn utauioo 

p ) Distance from iwdiaimLt --anc 

; I Hchulm; to the Ka'-haism. 

p/) 1‘cnar.ume pouci 'T " o.n dil v 
j /> i i lU-ansitv or " puani iv • - 
ii ) Duration of mcndc’Kc 
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ni. Kelatiii^^ to the X-Ray Film. 

Him. 

{h) Composition of dcvelopet 
(r) '1 Vinperature of develops 
{(^) \ inie of development 
l\ . Relating to the Final Re])rodneiiou 

(a) Method of printinj^ from neuati\e. 

^h) Methotl of Reproduction from l^)sitive. 

d'he conditions undei lieadings I and III aie readiU standardised, and those 
arising under heading \ \ need not he considered. We are thus concerned m imly 
with the emission from llu‘ X-R<iy tube. It is comparative!) easy to arrange for 
the sul)stitutu)n of one him h\ another without displacement of the specimen ; 
to ensiiie that the two films uscal possess identical photographic characteristics ; 
and to Lari\ out development in such a wa\ that no dillc’rences will result purely 
theiefroin. It shouhl then merely he necessaiv to aeljust ilu‘ apparatus so that an 
appiojuiate cuiunt flows through the tuhe, ami to make succe.ssive exposures of 
ielenlical duration. 

It this lie done with d ( las tuhe installation, it v\il! prove practically impossilde 
to sec'ure tvvo identical negatives, and while the use of a hot-cathode X-ray tuhe 
vastlv increases e<ise of control, it does not wholK eliminate the iliniculty, and even 
then it is essential to “ run ’ the tuhe htr a period sufHcientlv long to ensure 
stability ami coiistancv of output* before the desired exposures are made. 

It is thus necessarv to go even fuither than C’astelh who remarks, evidently from 
cxpiu'icnce, in a j’laper published in 1925, that " two radiographs cannot he com- 
parctl vvitlt each otlier excepting when thev have been made by the same operator, 
with the same ap]>aratus, and hv means of exposures of iilentical duration/’ 

'The foregoing details are given in order to show that wdiile the production of a 
coal radiograjdi is a perfectly tichnite operation, it is not by anv means so easy to 
obtain consistent and com]^arable results as earlier investigators evidently imagined. 
In many cases the refinements imlicated may be dispensed with, Init in at least one 
imj>orlant operation (>tereor<idiographv ), they are essential. 

1 A't us now briedy consider the appearance presented by a coal section which has 
been prepared and radiographed in the manner tlescribed. tt will first he obsetwed 
that an elaborate banded structure is present in this particular case, and that the 
number of hands or Livers is probably greater than that a]>parent from a visual 
examination. ILicii radiographically distinguishable layer represents a change in 
composition, and the j’lossible significance of these changes both from the physical 
and the chemical j^oints of view is of sullicicnt urngvirlance to be made the subject 
of further inquiry. 

I may quote brictl> from a recent paper bv Dr. Sinivatt, entitled, Some 
Fundamentals of the C’arl>onisaTi()n of C’akmg Coals : The formation of Ceno- 
sjdteres,” witlt reference to a particular coal .section wliich was prepared at TI.M. 
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Fuel Research Station, ar.d later subjected to luechauicai tlissection lliere lu 
accordance witli niy railio^rajduc evidence : 

“ 'The coal, which v.is <S inches of the thickness ol the seam, was cut into a slab 
i inch thick, and the layers seen in the (X-F<ay) tdiotnj^raph are the inorganic 
constitiients present in the sef>arate narrow bands parallel to the beddine planes. 
When the photojj^raph had been obtained the actual piece ot ('oal was carc-hiljN 
dissected, and tin* ('hid layers, of which 21 could be re*, oi^nised, w en* separaltd anH 
the percentage of ash present deternmud, toi:etlu‘r with the anu)i|int ot iron, d'he 
results show the encat variation in the .iniount of ash ]'-r<.->ent, aiul the iiindanitutal 
differences in connxi^ition as can he judmvl by the percentage oi iron, lasuni'' 
and Cobb and their assoei.itc's have' pro'c<l c onciusw c'l\ ihat the inor‘;anic con- 
stituents have a prolound intluen* c* upoi* th.e v u-ld ol prodiu t'- (ihtaincd durme 
earhonisalion, and also uj^on the' structure and piopeitics of il.c colce obtained. !u 
V ic‘W ot this each indiv uiujl ' 0 cf m ilu' above t v p ea* ]>iv < i ol bil’iinnu'iis c o«.Du.i\ 
^deld coke possessint; clelinite c barac tenstn , and ciuitc dn tun t ht>in lu e.'h^^an. 

d'hese radio^^i ajdis .dso -'how v erv clc.ulv the' wav in which tiu c'oal travc 1 
bv numerous thin vctiK> of mincT.il matter iny a in lu-ral djiv* imn pc in tendic ul i- 
to the bcddiiiw planes of rlu' co.ib 

Anioni: other appeal anc'c's, examples ol imv “ faults " .a e h, !a ‘)^».^eI \ .\i m tIu s« 
structures, and not bast m intene-t ai< tta rctn’oU'- wineb ii vc . - en ///o/-, f,.ab, 
penetrated I'V the X-Ka\s than the jvdtsi coal }M'e->'. nt, and Inch, therein, 

prol»abl\ rc'pi’csc'nl :mnutc‘ lissup - in the cmI fioju wi.i'h lie' niorj' ■me eonu nl 
has been'! renlo^cd \v, ‘-oluuon blie^c .tV'pear m tlie raiho'jr 'phic po', as '* a 
line's which arc* white, or at hast oi a tom iiL'li^ci ih.m tluit 0! tin* pnu'-l c, ai 

f 

jtresent. 

A discussion as to the prob-able -a u-m of the <■ a-i I ob,^-i- ,si i nc t m ( s as ob^.^)\' 
in some' </f im radio'^i aphs oca up n. a t ijKrln id,/' 11 m •. Xop mini's 

Aliiic I alojns ot C’od a- su;^i:estetl bv \-i \i\ • i ' • 1 1 ( * ',lt . ' ! • 1 . 

i /imitations 01 space [inlml moie than i \\' oi.c; uhitia, 10 jndimui. ’ . 
e\]^c r mu-!;ts desinnecl to Ic -'d to the ina.^-m i me m of tlic plioiojp aplu- dc n.at k ^ m 
standardise d radio^pMphs in ti-riin ot a reenijiiwei deu-ip, sr.fi j h , bceoiiu . 
cjuest ion ol ph< t r\ , and the w, .r* is not \ el s uucu n'dv f.u .u b a, a ^ d lo \s a; 1 a ' 

turihe r na ntioD. 

1 have ai>o m \ hu-v the* woiivue: out o* a jn.iv 'le il uv ao, 's' -‘lb * tm : a qiiaht, ir, 
deteniiiuai ion of tlie commoner nunc rab, occ nrrinij m bu ; n ! nip a", no coil, b\ 1. e 
use oi \-Rav> pf appro,'! i ite “ hu'diuss." In thi' wa\ it rhouio la 1 o'ulde boil; 
to detect to dpt , tori \ ample, betv. cn pUlca^ oi ([uai t/, i alci' • or 'p\ nb 

even wlien compkicK mvisiblc at tie. * un.'e. o] i'ne sjUvinun. 

In (micdusion or tin* more acadirmic pait -d thv' Mibivc't, I wood! o n 1 to a’ 
inlercsbiamtiethoo \-Ra\ examniation w!n< n Icp I hx ?i aj^jdied I-. m\ lollc'C'C 
.Mr. bt -.hi d 1 joins )io md nn. -.rh' to the < - m ’* »; ion 01 coal and colo , \‘d - n 1 1 t s 'b 
from tin ir heterogeneous n.ituie, piovidf om-; n.;hnp!\ Mni<ible in. bind ioi d: 
]>urpfoe. I uder to tiie stei c‘c;seop:i t'e'dnin pn vein la bv lan U! v;i aplc' o* 1 

speeiiuf ]. arc made on .-^ep/irab* films winch an dean viewed m an n 'unient wide!' 
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enables the oh^eiAer to cAaniine liie coal or coke as if it were a transparent or 
translucent mass. 

Jn the case of coal the crmihustihle portion yields a more or less iindiflenauiated 
solid held, v\ithin which, according to size, shape, density, and distribution, may be 
seen the mineral matter juvsent 

Apart from its scientific inttaest, this procedure has its value in the fact that a 
radiograph of a section may e\hibit a reunion where the total radiographic d<.*nsit\ 
at the point under consideration is not that due to the coal plus a particular mineral 
mass contained within it, but is dut to tlu^ coal plus two such masses so disposed 
that thc\ ha\e been radio^i apliically superimj>osetl. Jn such an instance, as in 
man\ others, a single net^atne would lead to misinlerj'iretalion, whilst a stereoscopic 
j^air would at once sjiac'e out the two inorganic masses invoKed, and exhibit them in 
their actual relatuc positions in s})acc. 

Stcrcoradif>titrajdis of cf)al and coke pro\ide curious aiul inlerestine objects for 
examination, and a more extended study of this comparatively little known branch 
of the m iin subject has been carried under my direction by Mr. Arthur N. 
Wilson, wlmsc' pijier on “ 1'lie X-Ra\ Stereoscopic I'Xamination of Coal,” is in the 
Press, and will pro\ide details ot the actual techniijue. 

d'urninit tirac'tic il considerations it will bt* recalkxl that the first recortled 

aj'jduMtion of \-Ra\s to C'oal examination related to products from a coal-washing 
plant 

'Tbe prc}>aration of co.il lor the market, w^nch embraces “ wMshing ” by numerous 
familiar methods, or ” cleaning ”^whcn the piocess em]>l())ed is a dr\ one, lormed 
a consulerabic part ot the subject-matter# of Dr. Lessing’s second (Xntor J>ecture 
on C'oal Ash and (’lean Coal 'J’his tiuestion is one of such outstanding importance 
that it is worth while to enquire it X-Rats can usefully be employed in connection 


therewith. 

In Air. William McLaren published a paper on the Scientific Control of 

Coal-W'ashmg b\ the C'ombined Application of Ash-Chaiactcnstic Curves and 
X-Ra> KN.uni nation, n. tthich he showcal. ////tr tlic .ulvantasc ollcrcc] by tin- 
lattn-' inotbod in .bnalilatuni the- .tal.l.sIn.R nt ol the e/ul points of washahility 
ein%es. An iine.tiir.uion on these lines has not yet been fully lolhiwed up, and 

sh.n.hl provide a fruitful held for further stud>. 

'I'his is reterred to in the nenly-issued Report ot the huel Reseaich Roald 

r„r ,1,0 v.a, „ i. M.'.l •l..n “ 1 !«■ .. 

c,..,r»,,sl,i„S, ('„■ tNan,|.k-,-.Uoi,IJ |,r..v, .,1 ,ak„. , 

„kid,, .,1 i.s liiK, M,., „r <•»'>'•"> '-”"7" , ,, i ft » 



astndv of the so-called cxliaiKous e i I , . tin* most elVective 

tt> wldch tlie particular coal should l>e crusncA 

cleaning.” 
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Koftrnng once a^ain lo Dr. sink's second Cantor Dccliirt , we liiid nnder the 
heading/* '^fhe (’ontrol ol C’oal Washing and Cleaning Processes / the follow ing : 

“ 'The various proeesses used or proposed for the improxenient f)t the (luality 
of coal depend on physical laws the theory ol which in many ease> still remains 
somewhat obscure. 'Phe amount of trulv scientific research done on these 
ijuestions is \er\' small compared with the \aliKs mxoKed. \ lirst reijuirement 
for im])rovements in the preparation of coal in general, and washinc^ and cU anmg 



! I< smK Apparatus. 

processes m particular, is <i more e\Un''ive and moic elhci<‘,it control ol existing 
plants. Many of these arc run without chemical control, in others such conliol 
IS of a c.isual and spasmodic character d'lu pnncij^al method of C(»ntrolling the 
work of a coal veasherv is to submit the [nmiucts to lioat-and-sinU tests aiul to 
estimate the ash peicentaues in tlie fiaciions thus obtained. Attunnts have been 
made from time to tinw to apply tnathematic al treatment to the results obtained^ 
but generalisations as to the degree ol washabihtv ol coals usually fail on aiaount 
ol msuhicient knowledge of the kind, relatne t)roi)ortions and chstribution of 
the iitipurities.” 

'Phe.se and other considerations ha\t let! to the use of \-Rays in conjunction 
witfi Hoal-and-siiik methods, ami Mr Leslie 'riiomson has earritai out a number 
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'The point of spocij] note is the relatively increase produced in tlie average 
ash catitait of each piece bv a comparatively small ])n)portion of shale, owin^^ to the 
characteristic hi^h ash content of the latter. In such cases very slight crushint^: 
ensures an almost jHO'lect separation of coal and shale. 

A further tec'hnic|ue which has been developed by Mr. d’h(unson, not m 
connection with the coal-washing process directlv , but on behalf of buyers of 
small washed coal lor Power Plants and the like, has evolved from earlier work 
in which a sample of coal is placed in a small “ jig ” and subjected to the action 
of intermittent water pressure in exactly the same wav as in a large-scale washing 






Fi('.. (). --R.nl i«>gra])li.s <>1 Si/e<l C'o.il \<i) In 


• IJ.I ih) altfi )iggin;j 


box. n the sample is examined by X-R.iy.-i before and alter jigging, the fir^t 
radiogra])h will exhibit a more or less uniform mixture of all the pieces ]>resent 
of whatever ('omposition. d'he radiograph obtained alter jigging, on the othci 
hand, will I'^reseVit tv\o lavers if any heavy shaK miller remains in the sampK‘ 
<lespite the large scale washing to which it has previously been subjected. 1 h^ 
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depths ot tiu* two layers are pr<)]’)t)rti()iia] to the quantities of the two c.it('uories 
present clean coal ah()\e, and shah matter iH-ueath. 

I his method ol ti'st is described in luv ]\iper on tlie /\nn],_iO')n (,1 \-ha'. s 
t(» liK I /ahoiMtor\ Jiy^-te''tino o{ small C'oal," Inil the )i^ there illustrated has since 
l)C‘eii inodilu'd hy \ii. i hoin''On, ^\ho now c‘iuplo\'‘^ the toim shown in the 
aeconipan\ inj.^ j»hoto'jra})b. 

It \\ill lu appueiat»'d lha1 Ok mere X-Ka\ inspection <1}’ a sample aftta* n^eintt 
w ill, w it in )nt pi occedm;; tm tlw r, 'prox Ide a remark.ihh /.yiotl e.iiuie as to the Ireedvim 
oi tlw se.mpk' 1 roin m.iKe: \s hi''h shoiihl hax e been rcmo\ ed at tlie washerx . 

in tie M' da\ s ot sjK'eialiL-.anon m Idant mauutacture it is not onl\ possible, but 
e,e.\ , to obt.nn eqnij'ineiii \ >■.: o will elean smaM toal contitmon ,h and consistcntls 

in How 
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IS <.Tjui\ alcMil to the l>rlK-1 that iirna^r rt'SiilTs j^ionkIi' a tnir iinic\ oi tin xahu* 
of the coal. 

\ arious oilier ]>raetieai appiieations will sui^j^est iheinseKes, hut 1 will eoiitiiie 
Tii\S('U to the inentiofi ot oik' other the exaiiniiation of coal cores. Whew horini: 
oj>t ration', are carried out it is desire<l to «>htain the Tuaxiinuin amount of mloriuatioii 
re^j^.irdiuLi; the seams pierced, and pnoi to the destruction ot portions, ,ii least, o! 
ilu core tor purposes ot chemical an<il\sis, the pn paration o( a radio<j:rap!'K reiord 
'.eenis a highly desirahle lU'clmimaiA 

}j\ the kindness ot Messrs The Sullivan Machinery C'omj>an\ who piovided 
UK with j^ortions oi a a con, taken dunnjj; prospectint; opi‘ratn)ns m the North 
Midkuul'', 1 am enahhvi to ri protluce the r.uho^raph shown m the illustration 
In tile present lecture I lia\i continetl attention to purely radiographic methoils, 
hut mention must In- made ot the ihflraetion phenomena wiiich accompanv the 
passant ot a line pencil ot X-Ra\‘> thiou<jjh most torrns oi matter When such 
I pencil of ra\s is receucxi upon a i^hoto^raphic him atter h.i\ mu tr.wersed a 
mate'iMl such as coal, various rnu»s are loiuul to have heen produced 1 lies 
\ai\ m width ami sharpness,, partlv m accordance with the \-Kav conditions, and 
partK as dcpeiulent on the particle sr/e ot the material. 

\n important studv on these lines has recentlv iieeii earned out m liulia o\ 
\l). C' Mahadewm on t!\e ''Utiue^'tion ol Sir C \. Ramuu anil the prehmtnarv 
lesults are contained m a iMfvr ciititlcar' \-Rav Study of Viiram and Duram 
md oi their C'onstitiu nts ' It i',jndicated that much further work will he reiiuired 
heton a full interjiretalion ot the data U'comes po.ssihlc 

It ajipears that the ttuit', ot turlher research alonit llie lines now hneiiv 
mdicattd aie likeh to he worth ^athennu, and, rc\crtm,i4 to the metaphor ot m\ 
inlr.HiiK'tKin. 1 bo, k' that I nui, n.>t In- l,-tt to putMic nn Ioik-K lurrovv.l'ot tiuit 
others otil fittu ihv ficki a.ui i.iC part it. the rc;.i>inu tthich, accooliMU to 
Iwas.tki, sliotild ‘yieki -rc.tt .lul to chemical tecl)iiolo}'\ 

In o.ncltision ! wish to recoret mv <,l'liKatioi. to tlie Fn.l kcMaich hoard ol tile 
iKpartment of Seiei.tdle and l„dM>tnal Researeii, h-ra t irant w hieh has enalded 
to eairt onl most of the woik wh.eh tormstlu Mihiea ol the lorecomu reMew. 

HIllLlOCk 

I'la. mil 1C It'. U.-' uteie.K.s toihe l>a,.ei-. meiuu.ne.l in ilu teM, aiul nulude,. 
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1 SslON 

ddn. ( '.'viRM'W sa'd ho o,.!. -truCK b', the impvirta'e •' ol the method a. a mea^^ 
ol o eordme the variation o! V il ''*■ orooo ditlen. nt pari' )i liu 1 oahieids Prai UeaiK 
no sill na tie et < orj ’•hid t nn n ^ 1 mdi , and t b> -* \\. a^ liu e (< > t ht' i .11 1 that i e\v met hod 
well n\a’n<ii>le ior ret or Imp the stroetijM' ol se 'in- as tin v aelualiy exi'-ted. in tlw 
past tiio metho.l emnloved <.oTV.i>r. d i » ' atnn tinn shee-. of the seem, and takme 
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photouraphs of the seer. oils ; ir was then po.,sihle to eonpare semis tro:n ditVercnt 
points in the eoalheUls. h would apptor tint the t -ehnui le a.IvinecJ bv Mr. Kemp 
WTts probably easier to appiv because in- Mewing the lavvrs of inon-nic m liter it 
would be possible to comiiare horizons and iveotrnisc similarities, d'lie photoiaMidis 
would lie pennanent and a clear impression coultl lie obt lined oT what was ivipjii'imm 
to a seam as one }\issed from one point to another in the eoallii UJ 

1 he piioto^^raphs also alhudetl inlormation upon tlie heltioeeneom «.'h.iracter of 
seams. \t one time he had found it necessary to measure the thin layers m seams 
as a means of determinini.i the pereentaue ol ilull and bright eoal present. The 
measureim-fUs weri made to the nearest millimetre, and in some of the seams .iliout 
ninety layers were oh'.eiwed in a thickness ol three fei’t. 'The audience would re- 
member tlu' slide showai by the lea turer ol a piece of coal about S inches in thickness ; 
if they took oni particulai nuh ot this it ocudd be possible to count o\ct 100 layers. 
I Ills adorded an idea ot tlu- hctcroc;cruaeus characte*r of c(»al and the application ot 
this knowlcdi(c was (»t nnnortaiuc in the use of toal as piiiverisi-d fuel and where 
coal was beme carbonisctl as fine particles. It introdueeal sometlimjL>: new inte> eaial 
tcchnolot^y 


1 )u. H. 1 >i ssi>;(, eonsidcrcvl th.it one ol/he mo>t siRnilKiint points aliout Mr Norman 
Kemp's nu)st instnuiue lecture wa^ his rclcrcnce to earl\ woili in tliis branch lie 
had inentioneel a hitfierto uiiknov n, 01 little kneawn paper, puhlished in 1^07, which 
dealt with the radiographic examination of e'od 'This threw a ee-rtain liqht on wdiat 
the-y were alwa\^ tauuht to helicsc was m fact existint:, nnnci>, protjross in industry. 
It took thni\-two years treim the time that paper was wntte-n before there w'as a 
1 eceicmtion of the' important methods of ex-irnination eif coal which th.it early paper 
sLiujeesteel 'i'hai yiaper w<is written emly two years aitei Kont^en’s famous disceice'ry, 
and the inet!i(ul was aitualK e-mj‘>loyed, hut fell aRain into oidiyion. (le himself 
well re'll le'inbereel liow a we'ck eir tWo after the' puhlii'ation ol Rontpen’s eliseeivery he, 
as a se hool boy, obtained a eaipy of his paper, and it was one of his mei^t t herisheei 
possessions 'The lact that mankind w'cre rather inclined to repard their individual 
li\es .IS more importaiil than anything else led to the* se'e'lusion c^l the* raehopriipliie 
workc'r in nu'die.il e'lriU's, .iiul the dc'sire- to stiielx' tlu innc*r man had piac'tiealK 
monopolised X-ijv woik until a le*'y yc'ars ape), sinev wdue'h time* it must he «ulmitte el 
X-ray work lor industrial purposes liaeJ progressed \ery eonsitlerabh . Mr, Kemp 
and his associate, Mr Leslie d'lmmson, hid been anump the modern worke'rs w-ho 

h.ul le d tlie way . 11 

With U'parel to the X-rav e'xaniin uion ol the structure >)f eoal, he w^as reminded 
of Col’tlicV S.IVITK,' that “ blood a most p.-coliar jiiiccC and ha would liku to 
paraphiaso that and say ‘'Coal is a most p.vuhar stulf ” 'Uh' t'hairman had 
alrexidy rete'ne'el to the hcteropeneeuis character of eoal. d his fact had be-en riiboetf 
into all concc-riu-d <i.l wiiiuam tlurinn thi- last few years, ami stdl it was iioeessary to 
tvork aivav m .hat d.reet.on in o.der to prove that .n eoal one had not to de.l with 
a tiniform suhslam e. Xo method could show nioi-e corielusti elv that eo il was ol this 
heleroue.ieous eomposUuin, .1 eo*mposit,o., .t tniyh. he calk d. than the X-ray evam, na- 
tion expounded to the Soe.etv In Mr. Ke.tip- 1. showed nitn h tnore th ui any o hu 
form of analv.sis could do iunl^ss such analysis were earned to the ' 

panicles of which they had heatd). wh.t was the posmon m reitard to 
coal, the lump, and the seam. I ie thmmht that the stereosCoii.c 7 
Mr. Kenp and Mr Thomson 

oi a piece ot eoal without ‘‘"y reveded^ without tlie n.a-J Inr louehintt or 

oiherwise. I leiv was a true as i s <- 'Diis was nf immense praelieal 

alterin« even the surhiee, let alone the muiior. 1 
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nii}i<)rtanec‘ and not onl\ ot aead«.nn^ iinporiance in the stud\ ot coal, on whu h Mr. 
Kemp, until almost the end of his leetiire, had laid stress. 

'The leeturer had pointed out how readily processes ctiuld he controlled bv this 
method, particularly the process of the cleaning of coal. 'There was no reason why 
m future the workman or charge-hand if the collieries vNould not see their way to 
placing their coal-washing under the control of qualified chemists or phvsicists 

should not ha\e to his use an msirument sufficiently rohustiv made which he 
could emplo\ without awaiting the nsult of analysis, and h\ which he would 
be able to control his processes and see what was actualb hiqiperimg The 
work done b\ .Mr. Kemp and his colleaguts would be more anti miore apprt‘ciated. 
'The industry was now in a jiosition to clean coal in a comntercial mai'ptr, but m order 
to do this it must have a read\ means of ensuring that what coulVl be done was 
actually carried out. 'Idle audiem t had seen on one ot the lecturer's slidi s a com- 
paris«>n between clean and illicit an coal the former lookt tl something like cotton 
wool -but it was net'essarx that the heterogeneous portions shcmld be separattii as 
lhe\ could be Such woik could be done, iind the lecturt* pist i'i\tr» wraiUI go very 
tar to bring it home to those wh(» ought to be interested in tht sub)eel tfrii these 
methods should be anti must lx applied in a practical wax Thex xvoultl then be 
('tu'tiiinix a fruitful sourtt tit income, at all t\t*.its to thosi who liaii to dit xvith tcitain 
parts of the handling (‘t co<il, d not to tht t'Uthusiastic stienliln worl^rN who hatl 
miti.irnf and promoted <\ knowUtigt ot them 

\Ic \\ . fl. T X 1 ( 1 II i L "aitl that ihis hiul bttn a most i nn .11 k 11 tu itituit llo, 
mind went back twentx-fixt xe.iis sunt he saw the first work bx \lr Koma's, m 
Maneln ster. 'This x\as thought at that time to be xx'ontlei tul. ai^ti ttnamlx, undei 
the auspiecs of Sir William (lartorth, some naisterlx work tor tin toa! lUtlustry xxas 
tlont Hut he laid not realist. <.1 until he saw the leetuier's slidis .»m] proncrions 
\\}rx Mr. I'lank [lodges inul L'om from eo il into cfitton ’ I'Thn w.o allusion ?o 

the (Otton-hliO ;’p}xaraiuv ot iht vleane<r(oa} s’hoxx n m tin "luii''! lie hop.d 
that noxx hi xiould stu k to ihi tomni. .mil that the • oal tradi wouus his i - .luipk 

and gne the eominumtx something c)i m 

\1k. Ah I 111 H (iHoi \1)-- s,i!ii lii.ii ihiN was a subject ot \er\ gu .u m.portaiui tiom 
the point of x iexx of those who seipplieei e'oal washmi' plant. It was particul.irlx 
useful hee*ause thex' would desiie to haxe i ready means ot ehc< king up the* pe rlorm- 
anee of a eoal-washmg plant in it-e irlx stages. W-rx olten wlie n a e oai washing pl.int 
w.KS put into ope'ration, it did not get into its lull stride- within the first two 01 thre< 
daxs Jf a method sui h a.' the one ek‘scnbed by the leoturi-r were available xvlie-rebx 
the- x\ ashed produet could be examnu cl regularly exerx hour, or e x erx' siiift, or exerx 
elax , It would sirnplifx the- xxork of those taking oxer the washing tilant, and would 
add to the information of tliose- sxhosc business it was to design sucli plants. 

It might be thought in eonsidering the examination oi mideflmgs, that X-rax 
analysis or examination xxas rather a refined way e>f doing a rough job. It might be 
considered siniilar to buxmg a rae elior.se- to do donkey’s work. But there were 
certain coals in South Wales e ertain anthracites- which had on the surface a dull 
appearance, but immediately llie e oal xxas broken a band of brightness niadei its appeai- 
ance running nglit through the centre. 'The only method ol examining such coaU 
xxas by X-rays. 1‘fom the point of xiexx oi the coal producer, X-ray examination was 
particularly useful, because- it indicateil ific si/.c to which the e*oal xvould have to be 
crushed in order to x ield e lean e*oal, and showed the dirt which would have to be 
efiscardid. 'This had an important economic bearing, because- i ertain grades and 
sizes of e'oal could be solii at nu»e h higher prices than others. 
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I he tiuth was that at meetings such as the prest t\i there were enthusiasts who wen 
keen oti the development of these methods, and what he would like to see was that 
everybody presem should carry home to the t (producers and those to whom these 
ntethods could apply, the benefits which they could furnish. It was of no use ioi 
Mr Kemp and similar pioneers to do such work unless the value of it was brought 
home to those responsible tor produeiuK loal, tlio^e desisjjnint!: ». oal-washinj^ plant, 
and fhosi* usinn coal. 'The application of the method shouUl he brought home just a*^ 
mu( h as tht rcsi^arch \ts(‘lf 


’Mr. (j. K. speaklne with releretue m the remark', of Mr. (jiounds, 

said that one ot the main functions of the Society vsas to tr\ to do exactly what lie ha<l 
said ou^ht to lie doru'. "I'he Society endeavourecl to be a sort ot halt-way house 
betwei'ii the techniial experts and the UKiustnalists, aiul ]ierhaps the chiet part oi 
its woik was tht puhluation ol reports ol nieetinirs like the piesent in the 
wliu'h tound it^ wax to a larye mimhet oi i>e<ipU* who oimht to lie inteiisted 

Mr \V. II. I'vtcmi l rrcalU'd that the last turn lie was in the room, Mr. Idewellyn 
AtKin.M.n .,1 tin- Sdou-iy had d»i.. its foundata.n It hadlhc-d up 

t<. thv rhara.ur 1<. U, ai.d he hiM^d that this present oic.isa.n nsouUI yn e rt a 

turtluT stiniulu > 

\\ !■ 1!sk, had one entuisn. to -naio ahout X-ray imlliods ol analvsis 

!, aned to \,i.n tluu Iron, „ pract.eal po.ttl ol . ,e« lhe> uere I tr loo se.is.tm It 

on. diowed a koIUua orrmr an X-rav photograph ol i pnaa- ol n.a and told hi<n 
tie- d n's patehes uei. dht, he \.on! I r.'ply, " In that case it is not a hit ol yood nty 
tre-iny to yet nd of the dirt ” It nsed .0 he said that dirt nas inatier our ot place 
ho, ,n llu neve du tionary the speaU r thonyTi. tha, dtrt uoiild ^ 

sfin.c Mhlch used to Ik ealied c».al." II tt aas desired to yet lu. ol al the 
he n. piiKen-e .he coalM no more ihan I-- 



s,/e ol douhU ni.i . M, ( Kievan, nhieh he mentioned at 

work on e.md.tr ones to lh.it j. , ih.it this work .dlouled dehmle 





S' ...1,1 

on eoal ele.tnmy . he w as imu h t. . .mparatus lor X-ray work on eo.il, 

one lor hmisell rvyaie to ^ ^ , j„ j,p;,rkim.' eoilh.r sit-, imv' 

he could miorm the meeliny that he i ■ ' ,„^.h ,v.is quite serviceable, 

X-ray tube lor tsS- IK’ tlf-t-tth' ‘'"y'’ 'lif^^'q^ady method of examininy eoal, 
cost him less thiin ^4* Vc'nne To llw question of how' inuch coal-people 

hut it was inleresntty. and when it lau^ „,„,ht 

eoukl ath.td to pay h>r \-ra\ ap. - ' apparatus that one could yo into 

he useful So common and C' f ,hy,„p,.i,ranccs ot the foot shown hy an 

any hootshop and he htted o.t the basts 
\-ra> Huorescent sc reen 
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IVIr. Nohmw Kkmp, in rrplyinj? on thr discussion, thanked the speakers foi 
their appreciation of his ieeture. With repjard to the remark about the sensiti\ eness 
oi tlie methods employed, this was undoubtedly true, lie had refraini'd from repeat- 
ing the remarks of one coal-ow ner to w'hom a particular X-ray photoi^raph was sliown, 
because they would not bear repetition. 'J his owner wanted th(‘ phtito^raphs 
ctimpletely suppressed. 

With regard to the diffraction methods of analysis, he had not had an\ opportunity 
of pursuini^ the lines of the Indian re?>eart.h to which reference had been made. A 
certain amount of work had been done in cither c'ountriee, not so much on coal, a^ 
on pure uraphiti^. i 

With rej^ard to the cost oi equipment, this d(‘pended to some e\tept upon the source 
of electrical supply, if there was a direct current sup])ly a rotaK* converter was 
necessary. 'The amount reijuired for equipment, in round ii<jures, mis4:hl be /q.so, 
but with regard to the method mentioned In the last speaker, he miuht say that it 
was one which he had himsi'li adopted, though he wa*^ not -.ure that his apparatus cost 
as little as Hut it >\as necessary to impress upon all concerned tlu* \erv uwa\’e 

risks incurred by usinu X-ray ccpiipment in a casual way, and bv jilacint: it in the 
hands of routine workers othei than those v\ho were actiuamted witli the physii.al 
and bioloi^ical conditions involved. It w as* nec e^sarv to work m strict conformity 
with the regulations of the X-ray and Radium Hrotc'ction t 'ommittee. lie did not 
know to what extent miinbens of the audience liad e\er met tliose wlio were called 
X-ray martyrs, buthc' himself had met several, and there were lew more trat^ic sights 
than a man wlio had lost lingers and limbs through injudicious exposure* to X-rays. 
In these da\s there was no excuse whalevei for such exposures. 'The methods of 
protection were thorouuhly known and understood. Hut the use of improvised 
apparatus was certainly accompanied byi urear risk, unless it was used, say. otuv in 
two or three- months, in which case it was almost ol po practical utility. This cpiestion 
of protec:tion was put in the- forefront (4 the requisites, and the cost was partlv 
governed by that consideration, namely, the need of providing something whic h was 
electrically safe, radiographically safe, and at tin- s imc- time robust enough to do 
the work for which it was desigmed. 

lie washed to cxpre.ss again his gratitude for the wav m whicli his paper hid bec-n 
received. The pajH-r was no more than a revaew of progre-ss up-to-date. It di-sciihc‘cJ 
a certain amount of work m a field whieh, as several speakers had indicated, ludd 
much further promise. 

d'Ht: CdlAlRMAN said he would like to make an observation upon the cost of the 
ec|uipnient. d'he (igure of >(,150 had bc*en mentioned, hut it must be borne in mind 
that when this sum had been expended the worker had done, to all intents and 
purposes, all his ash vletenninations. A constant suppK of samples could pass ovt'r 
the instrument and the information was obtained instantaneously and adjustments 
could be effected, whereas when the samples were sent to the laboratory it took 
some hours for the report of the test to reach the vvardierv. The sum of /A.so, more- 
over, represented the salary of a very junior c hemist and instc-ad of all the labour 
associated with the tests in the laboratory, one had an instrument which did the work 
for a relatively small outlay. 

lie wished to exjrress on behalf of the Society very hearty thanks to Mr. Kcanp 
for his delightful and interesting lecture. 

liie vote of thanks, h.n ing been propos<*d, was carnc-d unanimously and the mc‘etmg 
terminated. 
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OBITUARY 

'm'"' K.C'.M.(;.--S.r John Cockhurn, ^vho 

.did on Novcnbo, >(nh ,n Kin^■s Collo^c I lospual at tlu. a«e of 70. In.d lu-c-n a 
pronnnc-nt fiunro m Australian circles in London for the past thirty years. Horn 
a orsbic, Hcrwickshirc, on AuKust 2,trd, 1S50, he was edueited for tlu- profession 
of mcdiciiK' and took tlu* dc*L;rt*c of Aid), at London I'nucrsitv. At the aRc of 
25 he emigrated to South Vustralia a.ul speeddy interested himself in polities, 
lie hec Mme Mayor oi his toun at the earU a^e ol 27, and later Nvas eU‘eted to n*i>resent 
liuira in the State Parliament, uhere he played a prominent part, heeomin^ Minister 
<>t Kdiieation trom 18S5 to 1XS7 and Premier in the Neirs nSSn-po ivitei on, he 
held other ofhees, heitu> C'hief Secret.m in iSpz and Minister of Education and 
A^iiculture trom i<S()^ to iSgS, when he lelired from [xditic il life to heconu* Auent 
(jeneral lor South Australia in London. He ba.l been one r^t tin* South .Australian 
delei^ates to the 1 .S97-()S federal C’onventio 1 which was (‘veiituilly suciessful m 
Irarnum a C 'onstitution, and in 1901 he read a Paper belore the Societv on “ ddie 
Commonwealth (d" Australia,” for which he w is awarded the Society’s sil\i*r medal. 
Subsi'quently he contributed I’apers on ” 'Phe Sphere of State Aetnity in Australia,” 
” 'Plu' Hioloity of l*'ederation,” and Either subjects, and was aiso a freciuent 
participant in the discussions at the Societv ’s ineetint^s. At the time of his death 
he was a member of the Dominions and C’olonies Section Committee, on which 
he had sc r\ ed tor many years. 


SOTh'S OX BOOKS 


KiUsiitiM Cariion H> C\ I> Malitell, l*h.D. (IVatt Institute, Brooklyn ) London : 

C'hapman and I lull, I Ad. 2i.v. net. 

( >1 all the* c*lements, carbon impresses us rno^t h\ the c*\traordinary N uriety of 
Its industrial applications. Iron must no doubt lie* admittc‘d to possess greater 
economic* utilitv . and mercur\ miRht perhaps claim to excel in sheer \ersatihty in 
the laborator\ , but a short c'xamnvition ol this interestiiiR \olume will sufhee to 
convince the reader th U neither ol th‘'se could equal carbon in the width of its 
industrial ranij^c* 

d'o bet,nn w ith, c ubfin h is the advantai^e ol existing in three dilferent solid states — 
diamcund, graphite*, and a i^roup oi lorms such as lamp-^hlsclc, c'harc'oal, ^as-carhon, 
etc., which aie usiiallv classified to,Rc*ther a. ” amorphous ” ; and its properties in 
thc-se st iic*s are so dilferent th it one imulu almost he dealin ‘2 with three different 
substariec's 

'The author mikes some attempt to keep hi'^ treatment of the three forms separate, 
but consideiahlc* on erlappintr is unaNoidiblc* 1 L* begins, howe\c*r, with a chapter 
in which tire whole of the infon^ itio:i on d-ini ouJs is cone entrated. d’his, indeed, 
is not a ureat cpiantny, hut 11 serves to illustrate tlu* fac*t tiiat mucli of the practical 
utility of carbon arises from the ss ol its properties d’nus the diamond 

us tlu- l.ardc-st of minyrals, a.ul is tlu-R-foiy cM.-nsiyyly usc-d .o Klass-cattiou royk- 
drillinu and yMrc-dr;m ; .1 h .s also a ahnonndh h>uh rrlKUt.yy i.ulox tor 

liU.t, whcnc-c .t dyriNUS its ymiru-.uc- as a procoos stony. Ir .s shorn ho.ycnyr, ot thy 
supyrnatural phy.siolo^ic .1 elTcvts u.th xylnch t. .as crydPyd m prly t.rnys .and ,t 
it can snil clam, to hy " th ■ py.cym.kyr iryt.cyn h.tsbtnd and uydy, thy myyh.n.sm 
of pacification is not rpiity wliat was lorrnyrl\ suppo’^. • 
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The softer forms of earhoii, such as ^raphltL“ and L'as-t irhon, owe much of then- 
economic value to their possession^ in an extrenu- deeret- once more, of the cjualities 
of infusibility and incorrodibility, to which must be adtled the unique propt*rt\ 
of beinj^ at once a non-metal and a passably ^ood conductor of electricity. 'This 
combination of threi^ rare characteristics provides the foundation of the ^reat carbon 
t lecirode industry, b^comanically, this is now probably the most important application 
of carbon, since the output of electrodes in the I ’nited States alone reaches an annual 
\alue oi over ten million dollars, as auainst ten thousand dollars in iSqq. 

C'arbon electrodes \ary wreath, both in composition and method of manufacture, 
as is only to be expected when we remember the ranee of different purposes ser\ed 
by the electric furnace ; electrolytic, when the curient brinits aboL^t the nect'ssar\ 
chemical chanue, .is in the manufacture of aluminium . elet trotherpne,” when iht 
chemical chan^n* is caused merely by the liitjh temt>c rature attained, as in the manu- 
facture of calcium carbide, carborundum and artificial ^raphit<.‘ ; and purel\ thermal, 
as when fusions and heat treatment of alloys constitute the objective. All these 
considerations, toLtether with many others, are- e\aniiiu-d b\ the author in meat 
detail in this section, which is probably the most \aluable part of the book. 

"l"he cjualities already speH'ified, or .some amongst them, .iccount foi the use of e arbon 
in the form oi elcx'trodes for are li^ht ; of c'^mtac t-bi ushes for dynamos and electru 
motors, the American annual output for this purpo^e alone beiny value-d at fiom 
SIX to ten million dollars ; and of crucible‘s and furnace lininus adapte*d to bearine 
the highest temperatures that we can produce-. 

C'arbon next presents itsc-lf to us in an entire-ly fresh va|->acitv, nameb that of an 
adsorbent. Industrial adsorption mav be briefly described as the- remocal of some 
substanc'c from vapour or solution bv inducing that substance- to conde-nse* itselt 
in the- form of a film or skin on the- surjace of a solid adsorbent. hOr some reason, 
no dembt conne-cted with its unusual ]iowe-r of breaking dow n into most minute 
particles, carbon is one of the most powe-rfql adsorbents known, .\monust the earliest 
practical applications of this property was the use of efiareoal for de-e-olonziTij» crude 
sumit solutions: the solution is simply brouj^ht into eontae'l with the- chare oal, and 
the colouring matters are adsorbed to the surface of the- lattei . 'J'he same principle 
is now coming to be more and more- used in the- extraction of the precious metals 
from solution. Similar adsorbtion of substances from erases and vapours also reeeiee-d 
early application in the use of charcoal as a deociorant ; but of course was raist-d 
to a hi^h-waier mark of importance b\ the war, when eharee^al was widelv used in 
^as-rnasks to remo\e poison ^ases from air before respiration. Very differe-nt forms 
of carbon arc- needed for the-se Aaryiny purposes, to which in moie recent ye ars has 
been added the recovery of valuable- volatile solvents from mixed vapours ; but 
the two main types are bone-black, produced bv the hiLrh-tempe rature charring ol 
bones ; and vej.(etable chars, from various woods and woody substances. Kxcellcnt 
information, both practical and the-oretical, is j^iven in the chaj-iters dealinu with 
this subject. 

In relation to this unusual capacity lor sub-di\ \,sinn is also the use- of ^^raphite 
as a lubricant : the- seilt soapv feeling of the substance is due- to the extreme- \villin^j:ne-ss 
of slip-planes to develop within the j^raiiis, which arc thereupon further broken up, 
the upper parts sliding on the lower. A still further use ol this important propertv . 
together with the deep black colour of soft carbon, is made in the pigment industrv . 
.\lmost every printin^-ink owes its blackness to carbon, either as lamp-blatk 01 
some similar deposited black ; and many other pij^menls and piy:inented products 
contain j^raphitc. Le*ad pencils, of course, are a case in point : “ there is no 
in do;4 biscuit, nor lead in It-ad pencils,” as our author remarks. 
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l^ack of space \\ill hardly pernni reteicnee to still further most important uses of 
carbon —such as its fuel-value and its position as an essential constituent of all the 
older steels -whit'h recei\'e treatment in the hook. Though it is in some decree 
marred by certain faults both oi method and of finish, the xolume is nexerthelcss 
a valuable addition to the text-book hteratute, and will appi'al to a laree circle 
of readers. 


An iNTRODUt'noN 10 Moumin Okuwh CniMisiir. By L A. t'oks, B Sc. (Ltind,)* 
A.l.C'., Senior C’hemistrx Master. BalU\ (irammai .School. la^iulon 
Lontrinans, (ireen C'o., lad 7s fal net. 

While the last twenty-fix e or thirtx wars haw brought about something like a 
revolution in the methods orteathine; the more advancctl portions of organic themistrx 
It must he admitted and regretted that more conserxalism has been shown in the matter 
of the student's first introiluctuai to the sub)ect It is not eas\ to indicate in a few 
words the preci.se nature ot the p<»int, hut it relates without doubt to the deepe r anil 
more tjraphic lealization of the ohjcctixe iciiaintx which now attaches to our infi'rences 
concerninjj: the structure of orj^anu molecules. It would hardlx bc‘ too much to say 
tfial the ad\ allied student is etu'our.iued to imagine* the organic cluniisi as buildinj^ 
up substances with a facilitx almost comparablt with that ol a box buildinu a model 
from Meccano parts, and with sometViint^^approachinij an ec|iiall\ clear picture' of how 
the* modt‘1 is proj^rc'ssing Nc'cdlc ss to sax , xxc* are not conce'rned here* with the* pioble*m 
of “ ultimate reality, ' which is not one of the ptoblems the* scietilitic' inx"e.sll^ator 
sets himself to solx e ; all tfiat is nusint is tliat atoms and moleeuli's are as real as (say) 
house's, and that the organic chemist’s diagram of tlie* positions ot the atoms in the 
moleeule will in many eases approach in reliability his plan ol the rooms in his own 
house, and xvill stand in similar relation to ultimate truth. 

Nexertheless, some inhibition appears ti* render teachers reluctant to present 
organic students with this information from the start. In the* prc'senl text-book, 
xvntten bv a teacher ot experu'tuT atiel enthusiasm, im structural lormulas at all ate 
pxen in the first ei^htv pa^^cs , in just the st.me, tint is to s .\ , when the .student may 
be assumed to be bewildered bx the noxeltv of an unfamiliar subjc*et, and to be most 
in need of a concrete pictorial represe*ntation It e annot be that any doubt is felt as 
to the validity of ^ti ictural diamanvx which ate naturallx used fteely in the re- 
maiiuicr of the book ; uhile to that they \vookl contuse tlu' new student 

is al.nost an.dot;ous to su,t«est,ne that the study of ueo,naphy would 
if there were no maps. In slu.rt. one must hope that tlie tim<- will eoim whtn 
It will he reeof-nised that the formula t-,,ll;()CI (useti exelusr.elv and lre<)uently m 
This opening sktion). is not an easy, hut an exeessnely ditlKult, represcaUation of 

to this tl.Herenee ol opinion, ,t re.nains 

..d.y ,.«» « a* --.J '-V S'tX" - 

beyond the standard usuallx demaneee . un feuures oi unusual merit 

The instructions for lahor.ttorx 

The author’s criticism, mat stub 'ust * ,,.,^^ll-t(aindod, and his at empt to sub- 

papi rs dealing with the \.irious subs ii e . , e la prove valuable ; though an 

stitute where possible later and ' ,i7i uidid.-, where ini^ 

exception to his pnm iple is noPeeab e m the ^ ‘>7 ^ 

on the method t>i\en have been aeailai i or 
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MEETINGS OF OTHER SOCIETIES 
DURING THE ENSUING WEEK. 


, l)i < rMBTR i(> . At( Koval lii'^titntc of 

Hntish, q Conduit \\’. «S p.in. Debate on 

“An Hiiildinj^ Jive-1 aws destructive of Riual 
H('at)tv/’ o lotied bv Mr 1\I. IT PuMllie-Si ott 
Asiati( Sofietv, 71 C'losvt'iioi Stretd, i t 
•Mr. I. P. Mills, “ riie ( liittaijonK’ Hdl I'rai ts ” 

F'lectrK al lui^'inci'rs, Institution of, at the Koval 
'rcclnural College, Gljs.;o\v 7.'^(i pin Dr If 
Tsonnder, “ Surges and Over- Voltage Plimomona 
on 'I ransnussioti Lines diu' to Liiilitnms .mtl Swift liiiiK 
Distnrbanees “ 

GeovrapJncal Society, at the /I'-olian Hall, New Bond 
Street, \V. K fi.ni. Mr. M, A Spender, “ I'urther 
Wotk on the Oieat Barrier Reefs” 

Mediaincal Kn^^inecTs, Institution of. Storey’s Gate, 

S \\ 7 p.m. Mr G. Iv Dalil, “Calinlalm;^ 

Ma( liiiies.” 

Swinev lecture on GeoIo:;v , at the Koval ('ollc'-e f>f 
S< leiiei' (Old BiiildniL), South Kuisineton, S W 
5 io pm Dr Douiil.is Allan, “ Ko. Ks as Kemrels 
ot Larth Histoiv. Le- ture 1\‘ PaD'oi^to/i^r.iphv 
and Ivarth Ilistorv " 

Hniversitv ot London at Kin^N ( olli a‘. Strand, ^\ t 
5 10 ji in Mapdieii Sir F Maiiiit e, “ I he Westirn 
Liont, mis from the Battle of fa stnbert to tlie 
Battle of 1 00s Lei tnie II I'hc* Battle of hestnbert.” 
At the Lniversitv ( olh s’e, Gowei Stmt, \\ ( s V» 

]» 111 Mks I’. J Da\ i*;, “ How London be< anie ifn* 
Capital ” (Leetun \ ) 

Tuishay, Diiimmik 17 , Aiitliropolo.’ieal Institute, 
ept er Bedford Plaei , W .( 1 .S pt i’ m Mr I P 
Mills, " A loin in tlit“ ( Inttaeoni.' Ilill J rai ts ” 

Civil l‘ neineiT^, Institution of, Great Geoi Stieet, 
S () p in. 

lleatin,^ and \"entilatnn.' rneiueers, [ustituiion of. at 
Milton Hall, Dmiiseatf , Mam liester 7 i> in Mr 
F (i Kathboiie, “ lionomv in Ste im Plants” 
StatistK.'il Sot'ietv, at the Kos m Sotiiiv 01 AicKs, 
Adi li hi, \\ .(', >5, Is Jim Mr K G Ifawtrev, 

“ Mone\ ami Index Niimlnis” 

Transport, Institute of, at the Institute ot Fle< tricaJ* 
L m. iiiei is, Savov Plaie, \\ ( 5 j5 ji m ( olotiel 

F. Kavner, “ 1 he Panama ( an,il ” 

Hnnersitv of 1 oadon, at Jxuuds i olleue, Strand, W ( . 
S JO ji 111 I’lnf Sir B, Pares, *’ Knssiaii Ilistorv to 
i«(/i i.ecture X Russia and l iiTope • LUrame ’’ 

^\^^Nlsr)A\, Dm i miu u i.S .(ml I luinecrs. Institution 
of, Great (ii om'o Stieet, S \\ (» jiv p in 

Llectri'al Fiiinmers. Institution of, at the Roval 
\’ietr)Tia liotil, Sheftn Id 7 ’>0 pm Mi ]. I’ 
c olnnhouri, “ Pul lie Street 1 ii^htine ” 

At the ( leveiaiid 'leehnn.il IiisUtule, MiddlesbroujJi 

7 I' III 

Geolopieal So< ictv, BurhiiLdon House, \V s p> pm 
Meteiiroloeieal Six let V , 40 ( rornvvi 11 Road, S VV. *> P m. 
D) Messrs j Ldmmid ( laik and 1 D Marearv, 
“ Moral Isoplienes and Isakairs,” (.*) Sir (iilhert 
AN'alker, “ On tlie Merhaniini f>f lormidoes” ( j) Mr 
FL V\ Bliss, “ \ Study of Rainfall in tlie West Imlits.” 
Murosiopiial SnMctv, .m Hanover Sfpiare, W S pm 
fi) Mr W . V\ all, " A Trifoliate J’edicellari.i 111 1 i hmiis 
Miliari'- ” (^) Mr }' V. Wehh, “A Mwtosrojie 
Lamp” Mr J h Barnard, “Note on Dark 
(Ground Illumination ” 

I’ublii' lhalth, Rfival Institute <>1 Biiblie, ■>7 Russell 
Square, W.(' 4 f».m I'rof, I>r F 1. C ollis, 

“ Industry m Relation to Persona! and Piihlie Health.” 
Sanitary Lnprmeers, Iiistituti(»ii of, at ( axton Hall, 


Westminster, S W. 7 pm, Mr 11 . N. Carvalho, 
“The Channel runnel” 

Swinev Leefiire on Geolney, at the Roval ( ollefjr* of 
Silence (Old Bnildiii'd, South Kensiimtoii, S\V 
S xo uni Dr. Donpdas Allan, “ Roi ks as Reeoids 
of Karth History. LectuieV -Pre-C ambtiari Rocks” 

Tiirusuvv, Di-ei'MHiR 19 .('herniial Soiiety, Bnrhimton 
House, W. S m fi) Messis A. Smitliells ,ind IT 
Whitaker and Miss Ilolmes, “ 'J'he Infhietue of 
Hydioeeii and of W'ater \\ipour on the Ljnilion of 
C a rbon Monoxide ” (.j) Messrs h H Burst,iil and 

S. Siu'den, “ The Parai hor and Cheiuie.d ( onstitntion 
PartNl\ Tellurmm C omoounds ” (j)Mr K. .A N, 
Rao, “Stiidiis m ‘Strainless’ Rnus Part II -'Ihe 
!• ttei t of li.insdeiahn oil the Caibon letrahedral 
Aiu'le.” (4 )Mi'ssis 1 . N. Ashley and C R Harinj^ton, 
“Svnthesis of T-:-tiiiol-fiiM'dme ” (s) Mr !•. L 

Pvmen, “ 2*Thiol-4('j)-/Jiaminoeth\ 1 (iF'oxaline 
(.’-thiolhistanmie) ” 

l-'lertrual l-.neineers. Institution of, Savov Place, 

<) |) ni (i) I t -C ol S 1 ‘ MonkfioiMc and Mr I (' 
Gi.int, “ Ihe Healiir; ol BiiilduMs 1 leetneallv hv 
Meansof 1 lic rmal Storaec* ” (2) Mr T G \ Haldane, 

“ Ihe Hc'it Piunu an I < onoiuic .il Method of I’ro- 
diuinu Lovv-C.rade Hi at from I' h’c'trii itv ” 

\t th“ Muni< n»al ( ollc'^e, Portsinonth 7. jo ji rn 
Mr <1 ‘^fi* aniie .ind < a"tain I W S Dorliri", “ Naval 
W in li s- '1 1 1« .vTaoh' ( oiiununii .1! 10ns ” 
y Linne.in Sncxiv, Builinelon IbaiM, \\ s n ni 

Mei lianii il I'TK'inet ts, InstUiition of, .it the Oiieen's 
Hot' 1, Birnunj’liant <> jo urn Mi 1 rnest Cfn’eorv. 

“ Povvei I raiistuission Gcaiine.” 

At the* Hotel Mc'iroi'ole, lc*cii. } Jo Ji ill Prof 
C'. I C liariioi k. “ Be, urines for I im -Sliaftim: ” 

Minin’ and Milallur'v, Institution ot, .u Builuv’ton 
House, W ,0 JMll 

Petioli’uni 1 ( ehnoioMsts. Institution of, at tlx* Royal 
S oc n IN Ol \i M, Adilplii, W .( H p.m Iniotnial 
MeetiiiL } xhibition of Apuaiatus C inemntO‘;raph 
I'llm ol the \imriian Peltol' um Iiidustn l)\ Mr L 
Kewic’v . 

Rnbhei I ei hnoloeists, Instilnle ot, it the Manrhesfer 
< , I Id , l'\f liin”t Bmldiiu's, Mani hester Papers 

on ** Rei l.iiined Rublier ” 

I’liivc’rsilv ot I ondon, at I’nivcr^atv ( ollei^c , Gower 
'strict, W .( *> ts p.m. Piol ] I'. G de 

Montinoreni V , “Momentous I awoiits and Trials in 
Narioiis C onntric’s fioni ( Lis-ic al to Modern Times,” 
f I ei tnre \'l ) 

At I'liiversitN ( ollcLje, (kivver Stre-et, \\ (. 
5 40 i» in Dr \ M Itassaiu, “ C.aspan (to/zi,” 

Friuay, T)< I 1 vnii K .:n F'lec trx al Develf'pmeut Associa- 
tion, British, at the Ron \i Soc 11 iv m Ains, Adelphi, 
W < 7 joj'in Displav ot IGec tric.d C'lm maliu;ra['h 

1 ilms 

f mj>ne SoiMelv, at the Hotc'l VuloiM, Not tliumlxTlaml 
Avenue, W ( j pm. Chief Ds- KeAon-'l on, “ 1 lie 
Rid Indian m Son/ ami Storv ” 

1 ondon ScMietN, .it the Ro\ ai Socinv orr Axrs, 
Ad''iptii, \\ C s pm. Mr jolin Walter, “ Ihe 
'I line <• ” 

Jnmoi Inditntion of T mmief is. \ u toria .Street, 
SU 7 JO ])ni Mr W. ( hallis, “ Lrdit Sieii.allinp 
on the S.nitlif'in Kailvv.iv ” 

Roval Instilntioii, 21 Albemarle' Slnet, W'. 0 p.m 

Di I'lmlc' Cainni.ieits, “ ll.ilian .ind Idi’inish Art 
A C ontrasi ” 

Swinev’ l.ec lillc’ on (i<olot;v, at tin Koval C olli ee oi 
Si H'lit'e (( )M Bnildiii; 9 , Nonth Ki nsinpfon, SW. 
•J JO ji 111 Dr Doimkis Allan. ‘ Kix ks as Ri < onD ot 
l.arth Ilistorv I ei tiiie VI Older Pakeo/oic 
Roi ks ” 
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NOTICES 


DR. MAXX J(AT:xnj< LlA-rURES 

Under the Drc Manu 'i’rust, C\\miN f . \V. R. Knihht, M.C., F R.P.S., F.Z.S, 
will ^\\t two lectures for children on “ The (iolden Ea^le,” and “ Wild Idfe in the 
I reetops, at 3 o clock on Monday afternoon, December 301)1, and at ] o’clock 
on Wednesday afternoon, January ist The lectures \sill be illustrated iiy eine- 
matopjraph films. 'Fhe syllabus of the two lectures is as follows . 

UKcruRF I (December 30th).— T iik Golden Eagle. Romance ol the Highland 
king of Birds— three eyries, d'he Adventures of William and his sister. I'he 
Crowning C’limax. Slow rnotioi> him of Golden Flagle’s Hight. 'Fhe liberation 
ot Captain Knight’s trained h^lagle in Sulhcrlandshire. 

Lect\u(F II (January 1st).— W ild Life in thf ’fuEFrups. Close hand observa- 
tions (pictures) of some of Britain’s most dramatic birds in their tree-top homes — 
Herons, Hawks (Jwls. Woodpeckers — as shewn in intimate studies. ’Fhe pictures 
taken from an observation post on the swaying treetops are of exceptional beauty 
and thrilling interest. 

Special tickets are required for these lectures. suilicient number to hU the 
room will be issued to Fellows in the ordei in which applications are received, 
anil the issue will then be discontinued. Subject to these conditions each Fellow 
is entitled to one ticket admitting two children and one adult. Fellows who desire 
tickets are requested to apply to the Secretary at once. 


COVXi'IL 

» 

A meeting of the Council was held on Monday, December gth. Present 
Mr. Llewelyn B. \tkinson, M.l.E.E., in the Chair ; Captain Sir Arthur Clarke, 
K.B.E. ■ Air. Peter Madutvre Evans, M.A., LL.D ; Sir Edward (fait, K.C.S.L, 
C.I.E.; Col. Sir Arthur Holbrook, K.B.E. ; Mr. P. Morley Horder, F.S.A. ; 
Major Sir Humphrey Uggett, R.E., D.S.O. ; Sir Philip Magnus. Bt. ; Sir 
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Reginald A. Mant, K.C.I.E., C.S.I. ; Sir George Marjori banks, K.C.V.O. Col. 
Sir Henry McMahon, G.C.M.G., G.C.V.O. ; Mr. J. A. Milne, C.B.E. ; Sir 
George Sutton, Bt., and Lt.-Col. Sir A. T. Wilson, K.C.I.E., C.S.I., C.M.G., 
D.S.O., with Mr. G. K. Menzics, M.A. (Secretary), and Mr. W. Perry, B.A. 
(Assistant Secretary). 

A letter was read from Lord Bledisloe, resigning his seat on the Council on his 
appointment as Governor- General of New Zealand. 

The following candidates were duly elected Fellows of the Society : 

Alexander, Licut.-Colonel Maurice, C.M.G., K.C., B.C.L., London. 

Alexander, Miss Rachel F., London. 

Baron, Louis Bernhard, London. 

Biltcliffe, Mrs. Lina, Low Fell, Gateshead. 

Binning, The Rt. Hon. I^ady, London. 

Boving, Jens Orten, St. Leonards, Herts. 

Carlisle, Hildred, London. 

Carpenter, E. II. O., London. 

Castlestewart, Countess, Nutley, Sussex., 

Cohen, Fred, London. 

Eadon, Alan Theodore Eden, Edgware, Middlesex. 

Fildes, Frank Cyril, Newcastle-on-Tyne. 

Hughes, C. E., Orpington, Kent. 

Knight, Arthur Horace, F.A.I., London. 

Lee, Lennox Bertram, J.P., London, 

Lowis, Mrs. R. F., Binfield, Berks. 

Maxwell, Donald, Borstal, Rochester. 

Middlccoat, George Keith, London. * 

Mileham, Harry Robert, Hove, Sussex. 

Mills, Arthur Wallis, London. 

Moll, Otho Charles Henry Leopold, Gillingham, Kent. 

Morison, Bruce, Salisbury, Rhodesia. 

Murray, The Hon. Mrs. Graham, London. 

Neasham, G. W., Eastbourne. 

Perry, William, J.P., Brisbane, Australia. 

Piper, Miss Elizabeth, A.R.E., London. 

Rigg, Major Richard, O.B.E., T.D., J.P., B.A., London. 

Siddle, W., Middleton St. George, Co. Durham. 

Span ton, Miss Mabel, B. W. S., London. 

Smythe, Richard, Hampton Hill, Middlesex. 

Thorowgood, Wilfred E., London. 

Tyrwhitt, Walter Spencer Stanhope, B.A., Oxford. 

Wethered, Vernon, B.A., London. ^ 

Wederkinch, Holger, Charlottenlund, Denmark. 

Welsh, William, Harrow, Middlesex. 

It was reported that the late Mr. Herbert Louis Leach had bequeathed the sum 
of £100 to the Society, and it was resolved that this should be used towards the 
reduction of the debt on the Society’s house, which now amounts to about ^^4,000. 

On the recommendation of the Examinations General Purposes Committee ii 
was resolved to hold Course Examinations in 1930 at Kingston, Jamaica. The 
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arrangements for the Examinations will be in the hands of the Board of Education, 
Jamaica. 

Mr. P. Morley Border, F.S.A., was appointed as one of the representatives of 
the Society on the Council for the Preservation of Rural England, in place of the 
Secretary. 

A resolution with regard to the proposed establishment of a National Park in 
Great Britain was unanimously passed (see below). 

A quantity of financial and formal business was transacted. 


NATIONAL PARKS 

The lollowing resolution was passed by the Council at their meeting on 
December 9th - 

T'he C’oLineil of the Royal Society of Arts view with profound satisfaction the 
progress of the mo\enicnt for establisjiinK at least one National Park in Great 
Britain, 'Phcy understand that the object of a National l*ark is “ to conserve the 
scenery and the natural and historic objects and the wild life in areas of unusual 
scenic beautv in the United Kingdom, and to provide for the enjoyment of the 
same in such manner and by such means as will leave them unimpaired for the 
enjoyment of future generations.*’* 

'J'he Council are pleased to remember that the movement was initiated at a 
meeting of the Society over which Lord Bledisloe (now a Member of the C^ouncil) 
presided. * 

It was resolved that copies of this resolution should be forwarded to the Com- 
mittec on National Parks and to the Press. 

" IJii.s (l( linititm IS adapted Irom (lie wording ot tiie Oiganu Act ol the 1 nited States 
Cniign ss of Augu.^t 25th, U)U>, e'>tablisliing a National lUik StTvue. 


SIXTH ORDINARY MEETING 

Wednesday, December i ith, 1929. Mr. John Maughfling, C.A., in the Chair. 
\ paper on “ Overheads and other Factors influencing Road Transport Costs, from 
an Engineer’s Viewpoint,” was read by Major Chahi,i.:sWheei.ku,O.B.E.,M.I.A.E , 
formerly Chief Automobile Engineer of the General Post Office. The paper an 
discussion will be published in Journal dated December 27th. 


history of the royal society of arts 

Further copies of the History of the Royal Society of Arts by the late Sir 
Henr^ Trueman Wood, the existing supply of which was recently exhausted 
ar:7ow Lilable, and can be obtained, price 15^. net. 

Secretary The History, a large octavo volume of 558 P^ges with a large number 

ac^u.. of and vanou. 

activities of the Society from its foundation m 1754 to the year 1880. 
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PROCEKDTNGS OF THE SOCIETY 


FIFTH ORDINARY MEETING 
Wednesday, December 4th, 1929 
Sir Lawrence Wfavfr, K.B.E., in the Chair 

The Chairman, in introducing the lecturer, said it Rave him Rreat pleasure to 
take the Chair on that occasion, for a variety of reasons ; in the Arst place because 
he was a great belie\er in Mr. Harry Peach, who was an old friend of his, and, secondly, 
because he was an ad\ertising man and felt that the business of advertising was in 
some sort on its trial, and properly on its trial, in connection with the pollution of 
the countryside, and, thirdly, because where there was a fight he liked to be in it. 
'l^'he light on the present occasion was for no less than the preservation of the decencies 
of England, and he w'as very glad that such a doughty fighter as Mr. Peach was m it. 
Mr. I’each recognised the well-known principle of “ When you see a head, hit it ” 
A lot of people had said to him that Mr. Peach was an ungentlemanly fellow , because 
he spoke with undeniable plainness. He thanked God for that. 

Mr. Peach had spoken very often and \'ery harshly to him because he had not fought 
sLifhciently hard in some of the good causes in which Mr. Peac h had himself been a 
doughty fighter. 

He supposed that most of those present knew of the case ot Mr. Plimsoll. Rascallv 
shipowners w'ere sending to their deatli, crew s in ships which were (werloaded, and n 
was perfectK well recognised by everybody that it you sent to sea sfiips thus n\ei- 
loaded, and a serious tempest descended on tliat ship, the ship would go down, 
and with it all the peopU' who were working the ship. Ships continued to go to 
sea in that condition. Mr. Plimsoll was like Mr. Peach an exceedingU ungentle- 
manly person —and in Parliament and out of l^arhament, in season and out ot season, 
he said that this thing was a crime and a scandal, and he so annoyed all the gentle 
manly and ladylike people that ultimately he succeeded in getting an .Act passed 
which prevented a ship going to sea if the cargo weighed down the ship below a 
line painted on the ship. 'Phus the extremely ungentlemanly Mr. Plimsoll was 
responsible for a \erv great reform. He looked upon Mr. Peach as another Mr. 
Plimsoll. 

d'he following Paper was then read : 

rilE ADVERTISER .\M) TUli DISFIGUREMEN'P OF TOWN AND 

GOrNTRYSIDE 

By Harry H. Peach, 

Hon. Secretary t Gouncil Jor the Preservation of Rural England Exhibition Conwnttec 

The disfigurement of town and countryside through advertisement is of com- 
paratively recent growth, especially the latter, which dates mainly from the 
development of the motor car. It has increased recently with such great rapiditv 
that the question is now forcing itself upon a public which has become very 
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hardened to its surroundings and has little appreeiation for rehnenients of beauty 
in landscaj>e or architeeture. 

'The increase of the motor car among all classes has sent tlieiii out into tlie 
countryside and tliey ha\e been shocked at the untidy mess made by most garages 
and offended at the vulgar shouting signs which spring up behind hedges aiul often 
invad<‘ what the public liavc been led to recognise as a beauty spot. I propose this 
evening to deal first with sotne of the various forms of advertisement on the 
countryside with criticism of them, and then with tlie advertiser’s reiinements of 
crueltv to the towa^ (for alas no other word expresses it), and some suggestions tor 
the future. 

Let ns begin with the garage and sonw examples o! the \anr)us forms of 
dishgiuement this causes. 

'This example is on the Yorkshire moors between Scarborough and Whitby, 
.uul \ou will note the nnnccessarv mess which the various firms signs have made 
around a not-too-ticlv shed. ^ 

‘The list of signs is as follows . 

1 Ralciuii, 3 l.irucli.r., 3 IJiovcIf, l.artri- I’r.ut, IM.imt s;, lU-n/,ole, C'astrol sincl 

Other small signs . . 

Next i-. one oil tlK Coicntiy to Dunclutrdi Ro.icl, ,1 luxiutiful road tnentioned in 
‘ 'I’oiii 15 ro\\nV Sdiooki.i\- ” Tlu- old farmhouse at the Stniight Mile corner h.id 
its oardeii wall reinoied and on the magnificent beech was a I’ratt sign. I sent a 
protest to the I'etrol fom|Mnv and the Pratt u.is remmed to a lurn at the side anc 
this took Its pkice. ( )!i tile otherVide of the tree is this mess, and tt is sad to see 
,ntr fnion l.lek p.ost.luted to this ut.pleasant use. The (hnernment hold shares 

r,;;::" !!:z > -""7 s ::;r ‘r. 

,i„. i„.i 1.V ii.™- 



r.-aw.ii llwi. si.im .it .iwii.r lo paint liis roof 

0,1,.., ,„.i« w,r«ick- 

and cause the mess as now sit n oo nimiher of signs. He had a yard 

shire t'otmty Cinmeil had erti^^^^ 

full, and yet lie was pestered ev erv vvev . 

imt up others. , p ^v]th motors and signs, 

'fhe large advertisers and the ageiit^^ ‘ tr-inge owner, teaioom and other 

«ho c.i rooiul Ihr country ,ry™i; »> Pc" ' ^thVnc c ,»« I"' •I'"' 

.mail anopkeeper. to let ,h«» pn* «l’ 
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person is told they will hrin^ business. 'Fhc trouble is tliat the moment one sign 
goes up the Hock of enamel sign harpies ]R)unce on the site and the end is the 
mess like the following. 1 counted 64 in one village apart from j>aper bills. 

The worst disfigurement of the villages are the enamel signs of l^yons’ tea, 
W'^hich arc found from one end of the country to another, an unpleasant red, dark 
blue and white sign, sometimes four or more on a shoj) front. 

Next to them is the cigarette- Wills’ and Player's being the tw'o most jwominent 
and insistent. I'hen follow baking powder, cattle cake, polishe^f, starch, mustard, 
chocolate, etc. 

The land and ]n*opert\ owner could do much to help in keeping enamel signs 
and ad\ertisements from buildings or his land by putting in a clause in agreements 
as suggested at the Leicester Countr\'side C’onference, a copy of which can be had 
from the Scapa Societv or C^P.R.IL 

It is rather sad to think that the wortln heads of main of tlu'se firms, w ho are so 
interested in welfare and other amenities^ cannot realise that this tlishguretnent of 
the town and countryside does rather make their other work illogical. 

I’he next form of disligurenient is the hoarding and roadside sign of which the 
Raleigh sign is a ^ery unpleasant form both in design anti colour, and which })ops 
up at you from gardens, orchards, hillsides, etc. No doubt it brings some income 
to the ow’ner of th(‘ land, but yellow is peculiarly unjdt^asant either by roadside or 
on buildings. 

They have removed some latel) in m\ own district and we all hope more w'ill 
follow'. 

The advertiser has a tjueer outlook, and I should like here to tjuote from a hitler 
I had in reply to a protest about a hillsiele sign in Wales: 

“ Yes, I do recognise this photograph, it is at C'apel Cung and 1 actually stayed 
in the cottage showm on my holiday last year. 'This sign does not in my opinion 
spoil any view' as you will see it has only rough rock and grass, heather and trees 
behind it. There certainly is some scenery facing it a good way over, viz., a 
mountain in the distance.” 

Another advertiser once accused me of taking the bread out of the jrk)!* widow’s 
mouth by trying to stop roadside signs. I reminded him, firstly, that his interest 
in the widow was ptirely a selfish one, and secondly, that the })olitician had jilaycd 
on the poor widow string so often that it was really worn through. 

The roadside barn is anotJicr source of income and here is an example. An 
American leaflet I had sent me showed a similar one with this comment under- 
neath - 

“ Mr. Farmer, is this your barn ? " 1 am glad to say that, bad as farming is 

in this country, it is not often the real fanner wdio allows this sort of thing. 

The hotel notices at crossroads and entrances to towuis arc not much credit to 
the trade. The entrance to Warwick is an awful mess with these and here are some 
other signs. Most of us avoid such places as atlvcrtise in this way. The Ilkley 
neighbourhood has a lovely view of the Wharfe spoiled by a terrible Hydro sign. 
The brewers have recently taken to blistering the walls of their inns with great 
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notices ot thcii beer. 1 he good old proverb, “ (Jood wine needs no bush,” is 
either forgotten or perhaps does not apply nowadays. 

Some local papers still have a nasty disease called llybilling, that is the indis- 
eliminate ])lacing ol bills on tences, hcilgesj trees, elc. and it is oceasionally 
caught by the billposter. I had occasion to effect a cure locally not long ago 
when a local paper had an eruption. A little personal persuasion from those 
in autboiity will usually sU)p it, but if you lra\'e a litter bvelaw you can prosecute 
imtlei that il the hills Ho about. One is glail to see in this respect that the small 
i^ills tluit used to be put on gateposts by^ llvbillers Ikuc practieallv dropped out. 

f )ne large firm who stop]xd it on grounds of decency said that it not only savcil 
them money lor dectaU ad\eitising but th.it it had been proveil useless. I expect 
a good (leal ol this country acKerlisi redlv come under iIk^ .>ame e.itegorv 

ii the trutl) were known. 

Another unjdk'a-,ant form of distigiuaanent <>1 tin countryside is the railway- 
side advertisement. Why we should be reminded ibat we need liver pills every 
lime we tra\el, T don't know. A factions friend recently suggested that we 
migitt put one of these signs in the delightful village iu Derbyshire in Iront oi the 
advertiser’s own house and see liow he liked the daily reminder. 

'The distem]X'r men also cause much Ivad temper to those tr, welling. 

The ‘‘ 'Wirkshire Post” and some other papers are also otfendi'rs, and 1 am 
sorry to say e\en the excellent 'rechnieal College at Loughborough has a huge 
hoarding advertising the College in the SoartValley. 

I am informoO l>y tlic St-apa Society tliat most ol tlicsc arc cotniuK down muicr the 


I (> 2 ;; \et wiien the live years exemption is itp. 

This form of adxcrtiscmciil can he kept down, I lichcvc, easily d the Advertise- 
ments Kesulation Act were more strictly enforced h\ County Couneds, most o 
whom ba\e now ad- cited it. 

In its earlv tins it was considerably cheeked by the application of the Act. 
CouKl not the Countv Conncils also enforce the eloing away with the Rreat 
signs showing us that ue are arriving at a petrol station or garage and adop 
some statulard sign like those adopted for schools etc.. 
suggested to the A.A„ who could really do something m this ' ' ^ 

thS also could with tidying up garages if they won d take 
might also make their own signs less aggressive and get them ‘‘^^stcr- 

bv the live whv do we want those yellow signs at briitges at all ? The Le ce^c 
shire Ta rec m y adopted a resolution only to patronise pleasant petrol stations. 

garages ami petrol stam.as 

With regard ‘hecountrys.de, Uiavc aik^ 
and others to findanysolutionorsugges „,r-i[Te and trade sign to shop 

ment except a decent and orderly .shludgeon- 
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credit to the manners of the great advertising firms and their agents, and am 
convinced that before long, unless they realise this and have the decency to remove 
their disfigurements, it will react on the public, who will, as many already have 
done, boycott the articles advertised. 

Turning to the problem of urban advertising, we have in self protection to 
become so hardened to its hideousness that 1 find most people have unconsciously 
become oblivious to the advertisements which disfigure street and building, except 
where some new bludgeoning method makes its vulgarity unavoidable. I tested 
a number of people on a bus b) which I travel daily, about the hoardings on a 
pleasant tree-lined roatl with about 100 yards of advertisement behind the trees. 
Before the election an advertisement bearing the legend “Sec wliat the 
Conservatives have done ” came in the middle of some vulgar beer notices. Only 
one person I asked had ever iK)ticed the joke. 

There should be legislation to prohibit hoardings on jdeasant roads like this. 
The only justification is that it hides the radway aiul cemetery wlu re, alas, our 
trying to shout each other down in life ii^ often repeateil, or ue sliould have the 
quiet local stone and not blatant white marble, a most unsuitable material for our 
climate. Some say it is a result of the letter and not the spirit ot classical 
education. 

One of the most serious menace^ to the amenities ol our tov\ns, however, is 
the new form of disfiguring the fronts of buildings with great signs, and the 
brutality with which the companies of^ca* these sites does not do them much credit. 

Here are some examples from a booklet I reeentU had sent olfering me space, 
d'he advertising agent calls this form </ ad\ertising ‘the gre.itcst gootl.” W'h.it 
do \ou think This has defaced London in a way most discreditable to the 
centre of a great hmpire, and liow the advertiser can reconcile this with his 
education as a gentleman I fail to concei\e. This form is now spreading to the 
provinces. One of the first in Leicester is next to a nev\ garden near Simon de 
Montfort’s old castle, and the beautiful churcli where* Chaucer was married. A 
good citizen gave a square opposite, but 1 hear the Corporation are placing a 
public convenience in it. 'khe sad story of the little squares in this country ma\ 
he told here. Here are the entrances to one, here are some of the advertisers’ and 
shopkeepers’ embellishments, here arc the remains of the Idection, in spite ot the 
C.P.R.E. asking every candidate to clear up when he cleared «>ut. 'Then the 
Corporation finishes the story with a convenienc<‘. 

But there is another way of treating a little square. Squares shoultl be for public 
uses, not public conveniences. 

The problem of the shop front and the sh(q) fascia, where each firm tries to shout 
the other down, is another sad disfigurement to the street and very often to our 
once pleasant country towms. Have you noticed how^ many of Newbury’s beautiful 
old houses have been ruined by unsympathetic treatment ? Uniformity in 
lettering on the fascia as in the example here shown helps to make the pleasanter 
street. 
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I think we can safely boast that Leicester is the best lettered town in the 
Kingdom, thanks to our School of Art and the work of one man, Mr. B. J. 
Fletcher, for many years its headmaster. Had it not been for him and his teaching 
1 doubt if I should have been here with you to-day. 

Another serious menace, and perhaps the worst to all architecture, is the 
enamel sign. I am surprised that architects all over the country have not been 
up in arms alxmt this and demanded legislation to prevent, along with the former 
method, the spoiling of the fronts of buildings. What encouragement is there to 
any man to build decently ^\hen his neighbour can be as uimeighbourly as this ? 

rhe enamel sign commences almost immediately any little shop o{)cns. 
C'igareUes are usually hrst, and they have earned their disfigurements to a refinement 
of brutality not eijualled by any other advertiser. The cigarette advertisement 
disfigures more shops and buildings than probably any other form. It is much 
worse than petrol. 

It requires a curious mentality for the directois of these companies who are 
cavising the terrible delacement of our towns, if they are educated men, to reconcile 
this wdth their benefactions m other dirlctions and yet not see how illogical such 


an attitude is. . . . ^ ^ 4 . 

\lso swinR this lirni li.is .such a monopoly of the trade, ought they not to set an 
e^..mpie, tvhich they ^^oukl he quite al.le to do ? It is no good, as one .so often 
gets told, “Oh, our advertisement agent or manager does that. I he heads of 
large concerns xvho are deiiling our towns and countryside arc the culpnts, oi as a 
writer in one of our leadtng papers recentlyValled them, they arc the adve^tng 
huns “ Next after cigarettes, tea,* starch, .mustard, polishes, soaps and chocolates 
•ire the chief sinners, and one is rather surprised to find here that the enhghtened 

spots with Iiiainelled plates or this practice down to a 

With rv,:-irJ ‘"'"'"'“T. our 

.-ountrysidc.” armaments may 

one of the worst olfenders. dccic cu no^ disfigurement. A nunfi>cr 

their best to get signs remov cd ),> „vvners refus 

n the Midlands have been removed, but som 



^52 JOURNAL OF THE ROYAL SOCIETY OF ARTS DeC. 20, I929 



• >] F-i)L;larhl 


take them down on various grounds, dlu*} haw caiicellctl 1 1 ,oooagreenients.ind 
removed some thousands oi si^ns. As they are continuing; tiie camfiais^n one can 
Only presume that Shell sales have not sufTeretl. 

A friend, recently travelling in America, told me that in a 90 mile run through 
lovely country he was never once out of sight of advertisements. Now, wa‘ arc^ 
not going to allow that sort of thing, if 1 know my fellow countrv men aright. 

Here is the Billposters’ point of view taken from a prominent journal of theirs 
for November. 

Bill posting is spreading into all parts of the country. 'The great increase 
in the use of the roads means that the advertiser must make an etfort to reach 
the CTow^ds w’^ho travel by charabanc and motor-bus. KfTorts to stop hill posting 
in rural areas will be just as effective as Knut's command to the waves.” 

What is your opinion, gentlemen ? 

1 was much amused recently at a circular that came in asking me to advertise on 
the Nigerian railways. We get accused by our friends abroad of sending 
missionaries and then guns and whisky to the poor benighted heathen, but we 
might do better than teach him how to mess up his stations as we have done. 

No doubt you all saw the article in the Morning Post about advertisements in 
Lebanon and on the Sphinx. 
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It amuses me to see worthy j^eople working themselves up over litter and yet 
they cannot see that we ari‘ encouraging everyone to he untidy by the more 
permanent litter of advertisement we are spreading over our civilisation. In 
the provinces one sutlers much from thelemporary hill hoard which well intentioned 
societies ask you to ])lace on your garden fence, 'riie roads get lined like this 
(slide). Now, our friends abroad have largely solved this j^rohlem by the kiosk 
which we might with advantage adoj^t here. 

In (jerinany these are called Litiass pillars and Berlin has some 3,000 odd ot 
them. 1 hey arose from a flyhiller putting his hills on ]>umps at street corners, 
when he conceiveil the idea of putting up these pillars. W hen 1 get to a (Jerman 
town 1 always go to a Litfass pillar and there are all the thiMlre notices, coneiaTs, 
lectures, j'xihlical niectings, etc., in a decent and orderlv lorm. The Swiss have 
the best ol these' 1 have couk* across in Zurich. 

1 hi* kiosk ielca is worth very serious consideration and it might he possible to 
combine it with a number ol our littered small erections, such as telephone boxes, 
iimbidance l>o\es, rubbish containers, sanel bins, man\ of which aie poorly 
designed, ddie CMMl.hh miglit do well to suggest to its constituent arehitevUiral 
boehes to get out some elesigns lor orelerlv treatmeait of them, with elistinctive 
signs for tlieir iLse. 

Aiul spe*aking ol Zurich, liere .ne some more e'vamplcs ol liovv public' opinion 
has made advertisement into an orderly and epiite ele*ccnt allaii . 

1 daresay some of our outdo-u* advertisers wall not like it, as apparently all the 
advertising spaces in a town are regulated hy the town eouncil and let to one hnn, 
though 1 belie\e the individual \shop li^is certain rights, but public opinion in 
the main keeps these m check. A letter from the director of the Swiss Union of 
Towns is he'fe interesting. 

‘‘ i 3 wiss < '^''Wns without e'xception have made tin agrexant-nt w'ith the* Univeisal 
Poster t'ompain, which suiir.intecs to this Company alone the rij>ht to put up 
posters. The conditions of the town administrations, whicli will interest you. 

are as follows : ' t i n 

1. 'Fhe town is authorised to demand the removal ot hoardings and pillars on 

aesthetic grounds at its expense. • 

2. ddie poster company has to erect and maintain the hoardings in an motfensive 


FurtherVulcs cuarantecins a tasteful arranueraenl of the posters do not exist. 
It is consequently solely the merit of the Universal Poster Co. that they ‘'““he 

no.... 

company w ill take great care to avoid being blamed or bad tast . 

The posters at Zurich, in main streets, arc 4 ft. by z ft. 0 ins. and these are mostly 

• ^ 1 tbnnnh sometimes two rotvs are allowed. 1 he lioardings arc 

in one row only, though boimunics 

t* v r .I.,,* rtf nn<%tt*r t/ivcs tlic^ ai'tisl iniivh i)cticr scope 

,i.„plyfr,™edi„ .nd.he U„.,.» -- 

than our large • „„„„ oner |.t„,xrly. » I 

lengthened as cars go so tast that they can i 
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suppose some bright advertiser will lengthen out here soon ; in fact 1 see they 
are now beginning. 

One hoarding on a pleasant square with fine buiIdings»around had granite pillars 
at each end and a border of flowers underneath. As you would expect, the 
pretty blue and white trams have no advertisements, nor the orderly tram shelters 
and station fronts. 

Our attempts, and few they are, of orderly advertisement are all far too big, 
except the example of the Empire Marketing Board. City Corporations might 
set an example by having similar boards and insisting on each department having 
standardised notices instead of allowing one to shout the other ^own like this 
example, which is typical. 

'Fhe President of the Poster Advertisers’ Association wrote recently to the press 
saying that Sir Reginald Blomhekl had designed a hoarding for them, suggesting 
therefore that no one could now complain of hoardings. The frame is only part of 
the job, though it is important as giving ()rderli!iess. 

They also have pointed out how their hoa^rdings hide tip heaps, etc. 

Here is a comment from one of their papers, criticising an article of mine on 
Zurich, and some examples of what they call orderliness in advertising. The 
writer goes on : — 

“ These types of hoardings are pleasing and unobjectionable, and 1 feel sure 
that to reasonable thinking men they offer a satisfactory answer to the plaint.s of 
the antis, who unthinkingly condemn all hoardings because of the few that offend. 

J sometimes wonder if those who clamour so loudly for the abolition of the 
hoardings and outdoor advertising generally, evenpause to think what consequences 
their success would entail, if they^ realise how many of their fellow countrymen 
are earning their livelihood from the various trades which the hoarding makes work 
for, such as the paper maker, the ink manufacturer, the colour men, the piinters, 
artists and designers, bill-posters, etc., not to mention those in the various agencies 
handling the appropriations, etc. 

At a time when every ounce of trade is of value to u.5, surely it is a disservice to 
the nation to do anything that tends to hamper its workers in the struggK‘ to keep 
employed, and it is essential to face the fact that advertising is the very life-hlood of 
business. Those vs ho seek to interfere with its legitimate branches are surely 
doing their best to fling fathers of families on the unemployed scrap-heap and add a 
needless burden to the already pressing unemploymient problem of the country.” 

'Fhis sort of story we have all heard before, but no man has a right to injure liis 
neighbour by his trade. Has this gentleman ever thought of the many, many firms 
wdio supply a great public and never do outd^^or advertising ? I have watched the 
growth of some chocolate firms who never use outtJoor advertising. They have, 
during the last ten years, developed a great shop trade by brains in selling and 
taste in packing and cjuality of goods. 

The hoarding proprietor must remember he is not the only pebble on the beach. 
No one objects to his posting around building operations. It is conceivable that 
vacant land and certain spaces and bare walls should he allotted in every large 
town where orderly advertising, with a limit to somewhere near the size of the 
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• ‘I' I " 11 ho, ( ti^ii 111) 1 1 nil'; -rl oiii in .ni nnh't 1\ w j \ , i ci 1 U( iijn 

'I- r ol ].<> tf'i 1(1 (>') }o" with low <'t .liulioii nul publu 

itol 1' ( lull- V’ ' b( iM at !i 


.hlvcTtisciVK-nt as at /an ich, wnuKi hv R'l^ulatcd in such a wav as to he really service- 
ahlc to the aJ\erliser and not unplcasint to the general nuhlic. He mi^ht well 
shed much of tlte \uleant\ of his posters to the ad\antii;e oi everyone, hut he 
must he made to lea\e alone the lac\uies of huildin;,^^^, with \ery few exceptions, 
where an ordca*l\ sjvaee has heen arrant^ed hv the .irehitect. Station fronts and 
bridges must he ruled out, that is. il we are to kee]^ any pride in our cities. 

As an example of liow some orUirhness could he effected I give two sketches of 
hoardings, first a single row and a double row of ho \ 40 posters with a row ol 
double crown 70 x 20 hills beneath. 'Hie first, properh framed in, might he suitable 
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Typical exrimp](‘ of orcletiv lioatdiii!:' horn Znru 1 j f’liLIu opiiii'Hi .md 
<id\ <‘rt isin;.^ {'omininy's -.riisi' ot iitn<-s-» li.t. !cdi.<.<‘d to -.o' x 


ior small countn^ towns on selected hare w. ills and would he :ihoul <S ft. (> ins. 
high, and the second, 14 ft. high, wouKl do tor larger towns. Lieh ’xainpli' is an 
alternati\ e to an aclUvil hoardnin,. 

This size]>()Ster (do \ 40; is c|iiite large enough lor an\ usi , and what <i ditlerenct' 
it would make it our vacant spaces and hare walls were ire.iteel in this way. 
Auction hills, lectures, political meetmgi^, etc , would, he slandatdise'd to lit into 
definite spaces or could he half hills, 15 \ 20, w^ieie less inone\ can he s[>cnt. 
Each achertisement would stand a fair cIkuici ot lu-ing 1 eaii and not killed hy its 
neighbours. 

I need hardly remind you that we have the \d\ erlisenuntN Regulations Acts of 
1907 arid 1925 and where these are adopted the (’ountN and I Than C'ouncils can 
remove hoardings that otleiul the amenities. \\\ owe these to the untiring efforts 
of one man, Air. Richardson lAans, who foimdeil tlu Sca[>a Society and carried 
it on with small funds and little support for many \ears. 'i'his Society has not 
perhaps been as aggressi\e as it might he, hut thanks to its etforts the following 
have adopted the Acts. 



Number in ; 

England 
and Walesg, 

Number which 
have made 
byelaw s. 

Per cent. 

Councils of 




County Boroughs 

^3 

13 

15.6 

Municipal Boroughs 

Urban Districts with population over 

255 

40 

15-7 

10,000. . 

^74 

44 

16.0 

Counties , 

6- 

5 h 

90-3 
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Hut, alas, how few exercise them ! 'J’he Seapa Society has I’^een inslruinental 
ill getting them put into'Horce and has removed a number ot very aggressive signs 
in the South, but how tew counties are doing their duty to the public. 

'I'he last year has slamn a marked increase in removals and prosecutions, 
including Derbvshire, Merioneth, West Riding and Cdu'shirt\ all successiul, so the 
future is in the ]niblic's own iiaiuts. 

Hut public opinion is rising and we get protests irom people like the Archbisho]> 
of Canterbury, Mr. MacDonald, Mr. Baldwin and others against the atrocities that 
defile our land, d'lu* .succe.s a bo.)k like Mr. \Viiliaim> Ellis’s “ England and 
tlu Octopus". md diL design and industries \ssoeiat ion's ( autionarv (luideto 
St. \lban’>, \vhich sohl ovu ^000 co])i(s at once, is a sign ot the tiuKS. And 
liere can 1 thank the press generally lor the help they have given to the Sa\e the 
(\)untryside bXhiln'tions of the C.P.R.E:. tvhieh have now visited between sixty 
and seventy tow ns, and I hope the Yorkshire press in particular will think better of 
their enamel sign eampaign, whieh is so increasingly dtYiling tlu^ Yorkshire stone- 


built villages and moors. • -r * t 

What we reallv want is more order and gentlemanlmess in our civdisalion, and 
let me warn those of sou who view with alarm tlu* growing power of the masses 
that if you Uacli them disorder and chaos, if voo disfigure your civilisation so 
tlKV c-.n lunc. no ,ridc in ,1. ^vhal xvUl hn the result. ? You ean -■ 

it i,t thJ ordinary hmusutan’s treat.uent of tl.e eountrysule 1 be Dean <.l Man- 
,, .ester referred to .his , natter in his nohV letter to the “ Tunes ,,nst he ore he 
last C'<.unt.vs.de Donte.ence. We nj-ed so.neth.n, more d.an hnv, \\e .t. 
cnli<due..ed sroodnill and real nnderstandine ol the issues mvolved We . ud 
iiJ ea.tkl a.nb.tio.. a.non, our l-n^hsh .ndustrial.sts to ctnulate the hes 
;;.;l;ean inactme and set a lead to t.dyn., up and e.ntohhng .ndustnal 


.surroundinu.s.” j „(ten feel it is 

like the waste n uk kk ' .-esuh with the minittiuni of waste. 

\ person ('osls sat looo n J’ adjusted aecordin^ly. If advertising 

elfeetive positions and the price ^ handled and one remedy 

cost a great deal more than . no ■ . ^ py puhlie. opinion and city 

is therefoie to make adteitismg ‘ ‘ ‘ . j hettcr for the advertiser as it is 

™ /...aa,, 1 1-0 i.* .lorn..,™,,, r,- a». Tho 

for the town. Due simple etnn.e , n. nnke ad\ ertisenienls more elTcctive. 

restriction of si/e alse,w.Hddeenune<.ree its altruism 

I n,ver feel that U takes the hes ty j 

as talked at aeiverlisers meetings .... lo. 

'I'here is too much silly talk .> --o .-..lusing to ae.vertise Amcncan goods 

home disfigurement, and 1 .p,^^. advertising has n.nv heeome a vested 

oranvotlicrswhneare.opayforthem. 
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interest, and the main aim, of course, is to advise people to spend money in order 
that the agent may collect commissions. So long as thc^^ collect commission they 
do not seem to worry about the form and nature of the advertising. It has of 
course to be elfective in some sense so that the person who pays the bills does not 
realise that go per cent, at least of it is waste. 

Some of us as business men feel that the outdoor advertising trade really take 
themselves too seriously as regards the importance of their industry, and we are 
surprised how sIoav they have been to learn from such excellent exi^mples as that 
of the Underground Railway, which is a standard of gentlemanliness, good taste and 
orderliness in advertising. 

The outdoor advertiser has his place but entirely overvalues himself even in our 
very imperfect civilisation, and when all is said and done the real place f(3r advertise- 
ments is the press. 

If outdoor advertising can justify its idact* in this country it must cleanse its 
own nest, learn more taste, give up bludgeoijing and use more brains. 

It is comforting however to know that there is an end to all bad things, 
gentlemen, even enamel signs, and sometimes a real use for them to line cart 
bottoms. 'Idle carter savs the bricks slide olF beautifullv. 


DISCUSSION. 

Mr. Frank Pick said that he was heartily in support of Mr. Peach and his movement 
for the control of advertising. There was no doubt that advertising could become a bad 
habit. Once it had been contracted it spread ; it ^revv upon one*, it t(ot worse, 
and there was no hope unless one was able to inculcate, in the place of bad haViits, 
good habits. From their own experience of bad habits all those present would 
know how difficult it was to eradicate a bad habit and to create a good one. That 
was the problem which had to be faced in connection with poster adwrtismg. 

In the middle ages the law was framed by the people who suffered from the troubles 
and injustices of life, and the law was the work of the people. There was a law with 
regard to nuisance ; if anybody did anything w hich was a nuisance to his neighbours, 
his neighbours had a perfect right to abate that nuisance, and so far as offensive smells 
and offensive noises were concerned the law' remained in the same state to-day. 
If a man was creating a nuisance in these respc*cts, one could stop him and interfere, 
but we did not seem to have arrived at a position when what offended the eye could 
be stopped. All that needed to be done was to develop the hnv of nuisance so that 
what offended the eye might be abated and removed too. He thought that would be 
better than regulations and things of that sort. 

It would, of course, be of great help in connectiofi with any abatement which 
might be undertaken if certain forms of advertising were definitely made illegal. 
The Westchester County of New York, where they were attempting to preserve 
some of the amenities of that very large metropolis, had certain parkways where 
nobody might erect an advertisement w'ithin a certain distance of the road, lliat, 
he thought, was an admirable provision. If anyone erected an advertisement within 
thirty yards of the road it was an illegal advertisement, and anyone could knock it 
down who cared to do so. Something of that sort was required in this country. 

There was one other recommendation which might come in very handily. The 
point of view with regard to Hyposting was that the person who committed the offence 
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was the person who fly-posted the bill. The bill-poster could go round the village 
or the suburb in the early hours and stick the bills on the walls ; the bill-poster then 
disappeared, and he was the person who committed the offence ; but there was no 
doubt that the person whose bills appeared ought to be treated as an aider and 
abettor in the offence, and if anybody whose bill was placed by fly-posting could be 
fined there would be a cessation of fly-posting. He really thought that a little 
drastic action should be taken to do away with the tendency for advertising to creep 
into many places where it was not intended to he. 

Mr. Peach had showed a slide of a scpiare in Zurich with a statue of a man and a 
bull, fie did not mention, however, that that statue w'as put up to the Hurgomaster 
of Zurich, the man who had planned and built the modtTn town of Zurich in an 
orderly and proper way. In the Central European countries the Burgomaster 
corresponded to our Lord IVlayor, but he w^as an othcial and was paid a salary to 
manage the town ; he generally did manage* the town w^ell, and he saw the results of 
his owai exertions and efforts in the orderliness and decency in which the town 
developed, and at last he got a statue in the town square. All that orderliness and 
tidiness to which Mr. Peach had referred was attributable to that Burgomaster 
w'hose statue appeared in the public seg^are. 


Mu. C;lou(.e ']\ A'liias (President, British Jkister Advertising Association) said 
that neitluT he nor any of the members of his trade were going to yie ld to Mr. IVach 
in appreciation of the beautiful. His Assoeiation knew, as a trade, that they had been 
at fault in the* past. It was now some twenty years since they had started to mend 
their ways, "Phey had mended iheir w'ays to a very large degrei*, and they had done 
it by self- regulation. He w^anled it to bo known that the menihers of the British 
Poster .\d\erti.sing Association had not th^ slightest desire to oOend, or to destroy 
rural anuauties. In plain English it was not good business. If a poster stood where 
it should not stand, the governing body of the trade did all within its power, 
irrespective of whether legislation supported them, to have that hoarding removed ; 
hut he must make it clear that although the Association, ol which he had the privilege 
of being l^resident, represented 98 per cent, of the total of the trade in this country ; 


they did not coiuoil the whole. 

Another exantpic of how the trade was self-resulating its aila.rs was that all the 
members of the London Poster Advertising Association had yoliintanly undertaken 
not to build hoardings on any of the new arterial roads which had been built. 

Mr. Peach had maele a statement in his Paper which he (the speaker) wanted to 
• t t u ...1 l-li. read an extract from what he had termed a prominent 

T w lte« I haTsLement was unfair, and utterly inaccurate 
journal of the p - ■ ^ „ i,„i,se organ, and was owned 

"I’he journal trom w tie • ^ ^ associated with the poster advertising 

by a hrm menTTw had read was so obviously uninformed that it required 

industry. I he had contributed an article to tliat particular 

no explanation. ^ 1 ^. U ^ Advertising Association 

newspaper. Need he s. y p^hued advertisement m this 

had no control over metal pk , • ^ showing of posters on hoardings 

country. Its business was muted ^ ^ they should not be. 

and walls. The slides those photographs takcnless than 

llethought Mr. would admiuh-h in n^^^^ .nuch improved. 

eighteen months ago, advertiser when he reiiuircd an advertisement 

The lecturer had *-‘1 *at the^adtert^^^^^^^^ 

put up 1,000 posters m th P j seould not pay for l.ooo if he 

that the advertiser was an 

were only going to get lOO exhibited. 
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lie felt that the Council for the Preservation of Rural England would he wiser, 
instead of spreadins their attacks as they did, to utilize Ulieir ener^ies in forcing the 
C’ounty Councils and other local authorities to adopt the Advertising Regulations 
Acts, iiie igoy Act and the 1925 Act could do all that was required. He thought 
that Mr. Peach's Society would be well advised to apply its efforts directly to ensure 
tht‘ exercise of those powers which every local authority could have. ''I'he Acts he 
had mentioned, and the Roads Improvement Act and the Town Planning Acts, gave 
Mr. Peach’s C'ouneil all the powers they could desire. 

Alu. Shaw Dismond said it was necessary to clear one’s mind of cant in connection 
with the question of advertising. He was a novelist by profession, but he was going 
to take up a strictly business line. In his experience of thi* lAiited States of America 
he had tiiuclled in e\ery State in the I iiion, and he had therefore come into contact 
with a great many advertisers and a great deal ot advertising, and lit* had had recent 
experience in (Germany, Italy, France, and Svandinavia, and so ht‘ felt he had a right 
to sa> a ft‘w words. At a recent International C’ongress ot advertisers in New' 'N'ork 
he had spoken on advertising and art. He had asked a man at that C’ongress to 
stand up and name at once six adv ertisemc^its on Hroadwav. On the spur of the 
moment he could onlv remember Wriglev 's chewing gum. (ioing trom Proadway to 
PieeadilK , nothing in the world couUl prevent the American advertisement from 
entering this eountrv. One would never get to the basis (vl advertising until one 
realised that /c.s' (ff!nn< s sonf /f v afja/rrs business is business. He did not believe 
that anyone would ever be able to cheek advertising bv mi-relv passing virtuous 
resolutions or b\' using utopian language, lie was utopian, but only in <)Uite an 
abstrai t sense. 'The tacts must be l.iced, and the facts wire these. In onler to 
sell good"- to-da\ one had to advt rtise, anefto advertise cumulatively. The tumulative 
advertisement was the successful advertisement ♦Mr. Peach would like to relegate 
adverti‘‘ing to the Press. He had some nfw.stvaper shares himsell, and he believed 
that that was the best advertising in the world ; but, at the same time, adveitismg 
could not be kept to the colutnns of the newspapers. Writing on the sky had already 
come, and in Paris the other day he had seen a sky advertisement of the C’ltroen car 
That was bound to go on. We were living in an age of democracy, and so far from 
the age of democracy leading to a beautiful type of advertising, he was c|uite convinced 
that it would do nothing of the kind. What it would lead to was a perfect standardisa- 
tion e.arried to the //th degree. I le thought that tendency was already to be seen. 

How was this to be changed It could not b(* changed just by Act of Parliament. 
Acts of Parliament had proved in the past to be dead failures in a thousand directions. 
It could not be changed by pious generalisation. Jt could only be changed by that 
much disused thing —education, by giving the child an idt'a of the beautiful. J'hat 
was a very slow way, but it was the only way. 

Mrs. R. H. Dkrhv said she had been very interested in the Paper, liecause the view 
from her house overlooking the estuary of the Kxe Siad recently been spoilt by an 
ugly hoarding. She had written to a friend of hers on the local Council, and he 
had said that thc“ Council had no power to interfere with the man’s advertisement, 
which was on his own property. II anyone was interested she could produce the 
letter. 

.Mr. J. H. Wi\(;kavi said that if the local Council to which the last speaker had 
referred had taken advantage of the powers which were in their hands under an Act 
whicii was 22 years old, they could immediately have secured the removal of the 
advertisement which injured the scenery. 



Dec. 20, 1929 


Journal of thk rovai. socikty of arts 


16 r 


k ^ u arrin(,ion said he was tempted to intervene in the debate because ho 

a een associated to a certain extent with Mr. Peach in his campaign, and some 
staternents a been mad 5 there which he thought needed a certain amount of 
Illumination. It had been stated quite rightly by Mr. Mills that his Association were 
in sympathy with the movement, but he sometimes wondered whether there was 
sumcient co-operation between the Council for the Preservation of Rural Imgland 
and the 1 oster Advertising Association. If they got together they could probably do 
something to remedy abuses without recourse to legislation. He doubted the etbcaex 
of legislation. It was better to educate public opinion. He had asked the Shell- 
Mex Company in which he held shares to remove objectionable ad\ ertisenients 
They had done so, and he thought that shareholders could do a good deal in this way 
if they took the trouble. It was necessary to convince commercial firms that ii 
they disfigured the roads they would find tliat they incurred prejudice instead ot 
increasing their sales. 'J'hat, to his mind, was the only pi>ssihle remedy, and one 
that should be pursued with unflinching coinage. 

.Mr. H. Ci. (iRii riN (Secretary, C.P.R.E.) said that his Council numbered amongst 
Its constituent bodies many local authorities, and thes were becoming very much ali\e 
to their responsibilities. 'The Surrey ^’ounty C’ouncil had appointed a committee 
to deal with the question ot advertising, and that committee had come to the conclusion 
that in certain areas the Acts rcquiied tightening up. As soon as this was done it 
would be seen that the local authorities would take very debnite action. 'I'he 
Merioneth and Derby County C’ouncils had already had successful prosecutions. 


Mr. a. (Joodwin (Director of the Federation of Master Printers) supported 
the remarks of Mr Mills in expressing sympathy with the genuine desires 
ot the Scapa Sotiety or the Design amf Industries Association to protect the 
anuMiitiLS (it tlu- •He lilt th.it a Kooci tlt-al ol can- shonhl he 

takin biforc anv fiirlhir Umi-latui: pTor^isals wi-re put lorwaril. No purposi was 
scrviil by inilisiriininato opposition to outdoor advi-rtisiim. Billposters and pnotiTs 
knew that the whole suceess of advertisiny bv posters depended larnely on the 
syrnpathv of the pubhe, and in the opinion ol those capable of judRinK, considerable 
improeeinent in the art of poster adieitisinu had been nuule in recent years 


Mn -\mti-D Hossom, said that ut-ly advertisitiu had an effect on 

... ‘P'"' 'V/io“oS,l»n. to 



a^aitist, to the passinc ot lurther letJtslation. 

i .u fhnt the British Poster Advertising Associa- 

Miss Hllhn Ward expressed the hope ^ ^ Railways, which had 

advertisements of a moderate size. 

1- B I It A said he had Ions advocated in this country, 
.Mk. KmvAitl) Warhhn, k.R- 1 - • advertisements s.niilar to that 

without success, the imposition ol a sta { . considerable 

obtainittK in certain Kuropean „f advertisements, for the 

help to the Revenue, but would of the advertisement. As a 

stamp tax was graduated in accordanu with 
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member of the Automobile Association he had written to that Association protesting 
against their ugly black letters on a brilliant yellow background. These were quite 
invisible at night, and the ugly colours were therefore tiot justified on safety- first 
principles. 

Mr. a. Hannay (Chairman, Advertising Section, London Chamber of Commerce) 
said he had feared that the meeting would not end without a suggestion of further 
taxation, lie did not understand why it was that, if poster advertising was so 
unpopular, the county counils and other local authorities had not exercised the powers 
of restraint vested in them by Act of Parliament. It probably meant thit,t some people 
\^h^ were in advance of public sentiment were trying to impose their ideas on others. 
He thought a broader view should be taken, and as a user of poster a'^vertising he 
did not apologise, because he had tried to comply with what he believed to be the 
public taste and sentiments of the day. 

Mu. Sydney Walton, C.H.L'., said he was with !VIr. Peach entirely in his desire to 
preserv’e the beauty of England, lie had been most courageous in his lecture. 

Mr. Walton expressed the hope that thtae would be conference between the Hritish 
Poster Advertising Association and Mr. Peach’s society. 

The Chairm.\n, m moving a vote of thanks to the author, congratulated him on 
his courage and all the speakers on the admirable good temper they had displayed 
towards Mr. Peach in discussing a rather controversial subject. 

As he understood it, no one present had any i|uarrt‘l with advertising, even outdoor 
advertising, so long as it was decent. He understood from the lecturer that he was 
entirely in favour of outdoor advertising so long as it did not conflict with the major- 
interests of the beauty of the countryside and the orderliness and decency of the 
tow'ns. • 

He w^as satisfied that the enamel sign was the wefrst offender, and not the more or 
less orderly assemblage of posters on a ’hoarding. Unfortunately there was no 
association of enamel sign planters -a sort of scandalous trade that dared not put 
up its head in the daylight, d'he Hritish Poster Advertising .Association and its 
London societywere bodies of highly respectable and responsible citizens who had held 
out the hand of friendship to the stalwarts of the C’.P.R.E. movement, and had 
expressed their willingness to discuss the matter and to receive specific recommenda- 
tions as to the removal of offensive posters, d’hat was a great step forward. He did 
not think there was need to be unduly pessimistic. Mr. Shaw Desmond was \t‘ry 
pessimivStic, but then, Mr. Shaw- Desmond was so eloquent that he would make one 
believe anything. I’he public was to he blamed for not sufliciently controlling its 
local authorities, and making them remove the more intolerable offences. He thought 
the Poster Advertising Association w’as quite willing to control their own unruly 
members if it was suggested to them in a reasonable way ; but it was for the count > 
councils to go after the road signs and the enamel signs, and when that had been 
done it would be time enough to go after the poster people, some of whom 
were not as noble as they might be, as Mr. Mills well ffnew. 

He thought Mr. Bossom’s suggestion was a very sound and economic one. If 
the countryside was polluted much more than it w^as at present, this country would 
suffer grave economic injury, because there was no doubt that American visitors were 
increasingly upset at the vulgarisation of the beauty spots they went to see. 

The vote of thanks was carried unanimously. 

Mr. Peach, in reply, thanked the meeting for their kind reception of his lecture. 
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EXUIBJTIONS OF APPLIED ART 

Coolings’ Gallery, Bc^T) Street. Brook Street C;allery, Brook Street. 
The London Artists’ Association are showincj Christmas presents at their head- 
quarters, Messrs. Coolings’. The senior members proved in Omega Workshop days 
that they could apply their talents most agreeably to decorative work of all kinds, and 
their bands have since then gained in cunning. The younger members are sometimes 
nearly as assured, in their touch, as their elders are. 'The lampshades shown are 
attractive, and not expensive ; the trays will delight those who care for this sort ot 
thing— and a good honest sort of thing it is. 'I’he I'luncan Grant chair which lords 
it over all the smaller fry is gorgeous. There are painted tiles, and boxes, and 
cushions ; the cushion by Douglas Davidson is charming. 

Mr. and Mrs. Powell are exhibiting painted pottery at the Brook Street Gallery. 
When they follow in William Morris’s lootstops their patterns are excellent , 
rather more representational designs are not, perhaps, quite stylised enough. 1 he 
shape and quality of their wares are, however, uniformly good, and many a useful 
present could be chosen from among the coffee sets, ink-stands, mugs and jugs t at 
they offer. 


XOTES ON BOOKS 

Ki-i'ort-. on iiih i’Kooiu-N. 01 Aphiifu Chemintio. Vol. Xin-i92S. i^ondon 
Sodc.\ olClHn.ic...l Industry. . 2.0 6 ,/. to Non-Montbers ; 7* to Member*. 

;::r 

.nli- -d uni,.d 

States. idv inccss some points of general interest 

Tn the abseme ot aiiy very sper ' ‘ attention was directed 

..taybecNUracted frta.t t^^ suppbing stas at high pressure to whole 

to the proposal to establish U- - , j^^jlkystcms now under construction in 

regions, rather on the lines tl ^ ...deanced in the Ruhr district; but it is 

this country. '1 he schenu v'as i.. ,,hich make such a system of long-distance 

interesting to note lliat the ^ „ apply with anything like the 

gas transmission desirable m (nr . • . Great Britain, 

same force to many of ^^sd/hLing received a good deal of 

Improvements in methods where the use of thermostauca ly 

during the year, the mam advances bung . ^pidly The cause of smoke abate- 
Satld boilers, fired by oil or held at Bradford ^yth^ 

ment in this country was bv-law defining the pcrmtssiblc limits 

Min stry of Health, into the form « “ were also carried o... mainly « 

smoke emitted by factory chtmney^Jnves^^^^^ JkSsSd 

Leeds, into carbon ?„ great cities ; but ihc work emphasi«d 

negligible at present in ^ ^ gas fires, 

once again the necessity ot the use 01 
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Low-temperature carbonisation continued to command public interest, and con- 
siderable activity occurred in the erection of plants in various situations — at collieries, 
gas-works and elsewhere. What W'as originally the primmry aim — the production of 
smokeless fuel — is now to a great extent over-shadowed by a secondary objective, namely 
the profitable disposal offine coal, which otherwise is something of a drug inthe market. 

The heavy production of mineral oil has of recent years created difficulties for 
those developing processes of coal treatment, and the imposition by the British 
Government of an import duty on motor spirit was no doubt gratefully received in such 
quarters. The investigation of methods for producing liquid fuel by the hydro- 
genation of coal naturally felt an immediate stimulus, and some progress was made 
towards a satisfactory solution of the problem. Perhaps the most marlfcd advances 
in relation to liquid fuels, however, were those associated with the use lead tetra- 
ethyl as an ** anti-knock ” for internal combustion engines. 1 

The steel industry had no great improvements to record, though much useful 
work was done, notably in the examination of problems related to ebrrosion — a 
subject which was prominent in non-ferrous metallurgy also. In glass technology, 
the chief advances concerned ultra-violet transmission and non-splintering properties. 
Rubber, from the economic point of view, suffered an experience the reverse of that of 
fuel-oil ; for the termination of the Stevenann restrictions tended to terminate also 
efforts to produce a satisfactory rubber-substitute. The production of artificial 
nitrogenous fertilisers showed further marked expansion, somewhat opposed in the 
United Kingdom, however, by the prevailing agricultural depression. 

The beet-sugar output underwent a set-back in this country, probably owing to 
accidental conditions affecting the previous year’s operations ; but one new factory 
was opened, and some progress was made towards solving the problem of utilising 
factories during the off-season. The vvyrld-production of cane sugar set up a new 
record in the history of the industry, the increase being mainly due to rapid advances 
made by Java, where a new cane was widely cultivated. 

The volume, as in other years, presents an immense collection of material in the 
most convenient possible form, and both the editor and his contributors deserve 
the thanks of the chemical industry for the efficiency with which the various aspects 
of its progress are recorded. 


GENERAL NOTE 

International Congress of Mines, Metallurgy and Applied Gp:ology. — 
The Sixth meeting of the Congress, which will be held under the patronage of 
H.M. King Albert and organised by the Association of Engineers of the School of 
Liege, will take place from the 22nd to 28th June, 1930. in connection with the Inter- 
national Exhibition to be held at Liege. Further information in regard to 
the Congress may be obtained on application to the Secretaire General, L’.^ssociation 
des Ing^nieiirs de TEcole de Liege, r6 Quai des Etats-Unis, Liege. 


MEETINGS OP OTHER SOCIETIES 
DURING THE ENSUING WEEK. 

Ekiday, Di.ci-mbljj 27. .Kiiipirc St>cietv, Hotr -1 Vj« tona, 
Nortliuralvrlajid Avvnuc», VV.C. 3 p.in. Koar-Adiiiiral 
G(jrdon ( aniplx-Il, ** My Mystery Ships.” 

Saturday, Dt ci mbkk aiJ. Royal Institution, at the 
Institution of Electrical Enjiuieers, Savoy Place, W.t . 
1 p.in. Mr. S. R. K. Glanville, “ How Thinus wen* 
done in Ancient Egypt. I/*cture I. The Elen)cntar\ 
L'se of Nature.” rjuwntle Lecture.) 
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NOTl (FS 


[VEST WYCOMBE 

At the last meeting of the Executive Coniniittcc of the Fund for the Preservation 
of Ancient Cottages, it was considered advisable, in view of the large nunib^‘ 
of Christmas appeals, to defer a general issue of the Appeal for the West Wycombe 
Preservation Fund until the spring. 'Jlie Secretary, however, will be glad to 
forward copies of the booklet to Fellows»of the Society who are interested in 
the movement. • 

After Christmas restorative work in tfte village will ha\'e started, and, thanks 
to the generosity of Lady Binning, who takes a keen interest in this experiment 
in educative controh the Society will have a building in the village where all 
information as to tin work and its financial requirements can be obtained. This 
interesting little house is to be equipped and furnished in character with the 
ideals of the Society, 

The Local Authorities have now agreed to bring the necessary services and 
the drains through the village, and this will enable the Society to sign an 
agreement with the I’rustees of the Douglas Haig Memorial Homes for the 
restoration of a considerable block ol derelict cottages at one end of the village. 
Negotiations are proceeding with the Staines Brewery in connection with the 
hotels and inns, with a view to their reconditioning. 1 'he Society's Agent is also 
dealing with the two chair factories, which are two \ery living assets in the village. 


WILLIAM SHENSTONIYS [JObSE^ THE LhASOWLS 

The plea which was put forward at a recent meeting ot the Society for this 
interesting eighteentii centur>’ house has received authoritative support Apart 
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from the correspondence that has been going on in Birmingham in this connection, 
important contributions have appeared in the Novembijr number of Blackwood's 
from Mr. Charles Whibley, from Mr. J. B. Firth in the Daily Telegraph on 
December 9th, and from Mr. Christopher Hussey, entitled ** Company at 
The Leasovsres,” in Country Life. We quote from the last mentioned : — “ Yet 
the City of Birmingham, proud of the cataracts of ugliness that have flowed over 
the world from its factories, still ignores the meadows on its fringe where the 
seeds of so much beauty were also raised. For the cost of a few t^amcars the 
little property could be bought, its woodlands be opened as a publit park, and 
belated gratitude paid to a son of Birmingham who gave his countryman eyes with 
which to see the loveliness of the world around them — such, indeed, alp remain.*’ 


OUTDOOR ADVERTISING 

Mr. H. H. Peach’s paper, published in the Journal last week, has attracted 
considerable notice in the general press. How long are our towns and villages 
to suffer from the garish untidiness of modern advertising ? Mr. Peach has done 
more than anyone else to draw attention to the growing evil. Why should a 
decent architectural building be at the mercy of the advertiser ? Mr. Frank 
Pick, who spoke at the meeting, has shown how^ advertising can be an art when 
it is under proper control. * 


PROCEEDINGS OF THE SOCIETY 


SIXTH ORDINARY MEETING 
Wednesday, December iith, 1929 
Mr, John Maughfung, C.A., 4n the Chair 

The Chairman, in introducing the lecturer, said that Major Wheeler had spent 
a great many years in the service of the General Post Office. He was responsible 
for the introduction in the G.l^.O. services of the ^rst bicycle and the first motor 
vehicle. He was technically responsible for building up perhaps the largest fleet 
of vehicles in the country.* When he retired, the service comprised 20,000 bicycles 
and 3,000 motor vehicles. Outside his official work, Major Wheeler had always 
taken great interest in the technical and commercial side of the motor industry 
and motor transport. He was for six years a Vice-President of the Institution 
of Automobile Engineers, and he also did good work in bringing to a conclusion 
the Report on Automobile Nomenclature for the British Engineering Standards 
Association. His premature retirement, due to ill-health, was particularly hard 
on a man like Major Wheeler, who was so keenly interested in his job. 
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ovkrhlads and *other factors influencing road 

TRANSPORT COSTS 

By Major C. Whkelf.r, O.B.E. (Mil.), M.I.A.E., 

Late Chief Aut( mobile Engineer, General Post Office. 

Everything can always be done better than it is being done.” Henry Ford. 


t IS customary when reading a Paper before such a Society as this for the 
aut or t() u more or less an authority on his subject, and whilst I cannot claim 
special distinction as an accounting expert, nevertheless I believe I have ascertain 
mcasurt ot practical knowledge w^hich warrants iny bringing the subject under 
rc\iew. Whenever 1 quote, as often I do, from some other writer, it is'^not for 
dearth of fipinion of my own, but ratherithat my belief may be fortified by opinions 
which have already been accepted as authoritative. 

Some folk have had the experience, fortunate or otherwise, at one time or 
another ot being associated with an undertaking, in connection wdth which a 
C ominittee of dissatisfied shareholders has been appointed to inquire into ‘‘ who, 
the why, the what.’’ 

It is probably within the mcmor\’ of mar^y that as recently as 1922 the Board of 
Directors of the British Emj>irei under the pressure of shareholders* opinion, 
appointed such a Committee oi Inquiry, investigate the expenditure of various 
Government Departments, which Inquisition, pojiularly known as the “ Geddes 
Axe C^ommittec,” in due course made a searching exploration of the costing system 
of the Transport Section, managed by myself, and commercial magnates of the 
calibre of Sir Eric (ieddes and Sir George Beharrel reported that “ having 
examined the checks employed on the running of these vehicles, we find that 
adequate allowance is made for depreciation, interest on capital and other overhead 
charges . , . has effected substantial economies, etc.” 

I am inclined to the view that the progenitors of the original Post Office were 
intimately connected with one of the Lost Irihes of Isreal, if indeed they were 
not the real McKay, so deeply ingrained in the constitution of the present-day 
organisation is the fetish “ vill it pay r ” Strong financial justification has to be 
made with everv fresh field of^operation in motor transport mooted. 

It wdU thus be seen that in building up and organising the largest fleet of stores 
vans in the country, running some twenty-five million road miles per annum, 
and under the conditions already remarked, I have graduated m an economic 


school second only in status to Aberd.een. 

The phenomenon of a State Department being able to run a motor transport 
sefvice with profitable results is not without interest at a moment when the 
question of unification of control of London transport under State authority 
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looms so much in the public eye, especially when it is remembered that the 
responsible engineering personnel had no attraction in the shape of stimulating 
bonuses and commissions, which give colour to commercial life. 

In considering the question of Overheads the subject resolves itself broadly 
into two groups : — 

1. those items over which we have little or no control. 

II. those items which will repay one if given consideration or thought, 
but which rarely receive such purely from the economic poi|it of view, 
as, for example, administration or management. \ 

The subject being a very wide one, and impossible to cover adequately an a single 
paper, I have necessarily limited myself to dealing with a few of its asjisects from 
an engineer’s viewpoint. 

When I settled upon the subject of Overheads ” for my Paper and added 
the term ‘‘ and other factors, etc.,” I did not envisage the encyclopaedic nature 
of the complement until I had roughed out a draft exploring the main sections, 
which preluded voyages of an intricate slqueiico. The ramifications seemed to 
be as heterogeneous as the contents of the witches’ cauldron in Macbeth. One 
of the chief difficulties was the selection of factors for discussion. A criterion 
had to be established, as it was obviously impossible, while confining the Paper 
to convenient limits, to include everything that would be of interest to all, and 
yet that which might appear most desirable to some, might be esteemed valueless 
by others. Eventually, as the result ^of much cogitation, I decided to cut the 
Gordian knot by boldly wielding the sword of my own fancy^ — only that which 
seemed of special interest to myself should be included ; the method adopted 
of discussing the various factors is selective rather than comprehensive. 

Many of the views put forward may probably have been expressed before, 
but reaffirmation often serves a useful purpose. 

Support for ventilating the question might be urged by virtue of the fact 
that so many politico-industrial magnates are still insensible of the fundamental 
verity that almost every transaction in trade involves the movement of goods, 
and this ignorance, mark you, is in a country in which trade and carrying have 
been its main pillars of commercial prosperity. 

The road transport operator has two distinct classes of work under his control : 
(i) passenger, and (2) stores, goods, merchandise, luggage, parcels, or freight, to 
which it is proposed to give the comprehensive titlp of stores.” Passenger work 
has certain difficulties peculiar to itself, but as 1 have had no special experience of 
this class of work, I will confine my remarks to the transport of stores. The work 
of transporting stores has three main divisions, namely : charging, transmitting, 
discharging. It will at once be seen that the Stores Operator, compared with the 
Passenger Operator, has two extra divisions, as the living freight does its own 
charging and discharging, the passengers providing gratis the energy to carry 
out the work. 
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Industry is not unlike a table with four legs : labour^ capital^ invention and 
tnanagement — each leg contributing towards the stability of the table top, 

Industry.” If any one leg be weak or missing, so will the top suffer in proportion. 
No significance must be attached to the order in which the four legs are named ; 
one may commence at any corner of the table — they are all essential components 
if stability and usefulness are desired, though two of them (invention and manage* 
ment) have not hitherto had that measure of consideration their importance 
warrants. 

Whether a man works with his hands or his brain, if he produces or causes to be 
produced more than his essential needs the excess is wealth convertible into 
capital. 

I am just a little tired of hearing about the iniquities, rights and dignity of two 
of the aforemtmtioned table XtgSy capilal and labour. How about the other two ? 
Strictly speaking, perhaps Invention and Management should be grouped under 
iMboury but as the latter has become so generally associated with the manual 
worker only, it ivS as well to throw a little light upon the other two important supports 
of Industry\ 

Back of the motors humming. 

Back of the belts that sing, 

Back of the hammers drumming, 

Back of the cranes that swing, 

1'herc is an eye whicfi scans them, 

Watebinj^ through stress and strain, 

'['here is the Mind which plans them, 

Back of the lirawn, the Brain, 

Berton Braley. 


To vary the simile and to make it more apposite to this gathering, we might say : 
Industry is like an automobile, with the four road wheels— each of which must 
do its "share in supporting the structure— represented by capital and labour, 
invention and management ; the two former fitted on the rear axle, composing 
the driving constituent, and the two latter fitted on the front axle, forming the 
Steering couple ; in the front wheels we find, or ought to find, as important spokes, 
science, gumption and ivise judgment. In the driving wheels essential spokes 

are spontaneity, proficiency or skill, resolution or energy. 

If the metaphor be accepted in the above form, it w'lll readily be seen that, 
as is actually the case, capital ami laliour, invention and management .are necessarily 
close allies Ind the claim of labour to the full result of production, which is '■e«‘iered 
Se oi by the joint effort of all. is quite unjustified, and there is but 1 ttle 
possible on y y j factors, are similarly unwarranted, 

doubt that extravaga • . , ^ however at the moment. It 

But let us direct attention upon « but my observations upon Scientific 

waathe spool of the game I was 1 ^ g ^ be jettisoned, for want of time 
Mani^ement have, among other matters, nau j 

and space. 
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Cost Accounting. 

If accurate costing he important to an undertaking running a number of vehicles, 
it is doubly important to the One-Man or One-Truck Concern, as, if the latter 
unknowingly be working at a loss, it results in his quickly going under, whereas 
there is the possibility in the larger Concern of making on the swings what it 
loses on the roundabouts. 

While the claim is not made that a costing-system will save one fxpm failure, 
it is urged that a man who knows where he stands day by day is ver)! much less 
likely to make a failure of his business than one directing his concern by guess-work. 
Upon my observing to a friend that many post-war owner-driver war lorries were 
run at uneconomical rates, due to ignorance of such a thing as ** overheads, 
my friend replied, “ Well ! where ignorance is bliss.” But to this I must take 
rigorous exception ; as a fact I know of one case only in which ‘‘ ignorance was 
bliss,” and that was when a girl was very anxious to have the number 27 allotted 
to her in a sweepstake. This turning out to be the winning number, her friends 
naturally inquired w'hy she thought it w'ould win the first prize ; she explained 
that she had dreamt of the number 7 three nights running and that three times 
7 being 27 she thought that number was sure to win. 

To urge the advantages of good cost accounting in an assembly of this character 
would be a work of supererogation, but it may not be without profit to ask and 
try to answer the question : Why a costing system ? 

In some businesses a costing system is desired in order that the selling price 
of the commodity may be determined, or, alternatively, a price having already 
been fixed, to ascertain the cost, to enable an improved organisation to eft’cct a 
reduction in the price. 

It is highly probable that when costing systems were first introduced into business 
their object was to enable the producer to fix his price, based on the ascertained 
cost of production (as opposed to the wicked old method of fixing a price at what- 
ever ” the consumer or user would stand” ), but the raison d'etre of a costing system 
has long since passed beyond this point. Costing knowledge is increasingly 
necessary now that the margin between production costs and realised prices is so 
much finer than hitherto. 

Since a motor transport business is run for less than alternative service it follows 
that saving or profit is dependent on the knowledge of cost but, worse than no 
figures at all, are incorrect ones, for without knowledge of costs, ordinary caution 
would enforce a conservative attitude. * 

Now, what is cost accounting ? 

The answer would appear to be this : Cost accounting as practised nowadays 
is a systematic method of computing expenditure right on the heels of the causative 
agents which originate the expense, each factor of work and its influence being 
segregated and scientifically analysed to its exhaustive serviceable point. 

The individual or concern that regards accounting as merely a recording function 
is blind to one of its most salient properties, for it actually provides the Operating 
Manager with a priceless tool for control of his affairs. 
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liile the practical benefits are probably obvious to all, it may not be considered 
presumptuous to point ouV that there is an ethical side to the case, which, whilst 
not so apparent, is nevertheless of appreciable importance, for, by eliminating 
guesswork in tendering, and substituting accurate estimates, a Business Head is 
able not only to “ play fair " with his competitors and his creditors, but also to 
gi\e a square deal,” if so disposed, to his “ co-partners ” (f.e., his employees) in 
production. For, as the great Bacon observed, ‘‘A man is but what he knoweth.” 

Whilst accounting is fundamentally associated with recording the history of 
transactions, it will have been compiled, if carried out in an efficient manner, in 
such a convenient way as to furnish the basis for constructing much else therefrom. 

Heed should be given to one most important point, namely, that the labour 
involved in allocating expense in any system is not too costly. That is a 
circumstance which the Head of the Concern must himself determine, or depute 
an assistant, possessed ol an efficient logical equipment, to watch carefully. 

Incidentally, and purely as a matter of interest and, it is hoped, excusable self- 
conceit, the fact might be mentioned thSt the costing system as devised for a dozen 
automobiles, which 1 briefly outlined in 1909,* has been appropriately expanded 
and adapted, and now does duty for many times that number of vehicles. 

It may also be of interest to those engaged in ancillary transportation if I explain 
the method of ascertaining the savings etfected by the fleet of Stores vehicles over 
which 1 had control, 'Inhere are certain men in the Stores Depot, under the control 
of another entirely iiuley^endcnt officer, wltose special duty it is to determine the 
most economical form of transpott for all consignments being despatched and to 
co-ordinate demands upon the fleet. xTiesc men arc expert on all questions of 
freight, whether railway, canal, hired transport, or depot transport. They are 
in no w^ay interested w ith the development of the official Motor Service, being 
concerned only with the economical and expeditious despatch of stores. Ihey 


have absolutely nothing to do with costs or maintenance of vehicles, except to be 
informed of the ** all-in ” costs of certain types of official vehicles. 

For a period of one month per annum these men are asked to keep a careful 
record of all consignments sent by official vehicles, and to cost them at the cheapest 
alter ttative nuafis, whether rail, sea, canal, or hired motors. 1 his cost is multiplied 
by twelve, and then compared wdth the “ all-in ” cost of the official fleet for a year. 
Obviously it would not do to multiply by twelve the “ all-m ” cost of the official 
fleet for the corrcsjionding month, otherwise one might be open to the charge of 
postponing heavy repairs witl? a view to reducing costs and thus securing a 


favourable, but unfair, comparison. 1 1 • ui 

To resume, any system adopted must not be so compheated that several highly- 

paid clerks are required to .ipcrate it. In other words, the organisation must not 
L » top-heavy.” An important factor in its successful operation is the Uisposition 
of the derks Engaged thereon ; no effort should be spared to ensure that cheerM 
suppon and full understanding of its working is secured from t„c operator s point 


• Proc. I.A.E. Vol. 4- PP- ^66. «?• 
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of view ; it pays to show each new employee something beyond the mere routine 
working of his or her particular patch, otherwise after the moving spirit of the 
Installer has departed to fresh pastures, the system, however good in its inception, 
may languish and finally succumb. 

1 hold a somewhat unorthodox opinion on the injunction for punctilious accuracy 
in our everyday life, and as an expression of this view has occasionally shocked 
my accounting friends, perhaps a few moments consideration of the subject may 
be profitable, especially seeing that the general tenor of this Paper is to Emphasise 
the necessity for ascertaining true facts as the modus operandi for securing economy 
in transport costs. % 

We are told in the Holy Writ : “ To everything there is a season and a time to 
every purpose .... a time to weep, and a time to laugh ” ; with all due reverence, 

I would add : There is a time for absolute accuracy ^ and a time for mere approxima- 
tion ; and in support of the latter tenet I submit for consideration two concrete 
illustrations, wherein pedantic accuracy is farcical. 

I remember well in my early days— my*very early days, for, like Mark Twain, 
I was born young — how much I was impressed by the fact that Mount Everest 
was 2Q,oo2 feet high. 'Fhe unit feet has remained fixed in my mernon^ to this day. 

1 o come nearer home. In a certain newspaper recently the horsepower of an 
aero-engine was given as 627.5. automobile engineer 

to appreciate that in ascertaining the indicated horse-power of an engine — even 
if carried out by a demonstrator at thtf National Physical Laboratory —there may 
inevitably be a small margin of error, one way cA* the other, in the calculation and 
measurements. If this error is, say, only 3 per cent., then it would not be incorrect 
to say that the horse powder of the aero-engine in question was either 600 or 650. 
By stating the horse-power as 627.5, the impression is given that the figures have 
an exact meaning, which is, of course, contrary to fact. Similarly, the “measuring 
Johnny ’’ of Mount E)verest might have left out the extra two feet without giving 
offence to the Fellows of the Royal Geographical Society. This class of error is 
not confined to newspaper articles, but persons who should know better have been 
guilty of similar dope in technical journals. It was my good fortune some thirty 
years since to attend a series of lectures by Professor Perry on “ Practical 
Mathematics,” and probably some will detect the influence in the examples 
quoted. 

It will be obsen^ed that in drafting the Main Expense Schedule I had in mind 
the I.C, engine only, and that whilst the majority of the items are applicable to 
steam and electric vehicles, it may be necessary in the case of such types to add 
items peculiar to them, e.g.^ water and accumulators, respectively. 

A Transport Superintendent is a queer conglomeration ; in addition to the 
actual administration of the technical side of his business he is obliged to keep 
pace with the rapid progress of Science in Industry, to be an amalgam of engineer, 
chemist, lawyer, cost-accountant and psychologist, learning to take labour by 
the hand and not by the throat ; he must have a working knowledge of all the 
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great provinces of transport thus far explored, original competence in some of 
the main fields, and the caf)acity to co-ordinate the laws of the whole in a reasoned 
scheme ; and as a buyer to purchase one thing only — miles — not fuel or tyres— 
but tyre-miles and m.p.g., and withal, he must be an incorrigible optimist. 

Transport organisations vary so much, not only in the character of their work, 
but alsf) in regard to topographical conditions, that, without a complete grasp or 
understanding of these variable factors, the mere presentation of cost figures has 
but a limited value. Even in the same class of business, say the carrying of mails, 
extreme care has to be exercised when attempting to make comparisons. 

Maintenance costs of identical vehicles continuously running on cobbled roads 
ZK good macadamised roads ; hilly country, like Amersham and Chesham zk a flat 
district like Bedlord ; or, again, if operated in a sparsely -populated quarter as 
against a district with numerous traffic stops, and so on . Many other indeterminable 
factors C(Hild be mentioned, each of which, in varying degrees, strongly influences 
the operating costs, Init cannot be brought to account by figures. One other 
important feature, liable to be {)verlook^d, isthc percentage of day to night running, 
and yet another variable in some organisations, the number of drivers per van. 

It is for such reasons that comparisons between one organisation and another 


particular organisation carry little weight. But that does not mean that no use 
can be made of somebody clse’s figures. It is useful to compare average figures 
of the whole concern with average figures of several other concerns, if the latter 
be grouped together. Comparisons often Yeveal where leakages are occurring and 
investigation of the significant itAns is then called for. 

f'he system upon which 1 worked was this : The recorded costs of any one 
vehicle W'ere always compared with the average of all vehicles of that particula" 
type, and wdicn a mark^-d difference one w^ay or the other was disclosed, the matter 
called for investigation, and then were usually brought to light certain adverse 
or favourable factors of the character referred to. Now the point it is desired to 
drive home is this ; If striking variables exist in your own organisation, how is il 
possible to determine with a real degree of usefulness how your figures compare 


with another’s? , . . 1 - v 

Where cost comparison can repay one handsomely is m this respect, and rt 

vras a feature of my late business (not the Mail side, but ordinary Stores transport 

comoarable with other Stores transport services). 

The possibility of a cheaper alternative is considered in each case before a 

all the services performed by the vans during one month 


as already explained. • c-Kpdiiles 1 might mention that I 

To sum up the question of compar-g ^ ,,Hedule, 

prepared, some few eg for various types of vehicles, but the 

showing running costs and standing ^ ^ ^ . .. vt^hilst the table gives 

Schedule bore this significant remark m leaded tyi 
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figures, the result of many years* investigation of the problems, as the recorded 
costs of many million miles’ work, yet, taken singly and applied without full 
knowledge or due recognition of individual conditions, such facts and figures, 
accurate in themselves, are liable to mislead.” 

While it is true that the characteristics of transport organisations differ very 
much both as regards the varying nature of the work and in respect of their con- 
stitution, the necessity for including a complete schedule of overheads in a costing 
system must be accepted as an axiom in any transport undertaking, jno matter 
of what magnitude. Si/e is largely a matter of the multiplication \table. It 
is also probably axiomatic to state that when a Transport Controller J^its dowm 
to examine his records the outstanding feature in his mind is : how do the expenses 
compare with business done ? I do not claim to have made any disct)very in 
the tabulated statement submitted, but believe that a correlation in the form 
of a Table of all the components in a complete costing system will be of service, 
if only for purposes of reference ; it is tendered more in the nature of a blue 
print than an oil painting. 

It must not of course be forgotten that the human element plays no inconsiderable 
part in any organisation, and bearing this in mind the system should be so devised 
that it does not depend solely upon any one individual for its smooth ruTining. 
Always remember the cemetery holds many men who thought their business 
concerns could not get along without them. 

Expenditure may be broadly grouped under Running Costs, Standing Charges, 
and Overhead Expenses, and whilst it is possible opinion may differ as to whether 
such and such an item should not come under the Charge C’olumn instead of the 
Expense Column, it is submitted the point is not of material consequence, the 
transcendent factor being its appearance somctvhere. 

Having indicated the primary object of drafting the Main Expense Schedule, 1 
will endeavour in the space at my disposal to suggest a few significant features 
which influence the magnitude of some of the components, and trust that the 
discussion will bring out certain aspects of the question entirely omitted or too 
briefly touched upon. 

It may be desirable at the outset to indicate what we mean by economy. J 
remember an observation made many years since by Henry E"ord in the pages of 
the Dearborn Independent on the subject of economy, mainly, if memory can be 
trusted, concerning government. I have forgotten the actual words, but the tenor 
of his remarks was ; ” Economy has frequently fittle to do with the amount of 
money being spent, but with the wisdom of spending it,” 

Support for this submission is given by Burke, who observed : Expense, and 
great expense, may be an essential part in true economy.” 

Itxpenditure divides itself into three main groups : 

1. Materials. 

2. Labour. 

3» Other units of utility which are not associable obviously and 
precisely with any characteristic element. 
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It may be of interest to state that : 

(a) Direct wages ^drivers and mates) absorb practically S^% total 

albin costs of a road transport undertaking. {The Commercial 
Motor 'Fables of Operating Costs corroborate this percentage). 

{b) Fuel costs are 33*\) of running costs and of all-in costs. 

(c) Lubrication : the importance of this factor cannot be measured by 
the significance of the sum in the total expenses. 

(a) It will thus be seen that the wage question is really of paramount importance, 

T his does not of course imply that to secure lower costs, cuts in wages should be 
made. 'Fhe management which leads off with this expedient discloses poverty of 
thought, and at once confesses its inability to manage. Attention is directed to 
the point solely to emphasise the necessity for the management giving close attention 
to the specific condition of seeing that the workmen and staff are giving value 
for money,” and that they realise they are rowing in the same boat as himself, 
although possibly 1 to quote an old tag, ^ith somewhat different sculls. 

The need for psycliological study of the employee, as a factor in securing low 
costa in conjunction with satisfactory working conditions, is at last being grasped 
by those in authority, and is particularly desirable in the case of foremen ; not 
infrequently the best foremen are found among the men themselves, and their 
selection warrants special care, as good results in some shops arc directly traceable 
to the kind of man employed in a supervising capacity. 

(b) Some remarks on the fuel question are made later on p. 183. 

(r) 'I'ime does not permit me to expatiate on the imjiortant part lubrication 
plavs in keeping down running costs. I have referred to the question of quality 
;,f oils on page 184, and will therefore content myself at the moment with observing 
• Take greater pains n. .nsure that the lubricant gets there, rather than devote 
vour time to the quality of the stuff,” but the point 1 wish to emphasise at this 
Lneture is the need for special heed being given to the exclusion of dirt and foreign 

matter genera y -another important condition- 

whilst the recently marketed ^ he commended to large 

.he* .0 J o,lv S .h. ;a .up,.w n.e..e,rf off 

plenishing the oil supply m engine sum^ ^ich 

At the head of this laper 1 ha 1 i„deed 

I consider to be as profound a truth a. a . 
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I regard Henry Ford as the Messiah of Modern Industi^. Some may think my 
enthusiasm has run away with my judgment, but my admiration for Henry 
Ford is shared by John D. Rockefeller, who called the Ford Motor Co. “ the 
industrial wonder of the world.** If after reflection one agrees with the 
observation quoted, which is not a caprice of speculative ingenuity, but a 
rigorously deduced conclusion, then it is equally true to say that your present 
business, whatever it may be, and as a practical corollary, your net profits, arc 
lower than they ought to be. Is it not fairly certain that one or two sections 
jof your organisation are not run on the most creditable lines ? 

With the Main Expense Schedule in front of the General Manager and Operating 
Engineer, exactly what is the problem to be tackled ? Obviously the object is 
to bring about a reduction of costs, costs in this sense embracing all charges and 
expenses. Let us endeavour to tabulate in a concise form the proposition : 

To reduce Running Costs by lowering 

(a) fuel consumption and fuel and oil prices; 

(b) the cost of man-hours on maintenance repairs; 

(c) establishment charges ; by elimination of unnecessary procedure and 

simplification of managerial methods ; by reduction or by being 
deferred. 

As already observed, it is a platitude to state that Running Costs will vary 
appreciably through physical (topogrs^hical) factors (state of roads, surfaces, 
gradients, etc.) beyond the control of the Operator, but it is an element not infre- 
quently overlooked, or at least underesflmated, w^hen making motor transport 
contracts, or endeavouring to secure comparable results with anotler service. 

It does not require long experience for the Operating Engineer to realise the 
fact that the principal item of expense in Road Transport in >vhich he can have 
a say,** to put it colloquially, is maintenance. Low initial cost of the vehicle 
may quickly fade into the background. 

Professor J. S. Haldane, in dealing with the complex biological subject of organism 
and life, points out that ** machines do not maintain themselves ; they do not 
mend themselves ; they do not reproduce themselves ; ** but, as was lately observed 
by Major Beaumont in his recent paper “ Some Aspects of Road Transport,’* read 
at the Institute of Transport Congress at Harrogate in May of this year : “ There 
are instances of owners who have operated first-class vehicles at the rate of i ,500 
miles a week, with little or no service attention, ai^ have complained of the wear 
and tear after 25 ,000 to 30,000 miles and before repairs have actually been required .** 
They believed, if they thought at all, that machines ^could maintain or mend 
themselves. 

In considering maintenance wc come to the enormously comprehensive subject 
of vehicle design — much too large a question to discourse upon within limits of 
this Paper, except to draw attention to a feature having an important bearing on 
maintenance cost, namely, accessibility of parts, by which is meant facility for 
effecting adjustment on the road, and for carrying out replacements and repairs 
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in t le workshop. In connection with the latter he it observed that labour is too 
expensive to be wasted uftnecessarily and, moreover, it involves that peculiarly 
insi lous but most important expense, vehicle lost time ; for it should be remembered 
t lat a lorry standing in the repair shop involves at least two charges : one, the 
repair bill itself ; two, capital standing idle ; and possibly a third, contingent 
losses of work and labour being held up for transport of materials ; or substitution. 

Another important feature is design and materials in relation to the specific 
suitability of vehicles for the particular work upon which they are employed. 
Speed, supeiTision, and lubrication by drivers, are all matters which have an 
important bearing on the behaviour of vehicles, reflected in running costs, and 
consequently need more than casual attention from the Operating Chief. 

One self-evident fact might perhaps be mentioned in connection with maintenance 
economy ; standardisation of the vehicle fleet to one make (possibly various sizes 
of one make, and Irom a maintenance viewpoint I favour the idea of engines 
and gear-boxes as separate units) gei^erally means carrying a smaller stock of 
replacement parts, with consequent sa\ing in store-room, store-keeping and 
sunk capital. 

Maintenance charges are, as a rule, largely made up of labour costs due to 
carrying out a repair in an old-fashioned way. A good quality portable tyre 
inflator is as essential as the provision of the best apparatus for speedily effecting 
tyre changing. With the atlvent of giant j>neumatic8 attention in this direction 
is even of greater importance than hitherto. Portable fitters’ benches mean much 
saving of time of men running about fon^-ools and small consumable stores. 

As Slated a few paragraphs above, working days lost is a phase which should be 
specially stressed, huel, oil, and wages are readily recorded, but such is not 
usually the case with an equally important, yet more subtle expense -lost time. 
A vehicle standing in’thc repair shop will, as already observed, generally represent 


a far heavier charge than the actual cost of repair. 

Maintenance costs can be substantially reduced if the mechanics in the Repair 
Shop are conscientious workers, and exndse special care in reassembling units after 
repair. Tightening up armbustion heads, or covers secured by a number ot bolts 
or studs, are examples where carelessness comes home to the management sooner 
or later ; undue strain, which .nay have been placed upon such parts, ulumately 
causing a fracture, for which the manufacturer or designer, or both, nmy be blamed. 

U ?very helpM in this connecuon to cultivate a decent feeling w.t t e men 

occasionally mentioning such failures as having occurred to somebody else through 
occasionally mem j ,„^ebody’s mechanic -thus instilling a sense of 

tern, tpirit in f»tWI """'“j b. 

be taught.*' 
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In the matter of keeping records special care is necessary to keep only such 
which have real practical value as distinct from those that are merely interesting, 
and that in as economical a manner as is possible. It is easy to keep many records 
which provide no really useful information and which do not justify the time and 
work expended on them. 

Although Henry Ford on a memorable occasion, when he was confronted with 
a financial problem in 1920, came down with a heavy hand on certain masses of 
statistics it should not be inferred that he does not keep statistical records, nor 
that they can be eliminated from a well-managed concern. 

While the keeping of records, f.e., the accumulation of significant data, is in 
some degree akin to the keeping of accounts, it is nevertheless distinct. Accounts 
will show what has been accomplished from the financial point of view, but records 
will enable valuable comparison to be made between various vehicles, drivers 
and ser\dces, and indicate a useful line of action for the purpose of checking 
leakages. Figures, qua figures, are of little value ; intelligent interpretation is 
called for to discern their intrinsic value. * 

To give help in the direction indicated it is suggested that consideration be given 
to the employment of graphic charts, of which I have made extensive use, both in 
civil and military spheres. Considerations of space have, however, compelled me 
to eliminate completely from this Paper the notes which I had prepared on the 
subject. ^ 

The Controllers of large Transport Organisations, having numerous branches 
or depots in various parts of the countty find it increasingly difficult to maintain 
touch with the activities of ever-expanding departments, and to such the institution 
of a Graphic Chart Section to provide a ready visualisation of affairs (and blue 
prints made from the original chart may usefully be employed for general circular- 
isation and comparison) is almost a sine qua non. But only in a slightly less degree 
should the Smaller Organisation regard Graphic Charts as matters of necessity. 

Printed Forms. 

Public Departments (State and Municipal) are frequently scoffed at because 
of their apparent love of forms, with innumerable ruled-off spaces for the insertion 
of information. Probably many still have unpleasant recollections of “ nil returns 
must be submitted."’ I have had sufficient experience to appreciate the value of 
specific blank spaces in forms and record returns. If one desires to ascertain 
definite information by correspondence from another party the sure way to obtain 
that information is to provide a blank space which ** hits him in the eye ” until 
he has spilled some ink giving attention to the detail. Take, for example, a driver’s 
log sheet ; if definite spaces were not provided thereon for recording miles, fuel 
and oil, and so on, it is quite certain that one or another would be frequently 
omitted. Tliere is also in motor transport management a psychological view-point 
in the filling up of forms ; drivers are not as a rule scholards ” enough to likr 
the job, and wherever possible they will shun the task ; so keen is their desire tn 
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a ^ report in the daily log that some will take especial care to avoid 

a nreakdown occurring. Tihisis an aspect that has probably not occurred to many. 

^ ^H^ttci method of obtaining information from one or many 
^ ^ sources than by means of spaced and ruled forms T would be glad to 
lear a lout it. Rtference to the incomc-tav forms is perhaps too painful to many, 
ut there is little doubt that Somerset House folk know their business well. 

Overheads. 


There is an ancient Egyptian Compendium, now in the British Museum, 
which announces in its title, with much highfalutin’ embroidery, that it gives 
information on the whole range of divine and human knowledge to the ignorant 
and learned alike. Apparently the subject of overheads ” is neither divine or 
human, for I failed to find any dissertation upon the cjuestion under discussion. 

1 he terrible thing about overheads is that it is difficult to live with them, and 
impossible to live without them. 

I have been at some pains to fjiid*in standard works a really comprehensive 
definition of the term “ Overheads,” but without success, and whilst in this 
gathering there is not likely to be any misapprehension of its meaning, it may be 
useful to propound a terse definition of the term. 

“ Overhead expemses ” include every chargeable component, other than wages 
and materials, employed in the functioning of a business. 

Owner-driver concerns invariably take* a rose-coloured view of the revenue 
possible, with corresponding umier-cstiniation of the outgoings. But one-man 
concerns arc not alone in their ignorance of the factor, for when 1 had business 
dealings with certain lirms in the Midlands in the ” early nineties ” 1 ran up 
against some cpiaint id< is fif overhead costs, which can best be expressed without 
exaggeration on the;^’ hues : 

Myself : What can \ou make me two of these for ? 

Manufacturer: Well now-, let me see! Four hours man’s time, say 5s.; 


material, sav 5s. ; that’s los. ; add a bob for profit. Price us. 

Observe the simple costing system ! No fooling about with on-costs and 
percentages for this and that! 

Result * Order placed by me. Bv the way, this firm is no longer in business. 
To emphasise the nature or actuality of the constituent “ Overhead and fixed 
charges generally,'’ I hep leave to digress for a monrent to show how an automobde, 
or any other article of commerc*. may he sold at less than ordinary cost ot production 

and yet htMhe means of realising a protit for the manufacturer. 

oL has no need to dehe int,. Higher Mathematics to J^omtratt effect 

of fixed foverhead) charges on the cost of production. I he following simple 
of fixed ( ^ to observe that scientific 

example clearly * u,,,, selling prices can he ventured 

r„“r.si l» . ..... «p." .>« 

procedure of our American competitors. 
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Original output : 500 cars per annum. 

Wages and material «» . . £30,000 

Fixed chaises . . . . . . . . . . 30,000 

500) 60,000 

£120 each 

£36,000 
30,000 


600) 66,000 

£110 each 

Thus by increasing the output by 100 ^rs^the cost of the original number is 
reduced by £10 each, giving the manufacturer an increased profit of £5,000. 

If, therefore, he chooses to dispose of the increased production of 100 cars as 
demonstration models to selected agents at £95 each, he makes a loss on them 
of 100 X 15 : £1,500. But he would have an increased profit of £3,500 on his 
total business. 

It may be urged that the example eked deals only with production units, but 
the Road Transport Operator who is producing and selling “ Road Miles,'* can 
adapt the principle outlined to his commodity and demonstrate its soundness. 

If the large railway groups which recently obtained Parliamentary Powers to 
engage in road transport work had been put under the obligation, as was at one 
time suggested, of keeping separate depot or town costs, the* “ Overhead " factor 
carrying with it a percentage of Administration Expenses (15) would have been 
of considerable importance so far as their Expense Account was concerned. 

Now let me strike a cheering note in this mournful tune of costs. 

An item not infrequently overlooked by ancillary transport undertakings is the 
distinct advertising value which exists in well-kept vehicles, and in this connection 
the Yanks have a slogan that “ painting pays dividends/* Does your company 
take cognizance of this point in its Profit and Loss Account, in the form of a book 
credit ? Probably not, because if brought into accounts it might raise the highly 
contentious question of liability to Income Tax ! •Receipts in respect of outside 
advertising are obviously revenue and therefore taxable. 

Many firms whose names will readily occur to you, obtain a full measure of the 
advertising value of a commercial vehicle by fitting special bodies designed to 
represent their particular article of merchandise, e.g., Pdmer Tyre Co. (large tyre 
section), Thermos bottle body, Electrolux cleaner body. Fountain-pen body, 
Hot-water geyser, Odol dentifrice, Watney’s beer-barrel body, Spiller’s food 
(plate-glass show-window)« 


Output increased to 600 cars per annum 

Wages and material . . 
Fixed charges . . 
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Apart from such striking advertising displays, smartly conditioned bodies, with 
their owners’ name in striking characters, are not without advertising value. It 
is a matter for considered judgment how far one should sacrifice utility by departing 
from the useful rectangular for the purpose of securing advertising value. 

If there is a difference of opinion as regards the advertising value of a transport 
vehicle body, few will dispute the view that dirty and ill-cared for vehicles are a 
reproach to the firm using them, and brand the house in a corresponding degree. 

It was observed, on page 176, that wc should ascertain how overheads could 
be eliminated, reduced or deferred. Doubtless the last term puzzled many hearers 
and I will now proceed to throw light upon the expression. 

Problems incidental to the distribution of Overhead Expenses are treated in a 
manner, startling in its novelty, in a pamphlet prepared by the Department of 
Manufacture of the United States Chamber of Commerce, Washington, D.C. » 
Originally issued in 1924, when industry generally was experiencing the results 
of the severe depression following the World War, the pamphlet was amplified 
and re-issued in 1927, and recently dcamt into my possession through the courtesy 
of my friend, Mr, Coker Clarkson, Oeneral Manager and Secretary of the Society 
of Automotive Engineers, New York, to whom I applied. 

The gist of the principles -somewhat daring to our conservative nature- 
outlined in this thought-provoking brochure is expressed in the following 


A Normal Year~tlw Hmims Standard. 

f^ir ton rieid. Under cost methods still largely in use, 
Our cost systems are far too oducM 

overhead expenses arc spread too m y . giving in the former case 

„ toll, in " «“ “ 

E “ Si s «•<■» » «» -i " " 

^ On Hn '^1 • Si Tfc i — 

- rrr rSESSS - 

There are expenses, wbeh connnu 

expenses that moreover, designated as overhead expenses, *0“'^ 

provide that these of a nor,«al y^r-that too mark on Ac 

Lsorbed and pro-rated on the ba^ pr<^ueUon-^«du^on 

«SSg fr;; year 

(AsimpleiUustratton of the working 

in the pamphlet). 
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This method of cost procedure has numerous advantages. For one thing it will 
eliminate the needless throttling of business by th^ impracticable attempt to 
load sub-normal production with greater charges than can or should be borne. 

Operation under a normal year basis. 

Ihe determining of a normal year is not an easy matter. It requires a long look 
behind and a far look ahead. It is by no means sufficient to accept the operations 
of the preceding year as the sole standard. The normal year is different for a 
new organisation or industry from what it is for one long established. * 

To establish normal unit overhead charges, two things must be determiripl : 

(1) Normal overhead expenses for the various department of the business 

( 2 ) Normal production. 

When the normal overhead expenses are di\'ided by the normal pro4uction, 
the result is the normal unit overhead charge 

Necessary (^ost System Adjusimetits. 

The accounting device used to secure operation on a basis ot a normal year is 
the now' familiar one of the Reserve, or a modification thereof. 

For the purposes of illustration, although the situation is not identical, let us 
recall how' a simple reserve, such as the reserve for bad debts, operates. 

Some Misunderstandings Clarified. 

I. The setting up of estimated overhead charges based on a normal year does 
not mean the abandonment or compromising of actual overhead costs. 

II. It is not the intention to forego or wipe out a single dollar of overhead expense 
that can be legitimately and fairly charged to oj^ration, sales or administration. 

Found Feasible in Practice. 

What has been stated is elementary and suggestive. Its aim is to stimulate 
interest and encourage such changes as are necessary ♦to meet progressive 
competition. 

Upon inquiry of the Department of Manufacture, establishments in such widely 
separated industries as paper, cutlery, envelopes, stove, and metal products are 
operating on the basis of a normal year and upon this basis distributing overhead. 

The pamphlet concludes with this sage observation : 

The treatment of overhead in the way indicated is not a panacea for all our 
industrial ills. The control of overhead in a manner fair to the business man as 
well as the consumer is one step and only one step toward realising more stable 
prices and eliminating those wild fluctuationi that culminate in industrial 
depressions. 

presumably it is much too revolutionary a step for our Bf)ard of Trade to assist 
the industrial community with a pamphlet on the subject, if not on similar lines. 
But perhaps one may inquire what our Chartered Institute of Accountants 01 
similar body is doing to assist business in the direction under discussion ? 

Now taking the figures given on page 180 and applying deferred appropriation 
of overhead charges, say, for example, 40 per cent., we get this: 



*7. 1929 JOU^J 


AL OF THE ROYAL SOCIETY OF ARTS 


183 


500 cars per annum. 

Wages ancf materials £30^000 

charges >£30,000, 60 per cent. . . 18,000 

500) 48,000 


And with the increased output of 600 cars per annum. 

^ ages and materials .. £36,000 

Fixed charges £30,000, 60 per cent. . . 18,000 

600) 54,000 


£96 each 


£90 each 

hueL- ln the search tor the most economical tucl it is frequently necessary 
tor operating engineers to make numerous practical experiments. Although the 
onl\ help I can give in tiiis connection is somewhat oi a negative character, it 
may ne\ertheless be of some service, 

hromtimeto time careful records, by a simple and not costly method, have been 
kept of the m.p.g. secured over recognised regular services by a large number of 
vehicles and some interesting, Jmt at the same time peculiar, results have been 
registered. 1 ests of well-known popular spirits (not job lots, which occasionally 
cornc on the market) - let us call them A, B, C and D- have been made on three 
principal types of vehicles, say F, L, H and IVI (Fords ; light vans (other than 
Fiords; Heavy Lorries; .uid Motorcycles) ; and it hasbeen found that whilst the spirits 
may come out quite deiinitely in order of merit A, B, C and D in the case of Fords, 
the same order did nut hold good for any one of the other three types. Some 
months later further tests showed that the order of merit wnth Fords was probably 
B, A, C, I), and other variations of order in the remaining types. Similar fluctua- 
tions arose when trying various number three grades of some of the suppliers, for 
test purposes these being of course treated as new fuels. It should be observed 
that none of the fuel companies had knowledge that the tests were being made 
and that the vspirits tried out were purchased in the ordinary way of trading. 
Presunialily the vacillating results were due to variations in the quality of spint. 
In order that the jiersonal e’quation in these trials should be eliminated as far as 
possible the tests were always made on a very large number of vehicles and in 
many different parts ot the country. , , , 

(L «f.i ''*■ f, ’p;™ 

f», heavy lorric h ».t "v«.»tily the l«t l« type., I« bong 

the sense of m.p*g' . , f heaw 

Many yca« ago I found ^ a miviure of three 

lorry, over the same long route, but with Uiiieunt 
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parts of No. 3 petrol, with one part of Benzol, gave the highest m.p*g., but more 
recent tests under similar conditions failed to confirm the tftirly results, and running 
on straight petrol was resumed. 

This seems an appropriate place to offer a brief observation upon ethyl. Much 
alarm (some real and some interested **) has from time to time been expressed as 
to the poisonous qualities of ethyl gas, and not infrequently, tests, by more or less 
competent experimenters, have been carried out to determine the degree of danger, 
if any, of using this particular fuel. The only observation I wish to make i^ this : 
that whenever a new chemical compound is invented or discovered, diftculty 
in the manufacture and use frequently arises in the early stages of its introduction, 
but it is usual for all such difficulties to he overcome by the application of simple 
precautions. There was a similar apprehension when celluloid articles were 
first introduced, and still later, when petrol was first used. 

Oils, — In a similar search for the most economical lubricating oil it might at 
once be mentioned that really satisfactory supplies (satisfactory- both as regards 
quality and price) are obtainable from purely British manufacturers ; the origin 
of the crude may not, of course, be British, but when the usual refining, distillation 
and blending operations have been carried out, satisfactory and consistently good 
results have been secured from purely British manufacturers. 

The practice is probably universal for all vehicle manufacturers to impress 
upon their customers the importance of using only high-grade oils if they wish 
to secure good service. Most of us have found it difficult to follow the petty 
whimsies and fine-spun casuistries of the, oil traveller, but space again bids me 
take heed, and on this occasion it should merely be observ-ed that high-grade 
oil is not necessarily synonymous with “ high-priced ” oil. I must content 
myself with the expression of what I believe to be a golden rule : — 

Continuous skilled care of the condition of the bearings and shafts is essential if 
the lubrication problem is to be successfully mastered — “ mastered in this case 
embracing the all-important matter of economy in consumption. If the practice 
enunciated be diligently pursued there is hardly any factor in vehicle maintenance 
that will better repay one. 

As must have been the case with many other fleet operators, I was grievously 
troubled at the loss of gallons of cylinder oil when large engines were taken down 
for overhaul or other reason, and very many years ago I tried the scheme of again 
bringing into use the drawn-off oil. The oil drawn off from one type of vehicle 
(the small vessel used for drawing off was kept scrupfilously clean) was stored in a 
receptacle and allowed to remain for a week or two, thus giving the fine solid 
particles (dirt or metal) in suspension time to settle. A quantity of the used oil 
was then put into a large cylinder and the upper strata syphoned off into a filter 
chamber electrically heated, to facilitate flow and to drive off any lighter diluent 
such as petrol— and the oil thus treated was returned into the engine sump after 
being mixed with an equal quantity of entirely fresh oil of the same manufacture, 
i.e*, 50/ 50 old and new oils. This apparent misgiving (adding fresh oil) on my part 
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the vvr!'^fi^ ***'^'^ “"'P'y filtering the used oil to ell „ 

bv iln^- “f ®‘»-bo". but I countered this objection, when JSdf 

t>4ector was prepared to demonstrate that such minute soft 
th‘ If ^h^^mselves deleterious ; it may be rank heresy, but I do not 

in any arm is caused by their presence, believing them to partake somewhat 
e nature of a solid lubricant, e.g., natural graphite, asbestos and the like, 
wou to hear the views of oil technologists on the point. Prominence 

Th’ ^ leading Transport Journals. 

IS act, at an) rate, emerged from my tests : no breakdown, or excessive wear 
on bearing surfaces was ever traceable to the use of the mixture and the saving 
in a year s consumption ran into a considerable sum. Recent inquiry has elicited 
the fact that the practice thus instituted still continues with substantial savings. 

1 he subject ol lubricating oil cannot be more aptly closed than by repeating an 
observation made many years ago hymiy friend Mr. Meyrick Jones, A.M.I.M.E., 
which expresses most succinctly tlic whole question of lubrication. “ (generosity 
is expensive and messy, niggardliness is dangerous.’' Pages cannot point a moral 
so etlectively as these few words, 

Effect nf Desigu upon Maintenance. -Time preventing too great an elaboration 
of design features, such as Brakes, their functioning and methods of operation ; 
Carburation characteristics, etc., etc., a»d bearing in mind that the subject is 
Cost Reduction, I must contend myself with inviting attention to one point only, 
namely, weight reduction. ’ 

Whilst time will not permit a discussion of the vexed question of unsprung 
sveiglit, the subject is mentioned merely to provide the opportunity for urging 
that designers shovhl continue to study this important factor in, among other 
things, tyre costs, hd'orn unsprung weight it is a very short step to the considera- 
tion of springs and spring design, but in passing on rapidly to other problems 
1 desire to observe that there is still fame and fortune awaiting the enfants perdus 
of Science, as they have been called, who will give us a spring. that while 
functioning efiidently with a full load does not hammer unmercifully human, 
as well as inanimate, freight, when partly loaded. 

Students in “ Spring Design ” will probably be told that the ground has been 
thoroughly covered and nothing more can be done. It is possible, of course, to 
prove by logic almost anything cannot be done, but the deuce is that whilst we 
m aiding, someone is doing it, so 1 trust that “ automobile evergreens ,^11 
continue “ hopeful." remembering “ Conquest ensues where courage leads the 

ft is of the utmost importance that designers give special attention to keeping 
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when the Post Office Department instituted its own model of bicycle, I expended a 
large amount of time and trouble in effecting a reductipn in the weight of the 
machine without unduly impairing its strength for the arduous conditions of service, 
and finally the question resolved itself into saving an ounce here and an ounce 
there. Similarly I believe it is up to designers of commercial vehicles to 
jettison a pound here and a pound there. In the case of the bicycle the results 
achieved meant reduced nervous exhaustion and less expenditure of muscular 
tissue on the part of the rider, but in the case of the commercial vehicle it means 
less expenditure in various directions of pounds, shillings and pence. Incidentally, 
in this connection it is not irrelevant to mention one of the great advanta|es of 
road over railway transport, namely, the great reduction possible in the str<ingth 
and weight of packing cases and materials for most classes of merchandise. 

People have for many years associated weight with strength. Plenty of beef 
in design may look well at Olympia, but the economical value of low weights, 
consistent W'ith essential strength and rigidity, is of primary importance in 
economical running, and it behoves designefs to give more than cursory attention 
to this subject. Unnecessary w'eight means waste ; as Henry says, “ Weight 
is only useful in a steam-roller. There is but little doubt that the employment 
of steel pressings scientifically welded or of some of the lighter metals and woods, 
or a combination of both, on parts where sheer strength is not of paramount 
importance, is one direction in which improvements might be made. 

Mainly as a provocative I seriously^submit that most designers are largely 
deficient in the dramatic instinct, which enable# a man to put himself for the 
moment into the condition and mood of men entirely unlike himself in training 
and conditions, really an indispensable element in the make-up of an efficient 
designer. Granted it is difficult for a man with the engineer’s knowledge to 
visualise the ignorance of the average user of vans. The dramatic instinct culti- 
vated in other spheres — administrative and managerial- is not, of course, without 
profit. 

Better co-operation between the chassis and body departments is called for. 
Erecting aftd fitting is an easy job in the makers’ works where all adjustments 
are made with free head room ; when the stature of the late Little Tich is 
standardised by the S.M.M.T. or B.E.S.A. for all drivers and mechanics, then 
detailed adjustment on the road upon carefully stowed away parts may be possible. 
Many accessories, too, might be considerably lightened without lowering their 
efficiency. • 

Some folk imagine a job cannot be dfme too well, a view to which 1 do 
not subscribe. There is quite a lot of work too well done; it will probably be 
agreed that here we have a question of peculiar difficulty, as if a comparatively 
low standard of finish be permitted for any part, what will be the effect upon the 
mechanics, when working upon other parts, demanding a higher standard ? It 
may be the solution would lie in a higher inspection standard ; perhaps where 
craftsmen are not involved and production is pure repetition in the hands of 
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machine tenders, the point does not become acute. But how about a highly 
finished exterior of a cj^inder casting ? Does it produce another H.P. or not ? 
Again, machining the curved surface of an oil inspection door, and similar work 
of a costly nature, can be completely dispensed with by using an efficient blanketing 
material , which 1 believe I was the first to use some few years since. Believing 
in passing on a good thing, especially as it is British throughout, I do not hesitate 
to name the material in question, “ Langite,” made by the Cork Manufacturing 
Company of Chingford. Although apparently most manufacturers seem to be 
using this in one form or another, very few seem to be taking full advantage of 
its use to eliminate or reduce machining. 

Depreciation. - I prefer to put this as a Running Cost rather than a Standing 
Charge, although it is agreed depreciation goes on even if, and when, the vehicle 
is standing idle for any appreciable degree. 

As regards the method of calculating depreciation 1 would refer to my Paper 
on the subject read before the Society of Automobile Engineers in America in 
1913 and publisiied in the Proceeciings* of the Institution of Automobile Engineers. 
The only additional observation 1 have to make is that as the result of subsequent 
experience (f.e., subsequent to 1913) discussion with my late colleagues in 
the Post Office, an average life of the various classes of vehicles for the purpose 
of dej>rcciation can be decided upon and depreciation calculated on the straight 
line method— -with a residual value of 20’X, in each class of vehicle—which, by 
the way, may range from a motor-cycle ccfmbination up to a iz-toii lorry. Obviously 
the residual value will vary in froporty)!! to the amount spent upon maintenance, 
and tiie almost perennial cuts in market prices of vehicles. 

It will be seen in the Main Expense Schedule that 1 have ditterentiated between 
the chassis, bodv, etc , t practice which is recommended, especially in view o 
the fact that man? costly bodies have now been brought into use, which should 


outlast two or mure chassis. , . 1 1 r 

Interest Charge on Copita/.-There are at least two schools of thought, holding 

JiLridlv oU-J •» *' 1"“'“ *',Th SI 

c • . rh'iroe in respect of capital, and whilst recognizing that 1 :he question 
of an interest charge n ion of such a charge 

::rhSS«HUs. Beti^ 

;:al";irttuuge^ " 

money is an operation cost.^nd must insurance should 

Insurance. -It « perhaps a moo pm^^ ,, 

be for “ all risks or only I differentiate between 

accidental damage is conci rnt , ^ repair 

accidental and ordinary^ 'r!'""",,, emploved, numerous minor repairs 


• Vol. vn. p. 5^;- rf 
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an insurance policy, but the trouble and difficulty in coming to an agreement 
renders such procedure not worth while. Probably the solution is to be found 
in “ the assured bearing the first part of each accident,” with a corresponding 
reduction in the preniium. As regards pleasure vehicles, it is a difficult point to 
decide ; much can be said on either side. But it is thought that Total Loss 
and Third Party Liability ” insurance of vehicles will generally be an agreed item 
and even if the organisation is of sufficient magnitude to carry its own insurance, 
then a charge (the recognised standard rate made by an Insurance Company) 
should be debited as an operating expense. I'his will, at any rate, make t e 


operator’s costs comparable with those ol another. 

In conclusion : King Solomon, who, in his time, was one of the g C' 
employers of skilled labour, a real Captain of Industry, as the term runs, an 
who rightlv or otherwise, is credited with an abundance of wisdom, discoverec 
and placedon record (Proverbs xi, 24), “ >s that scattereth and ™eth 

vet more" 1 tvoukl commend thia,ancient and aterUng adv.ee to those of ^ 
'hearers, uho, possessing information on the points raised, are not disposed 

» C*-- .!» .0 te ca.~, i. 
for the crit.e has his proper place in the scheme of thmgs ,t only as 
spwr to efficiency 


BlBLlO'bRAPll’i' 


Whenever I have consciously derft'cd inadvertently put 

veiitcrs due acimowledgcment has ^ ^ observe that “ when a 

fonvard as ordinal an idea 1 tL hammered into shape on the 

have fiti'cn utterance to it before. 

i \r h ” hv Ufnrv Ford (Heincmann)- 
“ Mv Life and Vt ork , ^ . iienrv Ford (Harrap Sj Co.). 

My Philosophy ot ,^„^or Machinist Co., New York). 

•• Kxtraels from Chordal s j,, bourne (The Library Press). 

Factor,' .\dmi.ustral.on ^ (Macdonald & Evans). 

:: 


OlSCL'SSlON. 

Tm l„ .™u not »»' “ i ,„J ,i«ta n«tt»' «” 

nak* a few PfPf “'onhc vehicle, the fuel to he uscM oo„,ber 
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of any scheme of accounting of costs depended very largely upon the way in which 
the headings were laid out, and the study which was pvft into them. The staff,, 
when they came to fill in the records, should never have any hesitation as to the 
heading under which a particular item should be placed. If sufficient thought were 
given to the headings, so that there was no possibility of their being misunderstood, 
something reliable in the way of results might be expected. 

The lecturer, in speaking of the lengths of pedantic accuracy, had instanced 
the case of Mount Everest, which, he learned in his early days, was 29,002 feet 
high. Nevertheless, the speaker had found that if one were making a statistical 
statement, it W'as the easiest thing, after all, to take the shillings and pence, or the 
decimal points, and not to rely upon the broad even figures. If one did adjust 
figures to a broad level, leaving out the shillings and pence, it was very likely tiiat 
a great deal more time would be wasted afterwards in finding out which item had 
been adjusted too loosely than would have been spent at the beginning in a close 
computation. 

With regard to the lecturer's definition of “ overhead,*’ namely, “ overhead 
expenses include every chargeable component other than wages and materials 
employed in the functioning of a business,** Jie felt that the definition was not a 
good one from the manufacturer’s point of view, because the overhead expenses 
included a very large amount of wages. He would like to see a better definition 
than that, though he was not going to attempt one himself. 

With regard to the American scheme which the lecturer had described, of carrying 
forward a portion of the fixed charges into the next year, this was very good if the 
matter were taken from the sales point of view, but at the end of the year when the 
balance sheet was placed before the auditors, they were not likely to allow something 
to be carried forw'ard as an asset which, while not at present an asset, it wa.s hoped 
would be such in the near future. Therefore, the carrying forward of this portion 
of establishment charges depended upon the ability to fix upon a normal year. 
The difficulties which he himself had encountered in this respect might not be 
the difficulties of others, but since the war, or since the slump in 1921, efforts to 
get down to a normal year had been wholly unsuccessful. T^^is was because of 
improvements and alterations in design and manufacture, and the distribution 
of establishment charges did not stand still, so that alterations had continually to 
be made. He supposed that if they could sit down and make one kind of vehicle, 
and one only, ovp* a number of years, normality might be rc^ached, but under 
present conditions he did not see how, at any rate in commercial manufacture, 
the normal year was to be obtained. 

There were very many ways of distributing overhead charges. The rough and 
ready method was to take a percentage on the labour and material, I'hat was a 
bad method. Another rough and ready method, rather better, but still bad, was 
to take a percentage on the labour. The problem was that if a vehicle were made 
it had to be sold as one unit, and also to be sold as^oo units — that is to say, the 
manufacturer mu.st know the cost of the parts if he was to do the thing properly. 
The only way of distributing the overhead charges with approximate correctness 
was to distribute them on the basis of hours worked. The hours worked in the 
various departments were obtained, the expenses of those departments were also 
taken, and the expenses placed on the hours worked. I’he time worked by an 
apprentice might represent 3d. an hour, and the time by an ordinary workman 
IS. 6d. an hour, so that to put the establishment charges on the basis of labour 
alone might give a result very wide of the mark. No proper distribution was obtained 
by taking a percentage on the wages ; it must be taken on the time actually worked. 
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ww' ^<^pi*eciation there was one intcrestin^f point. Here he noticed 
vfll must be^ misprint in the printed paper, which spoke of a residual 

H ^ cent, in each class of vehicle. The lecturer had said 20 per cent, 

r I c was hoping that it was 2 per cent., and honestly he felt that 2 per cent. 
esKuji \alue was a great deal nearer the mark than 20 per cent, under present 
conditions. 


> H. A. J. WALDKcmAVE (Deputy Comptroller and Accountant-General, G.P.O.} 
sau that as a very old friend of the lecturer’s, and one who had been in fairly close 
touch w ith him until the time wlien, to the great regret of his colleagues in the Post 
ice, he had to give up the work, it had given him great pleasure to listen to the 
paper, the more so because the lecturer’s raev manner made one feel that the effects 
of the illness from which he had been suffering w^ere disappearing. The lecture had 
hrou^.dit out a very large number of important points in connection with the profitable 
running of a motor service, I'he point of chief interest in the paper to those who were 
concerned wnth the accounting side was perhaps his treatment of overheads, and 
here he must agree with the Chaimian that the lecturer's definition of overhead 
costs left something to he desired ; i# seemed to him to be too simple. Everyone 
liked simple things if they could hfe obtained, and in that connection he might say 
that he appreciated the lecturer’s preference for the straight line system of deprecia- 
tion, which had the great merit of combining simplicity and safety. But there 
were cases in which it was possible to he too simple, and he thought the lecturer 
had been too simple in his definition of overheads. He had stated that overheads 
consisted of all expenses other than wages and materials. That w^as not a universal 
definition of overheads, as could be illustrated from a branch of the Post Office 
business, which corresponded, of course, wath any shop business in this respect. 
In the Post Office, or in a shop, tliere mu^ be a staff on duty from the time the counter 
was open until it was closed, and yet for a considerable part of that lime no customer 
might be engaging the service of the man or woman on the other side of the counter. 


In the case of the Post Office the amount of unoccupied time in that sense — not 
wholly unoccupied, because, of course, people were doing odd jobs in the intervals 
was very consideralile ; indeed it was so large that if he gave the figure it might be 
said that this was another instance of l*ost Office inefficiency. But in any business 
it was a large figure. Now, that amount, which was wage cost, was really overhead. 
^I'his was a case where the wages were themselves overhead co^s. Perhaps a.s a 
<-omparativelv simple definition of overhead, he might suggest that overhead costs were 
^he expenses\vhich did not vary directly with the volume of business. They either 
did not varv at all, or, what was more common, they varied indirectly, lie would 
say that expenses which did not vary at all only occurred in the case of absolutely 
stationary business ; if the business was a developing one, the overhead expenses 
varied perhaps spasmodically or perhaps regularly, hut varied as a rule indirectly, 
i'he relation of that indirect^ and it might he spasmodic, variation to the direc 
iptmses was a matter for indhidual study. It could not he said to he the same m 
iinv two classes of business, or in any two businesses, but it was just the study of the 
Sbn between those two things which made the difference between the running of 

« business properly and ^.najle which the lecturer had left as a 

In running the motor bus.ness, , Was it to run so many 

legacy to The postman-driver had to leave his vehicle 

miles, or to deliver so many paree . . i ^ 
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not be running, according to the regulations and the way in which the man concerned 
observed them. But the running of the engine was of ^he nature of an overhead 
cost, although it was a running cost. Whether a thing was a running cost or an over- 
head cost depended partly upon the nature of the business, and this made it difficult 
to get down to units in a business like that of the Post Office. All the expenses 
which were going on, due to waste of time, whether the loitering of the driver, his 
failure to fit in closely to a schedule, or, perhaps, the accountant calling for accounts, 
and so on, if it could be cut out, was so much saving. 

‘ With regard to depreciation, he did not agree that this should be treated as a 
running cost. Part of depreciation was wear and tear that varied with the running, 
part was w’ear and tear that did not vary with the running, and part of it was sknply 
due to lapse of time, or obsolescence, which took place whether the car was running 
or not. Again, he w'ould suggest that the lecturer had tried to simplify things a little 
too much. 


Major E. S. Beaumont said that the lecture had covered a very wide field and it 
would take a long time to discuss the numerous questions which had been introduced. 
The question of overheads was capable of mui:h further argument than could be given 
to it that evening. The lecturer had made one*statement w^ith which he was much 
in sympathy, namely, that the first requirement was that one should somewhere and 
somehow’ include all the costs. A mistake might perhaps be made in including what 
was a fixed charge in a running charge, or vice-versa, but what w^as wanted first of all 
was the final result, and secondly, the analysis of the costs. 

A confusion seemed to exist between what he himself would regard as depreciation 
proper, namely, obsolescence, the WTitiijp-off of plant value on the one hand, and 
maintenance and repair charges on the other. ^Phosc w^erc distinct things, and should 
not be merged in any w^ay. ^ * 

The question had been raised as to how far costs should be detailed. The speaker 
had had occasion to devote a good many years of his life to the study of these questions, 
and he had early come to the conclusion that the mere accumulation of figures and 
forms served very little useful purpose. The fundamental thing was to set up a 
system capable of being digested by those w’ho were responsible for carr>dng out the 
w^ork. He knew that there was a certain moral value attached to forms. If they had 
to be observed there was a probability of continuing good behaviour on the part of 
those members of the staff who had to be watched or directed. But the primary 
purpose of, 0 ny system was undoubtedly to know where the money was going, whether 
things were improving or not, and again from his personal experience he found that 
these fundamental things could be ascertained with quite elementary recording 
systems. The Chairman had referred to the fact that the principles of precision 
and accuracy must be supported, but the speaker felt that when it came to statistical 
facts upon which sound conclusions had to be reached, simple systems, as a rule, 
sufficed very well. ^ 

The statement that not to spend money did not necessarily mean economy, was 
very true. It was only necessary to instance the fact that things could be bought too 
cheaply — that while less expenditure was incurred, such expenditure was incurred 
improperly. 

S^e of the figures which the lecturer had given might be criticised, but he had 
reminded his audience that the different transport organisations and businesses 
differed very greatly from one another. In fact, it was difficult to establish a proper 
comparison between one set of cost figures and another set. Not 6nly did the circum- 
stances of the business vary, but the systems employed by different firms varied, 
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and therefore, if one set out to exchange costs with the idea of discovering . 
stood in relation to somebody else, it was inevitable to make allowances or c 
factors which one or other had not got. * . 

He agreed also entirely with the reference to invisible losses, lost vehicle time, 
lost repair time. This was one of those things which were considera y ne > 
and by no means sufficient attention was given to the waste transporta on 
weight. Even the majority of vehicle workers, he believed, ai e 0 ap 

that the carrying of a spare can of petrol was often a source o weig an 

‘“iv question of the standardisation of the fleet with a view ^ /nS 

eeonntnics was good so far as it went, but there was the old provtr a ou 
all the eggs into one basket. Otherwise, to secure fr 

well. fU cordially supported the reference for the nn-d of a 

,n all workers onttaued in the transport industry, whether those workmR on an hourly 

wage or those in responsible positions. th'\t svstem 

On the question of deferred overheads, he thought that the ^ ^ 

should not be conceded to America, h had been 

country, for example, in connection wj^h the genera ovtra^ ' ' ^ provision for the 
So long as a man knew what he wa* doing and was ma -m!, p 
expenditure, he supposed that no danger was meurred, b 

overhead charges were concerned, and the prcd.c ton « '"^nels perhaps 
vvonki enable those charges to be spread accurately over the luture, 

on dangerous ground. 

, vv„,. 

. 1 ^invornment Department it 


M,., K. Vii-roH AMstios stated Jr::; Isy "r the 

Uepartnum, and e-ven in a (.ovsjrnmt ^ 

advantages that accrued trorn such ” ,^,,r„„i,ro,„lulol was reduced during 

cvethng. by costing, • .\j,ierica ai the sSt'^rt of the war, 

h vvar frotit ,,s. a pmmd. which was in rqtS. This 

,0 somewhere about tod. ■ ; nd ^ in the various factor.es, 

was brought jn,. smile should be raised when the question 

orcwting'irtinvx-rntnc Departments wxs ^ j,] accounts should 

" - -h Chatmiun h.ul stated tlw ver>' ^ ^ ,^in the majority 

which had to , i„t_ namely, the question ot 

and whether ^eSurmanhadsaidthat ‘‘""f ‘^at the Ln-hour 

r: rrf “ - — -- 

and P”"" ’ 
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in that way than if he had kept the ledger in the ordinary manner in pounds, 
shillings and pence. The use of decimals had to be looiked upon with particular 
care. If they w^ere taken to three places and added together quite big differences 
were sometimes forthcoming. 

Mr. John Walton said that without wishing to he unduly critical of the lecture,, 
he thought the lecturer had skated rather lightly over a number of points. In 
considering costs from a company’s point of view there had to be considered the 
financial accounts, the operating accounts, and the engineering schedule of repairs. 
From an operating point of view, in a properly constituted business, cafe would 
be taken of the overheads which came from the engineering side as a fixed reserve^ 
and these would be carried on right through the year. The engineer ha(T^to have 
detailed costs and to make up his overheads into detailed figures, which should 
be linked more or less with the reserve. He was inclined to agree with the Chairman 
that the man-hour system was the only way in which it was possible to obtain a 
satisfactory account for an ot^erhead. 

Mr. Victor Amsdon hoped he might be pgntnitted a further word about deferred 
charges. As the Chairman had said, it was difficult to get a normal year. If a 
normal year could be found so much the better, but within the normal year, if it 
wzs necessary to deal with short period costs, the question of seasonal variations 
came in. He would like to know whether it was advisable, supposing the .output 
was low in one month, to vary the overhead charges accordingly. 


Miss M. S. Neall complained of the^femark of the lecturer that cost accounting 
was too rigid. She would suggest, on the contrary that rigidity was very necessary'. 
It was essential that every expenditure shoidd be known. If it w'as known it enabled 
one either to keep a department running or to shut it up, or, alternati\'cly, to reduce 
the overhead charges. She maintained that all costs must be rigid. 

She was also surprised that the lecturer had not mentioned the question of carrying 
full loads in transport. In the business in which she was enj|aged the endeavour 
was continually made to cut out unproductive time, and to reduce every cost ; 
but when this had been done it W'as necessary^ to see that the vehicles were fully 
loaded. 

So far as carjyijffJfe costs to reserve w'as concerned, surely the ideal that the costing 
accountant' should aim at was to cover his expenses month by month, if this were 
done the directors were in touch with the business as it was going. She suggested 
that transport costs should be covered in this way, even journey by journey and 
load by load. 

Capt. a. Hudson desired to emphasise the poir^ made by a previous speaker 
that the records could be over-elaborate. While it was desirable to have every 
item of costs, he was a firm believer in the necessity for cutting out unnecessary 
records. He could exemplify this by mentioning that a few years ago it was his 
privilege to go with a colleague to Germany to investigate certain features of 
Government transport in that country. The cost record system in vogue was 
examined, and he was amaxed to find that a nation which was supposed to be a 
pattern of efficiency kept records such as a detailed mileage record for every tyre 
on every vehicle. There had been another example of the same sort of thing in 
the remark of a previous speaker about the Post Office. Was it a proper thing 
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its encinc ead or running cost that proportion of the vehicle’s time while 

seemed to hi wRen the man in charge got out to deliver a parcel ? This 

had the onn example of what the costing accountant would do if he 

the accountant set out on the one hand to bring down 

s, >ut on the other he was bringing up the cost of accounting. 

the f explained that he had not made any such suggestion as that 

mt'relv h? u ^'hile the engine was running should be computed. He had 
m‘^rtU brought forward that case as a passing illustration. 


in the / r said that during the last three years he had been concerned 

^ firm whose cost system consisted of nothing else but the 
tfs o uages and rnatenai ; account had not even been taken of rent, rates, taxes^ 
power, light, or anything of the kind, and the firm had lasted for five years ; it 
^as true that it had a millionaire at the back of it, but even he got tired at the end. 

le trouble he fiuind in business was not so much in learning w^hat the overhead 
charges were, ()r what they amountet^to, as in finding a method of charging up 
to individual jobs. He thought if^t every type of business had to find a costing 
system of its own. No costing system would apply to every business. For 
example, if the hours-wages basis were taken there might be one man in charge 
of a nuichine which cost £io and another man ui charge of a machine which cost 
l,S.ooo. ’I'here must be a different overhead on the lime of those tw'o men. 


IMh. W. Cui.iA said that whatever the ^osts were it was essential to have them 
all. ’I’he lecturer’s definition of ^overheads w^ould read more correctly if he said : 

Overhead expenses include every chargeable component, other than direct w^ages 
and materials,” With regard to the insidious losses incurred by standing time, 
he thought it was important to refer to the training of drivers and the avoidance 
of accidents which brought not only direct loss, but bad repute and indirect 
loss, and the tatigui^in labour, which he knew the lecturer had studied. The last 
speaker had mentioned the case of Woohvich Arsenal, and what he had said w^as 
perfectly true, except that it related to affairs twenty years ago. It was not true 
t(>-da>’. W hat the Cliairman had said as to the correct way of charging costs was 
now actually the method used in Woolwich Arsenal, and involvc^^^o difficulties. 


IVIajor W’^HFEi.FU, replying on the discussion, said that it had been generally more 
on the accounting than on the operatins side. He was ^lad that the Chairman agreed 
with his idea of hat ing printed forms, and the value of blank spaces, ruled squares ^d 
the like. These vhintts were essential. A blank space on a tonn was intended to 
“ hit the fellow in the eve,” and that was what was wanted. 

The Chairman had a'lso ma* a reference to his remarks on punctilious accuracy 
or accuracy carried to ridiculous lengths. His illustration '•t^^rding the height of 
Mount Fverest had an interesting little explanation given by Mr. Ackermann m hts 
hoor^ PonSar Fallacies ” Ascertainment of the height was made- originally by a 
^ok 1 opular fa metres and then someone converted this into leet. 

Frenchman, who gave it as 8,b40 metres, ane 

and failed to make the final digit a nought. Waldegrave, he would like to tell 

With m».<l .0 .h. kind „,en..l .om-. » 

him that prematura retirement did n despondency for the future. Mr. 

the form of futile fretting tor P ^ J P Waldegrave’s 

Waldegravc had criticised his definition ot otcint 
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alternative definition would show how overheads behaved, and not what they were. 
In trying to get his own definition, he was, of course, endeavouring to get it into the 
smallest possible space ; he could have extended it over a whole page. 

Mr. Waldegrave had certainly raised an interesting point as regards running 
and overhead cost allocation in the case of a postman delivering a Parcel and leaving 
his engine running ; but fortunately the all-important point was that the total 
cost would be included somewhere, although perhaps not strictly allocated. 

In reply to Major Beaumont, he did not think that costs could be detailed too far, 
al’ways, however, with the proviso that one did not overload the establiiihment 
Major Beaumont had been inclined to differ from him on standardisation in not 
having all one’s eggs in one basket. His answer was that this was a point to bi aimed 
at, but the difficulty in ever achimng it was its safeguard. Major Beaumofit also 
stated that deferred overheads w^ere not a new thing. I’hat was quite true, but his 
point was that in the past this had been dodged by accountants and others, and the 
thing really wanted to be regularised. 

The remark about costing systems being far too rigid, of which Miss Neall com- 
plained, was not his ow^n wwds, but a quotation from the American pamphlet, 
passages of which he had read. He agreechthat costing systems must he rigid in 
their compilation, IVliss Neall had also spoketf of the need for full loads. 7 Tiat, 
however, was not the engineer’s job ; it belonged to the managerial side. As to 
depreciation, a stage had nov' been reached when mileage and time could be blended 
in arriving at the estimate of this factor. 

As regards Mr. Cully, he rather reminded him of the Immortal Oliver, “ Please 
sir, 1 want some more.” It was true that he had made some close investigation into 
the field of the effects of fatigue upon l^^ur, but this and other phases, belonging 
more to the sphere of management than labour, must be relegated for discussion on 
another occasion. 

On the motion of the Chair.man, a hearty vote of thanks was accorded to Major 
Wheeler for his lecture, and the proceedings terminated. 


coRm:spONDi:NCjh: 


The ” WiLLANs ” Enoinf 

On Page 36 in your issue of the 22nd inst., there is an allusion to the engine invented 
by my old school-fellow, Peter Willans, as having been first used by Colonel Crompton 
directly coupled to a dynamo ; but the ” W^illans ” engine had been so used already 
in my presence at the Thanies-Ditton Works in the^ Spring of 1882 ; and the firat 
appearance in public of such combination occurred in October, 1883, in a train- 
lighting experiment on the District Railway, as described in a Paper read at a meeting 
of the Society of Telegraph Engineers, on the 13th March, 1884. 

On Pages 12 and 54 of Berly’s Electrical Directory, issued in November, 1881, 
Messrs. John and Henry Gwynne and Mr. Hodson had illustrated advertisements of 
their^epgines coupled directly to dynamos. 


W. H. Massey, M.InstC^B. 
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NOTES O.V BOOKS 

,80, -,805, By A. F. Fremantle. 

Ix)ndon . Allen and Unwin, Ltd. jOj, 

1 interest. It is lull of facts, indeed, but 

» I selected by a lustorian with a sense of wliat is important. 

< diiectlv drawn for the reader, others arc no less clear and 
X-t<^use tiey remain implicit. The style is dry, but it Hows so easily 
su^nons of the dinner gong is answered with nductcince ; it is to be hoped 
^‘cmanlle will soon give ns the sec('nd volume, which he promises 
conditionallv on the jireserit one receiving " a hivourabk^ \ erdict from the public.'* 
The England of whicli lu- writes was jianait of a geivTation tliat is more familiar 
to us through literature tli.in .aiiv otlun* in cmr history In 18^0, just a humlred 
years ago, C>aptain Marryalt was tliirly-eight, Suttees twentV'eighl, Ihsraeli 
twenty-six, Tliackeray ninidc^en. Dickens eight<*en, 'I'tollope fifttvn, and George 
Lliot ten. Tf slu‘ liad lane Austen woukl only have be(‘n iifty-five At any 

rate, the picture ue have of that vital, uKsm-sisteut age is incomparable. And yet 
it is not altogether “ a good Ukein'.ss.'’ so to s]>eak, though Disraeli with his “Sybil" 
tried bard to make it taiiiy literal. 

There developed in the early stages of th(’ Industrial Revolution th<‘ social 
diversity which was piuiiaps the ine\itable hard lot of the piom^er country. From 
that day to this there has been a gri'ater emphasis on the ditlerences between all 
sections of the comni\iiut\ in Kuglaud than on what they have in common. Our 
humanists comment with envy on the comparative geniality of life in 1’ ranee ; 
three ipiarters of a (entury ago ThacktTay, m his Pans Sketches, had anticipated 
all observations ot the sort. Mr. Fremairtie does not say too much about “British 
freedom," but he is bound to mention the pnde which its possessors look in it -to 
console themselves, no doubt, for the Uck of more positive lilessmgs. Speaking of 
the French, Thackeray wrol. ■ " K to our freedom we could but add a little of 

their happiness ! '' * , , ■ • < *1,, 

Faith m " laws " of economics played the sinister part at the begiiming ol the 

nineteenth centurv which faith m • laws •’ of progress played at the end 
the energy and determination which precipitated so much mis^ 

^rSn of a national vital, tv that sought .and found less ^o^ets than 

U. .™ mo*. .Mack. »'y 

caused by indigestion.” introducing the subject 

Mr. Fremantle dc^'S not ^j^scribe the events of the years 1801-1805 

indeed, before of aflairs at the close of the 


adequately ; 
in detail he 
eighteenth century 


^TetailhVgives«stwo.u.nd^l^ a very full 


eighteenth century. At tne enu leferences. 

WbUography. and also a most uw ^ and the age of 

In spite of all that has happene Fremantle shows us 

Htt, WelUngton and Ore>s have art ^ impending mastery, and pre- 

a generation animated, like our own, y 
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occupied far more with means than with ends. At least hard work was apt to be 
recompensed better a hundred and twenty-five 5’^ears ago than it is to-day : there 
was more elbow-room and less wa.ste of ability. It is*always possible that the 
general recognition of this waste will be one of the factors making for a tnore 
philosophical regime in the not too remote future. 


MEETINGS OF THE SOCIETY AFTER CHRISTMAS 


Ordinary Meetings 

Wednesday evenings, at 8 o’clock (unless otherwise announced). 

January 8. — Shaw Desmond, “ The Novel — What it is and what it is not.” P 
.Morley Horder, F.S.A., will preside. 

January 15. — ^Joseph Burton, A.R.C.Sc.I., of Pilkington's Tile and Pottery 
Company, Ltd., ” Quality in Pottery.” Proeessor H. E. Armstrong, Ph.D., LL.D., 
D.Sc., F.R.S., will preside. m 

January 22. — Gilbert Stone, Barrister-at-L^v, Legal Consultant to the .Advisory 
Council on Minerals of the Imperial Institute, ** Observations on the Mining Laws of 
the British Empire.” Sir Richard A. S. Redmayne, K.C.B., M.Sc., M.Inst.C.E., 
will preside. 

January 29. — Sir Thom.ks Holland, K.C.S.L, K.C.LPL, D.Sc., F'.R.S., Principal 
and Vice-Chancellor of Edinburgh University, ” The International Bearing of 
Mineral Products.” (Trueman Wood l^^cture). 

February 5. — Sir William Clare Lees, O.B.E. (British Economic Mission to 
South America), ” Some Aspects of the ^Juestiofi of IVade with South America.” 
Sir Edward T. F. Crowe, C.M.G., Comptroller General, Department of Overseas 
Trade, will preside. 

February 12. — Holbrook Jackson, Editorial Director of The Drapers’ Or- 
ganiser,” Colour Determination in the Fashion Trades.” The Rkuit Hon. Lord 
Ebury, D.S.O., M.C., Chairman, Army and Navy Co-operative Society, will preside. 

February 19. — ” Alfred Stevens, Architect, Sculptor, Painter.” 

February 26. — Profes.sor V. A. E, Crew', M.D., D.Sc., Ph.D., Director, Animal 
Breeding Reseat^ Department, I'nivcrsity of Edinburgh, ” Genetical Methods of 
Live St 0 iriie 4 lflf(!rovcment.” 

March 5. — Proees.sor Arthur R. Ling, M.Sc., FM.C., School of Malting and 
Brewing, University of Birmingham, ” Brewing as a Branch of Science.” Sir 
William Waters Butler, Bt., F.C.S., Past-President of the Institute of Brewing, 
will preside. 

March 12. — Professor G. Elliot Smith, M.D., F.R.S., ” The Human Brain.” 

March 19. — Mrs. Katherine B. Esdaile, “The Portrait in Nature, Monumental 
Sculpture.” 

March 26. — Howard Robertson, F.R.LB.A., Principal of the Architectural 
Association Schools. “ Architecture of To-day and To-morrow. 

April 2. — Nathaniel Lloyd, O.B.E. , F.S.A., “ Building Craftmanship.” 

April 30. — Rev, Percy Dearmer, D.D. 

May 7. — S. K. Ratcliffe, “ National Parks.” 

May 14.— H. Granville-Barker, “ A National Theatre.” 

May 28.—“ The Bi-centenary of Wedgwood.” Major FrAck Wedgwood will 
preside. 
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aini>ian section. 


Friday afternoons at 4,50 o’cl^k. 
of In™ TI^^Ma!Su"sroTTT'’ 

will preside. " » ’ S G.C.I.E. O.C.V.O.. 

March development in India,” 

Na^fon ”'^ (sIr‘ceom'^rf ’ ' K.C.LI.',., C.S.I,, ” 'I'he Maratha 


Dominions and Colonies Si-chon. 


lueaday afternoons at 4.:^o o’clock. 

January zH.^ Sir D^^lE^ Dali., K.C.B., 
Problems in Kenya.” 


D.Sc., LL.D., F.R.S., ” Settlers' 


February 25.- 

M AIK II 25. (). J. R. Hom'ahth, 0 ?B.h., M.A., Sci rctarv, British Association for 

t t Advamenient oi Science, ” I he Work ol the Britjsli Association in Relation to the 
Kmpire.” 

Ai^ril 29.-- 


CaNTDR IvEUB’l'KES. 

Monday evenings at 8 o’clock. 

Harold Wright (of Messrs. }\ iv: 1 ). C'olna^thi & Co.), ” Three Master Etchers: 
Rembrandt, Mcryon, Whistler.” ’Ehrce Lectures. January 20 and 27, February 3. 


Leutuhh 

Rembrandt’s 


1606-1669. 
Etchings of 
'Fhe portrait 
Tributes to 


L -'The Ktuhi t;s oe RiiMB»\NDT van Rijn, 
prcjiecessors tn etching. His earliest etchings, 
beggars. The illustrations of Biblical Mibjccts. Tie* Landscapes, 
etching.s. IniJuence ol Reinbrandi’s work ot\ suhsecjueni etchers. 

Rembrandt’s genius as an etcher. 

Lecture IL—The IvuTiiMis oi Charles Mekyon, 1821-2^^8. Meryon's 
parentage. His vouthful voyage to the South Seas. Rcturn^is m £ uroptu 
Initiation into painting and' etching. Etchings after Zeeman. The Paris 
etchings. 'Fhe Bourges and South Seas plates. I'he Portraits and other com- 
missioned plates. iMeryon as a Social Reformer and Poet. His death. Some 
tributes to his genius 

Lecture HI.— 'I'iie Eti:hinu.s oe Jameu McNkh.l Wiiistleb, 1834-1903. 
His studi-nl day.s. EtchmKS«of .Msace and Paris. He conies to London. The 
’ Thames series. I’he Portrails and Landscapes in drypoint. 'I'he Transition 
Period. The First Venetian series. The second Venetian series. 1 he Cameos. 
The Etchings of Tourainc, Paris, Brussels and the Netherlands. Whistler s 

influence on the revival of etching. Some tributes to his genius. 

Ali-RED B. .Seahlk, " Recent Improvements in Methods of Urickmakmg.” Three 
ictures. February 17 and 24, March 3. .... • , 

LkctoRE I --Brides still the most pleasing of artificial building materials ; 
some reasons for this. Hand-moulded bricks the most beautiful but too y 
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and too difficult to produce for many mod^^ r^quirWnents. Enormous quanAtes 
now needed yearly necessitate miechanical of production from many 

kind^ of materials. ; ' v*. 

Modern methods for making bifeki of t^ttc or potentially plastic clays. 
Plain Bricks, Rustic Bricks. <v 

Lecixire IL — Methods for making bflcks of day, shales, and other slightly 
plastic materials. The Stiff-plastic Process. The Semi-dry Process. The 
Tunnel Kiln and its effect on Brickworks Design. Multi-coloured Bricks. 

Lecture III. — Methods of making bricks of non-plastic materials. Sand^ 
lime Bricks. Slag Bricks. Clinker Bricks. Bricks from Colliery Tipr.f Cement 
or Concrete Bricks. Silica Firebricks. Magnesite Bricks. Zirconik Bricks. 
Sillimanite and allied Bricks. Conclusion. I 

Commander F. G. Cooper, R.D., R.N.R., “ Aids to Navigation.’* Three Lectures. 

March 24 and 31, April 7^^ 

Lecture I. — The Miiriner’s Compass in various forms. I'he Marine Chrono- 
meter. The Peiorus and Bearing Plates. Parallel Rulers and Protracmrs. The 
Station Pointer, The Sextant and Quadrant. Dividers. The Range Finder. 

Lecture II. — Sounding Machines^ and Echo Sounding. W.D. Finder. 
Submarine Sound Signals. Whistles an^ Syrens. Barcmieters and I'heimo- 
meters. The Baro-Cyclonometer (Algue’s). Telescopes and Binoculars. 

Lecture III. — Clear View Screen. Patent Logs. Chemikeeff Log. Naviga- 
tion in Fog. Leader Cable. Janus System of Signalling. Bel) Buoys, etc. Star 
Charts and Globes. Tide Charts. Nautical Tables and Books. NoctOvisor 
(Professor Baird’s). 


Dr. Mann Juvenile LecTURics. 

Captain C. W. R. Kniuht, M,C., F.R.P.S.,^'.Z.S. I’wo Lectures. Monday, 
December 30, at 3 o’clock, and Wednesefay, January J, at 3 o’clock. Illustrated by 
Cinematograph Films. 

Lecture I. — The Golden Eagle.” 

Lecture II. — Wild Life in the Treetops.” 

(Special tickets are required for these lectures). 


MEETlNORJJgVrt^IlER SOCIETIES 

duiumu'tFhe ensuing week. 


DuFMeUR JO Ho\ai insUtutc <>i 

BHmb v C^/ni3uit Suret, VV 3 ^0 pm llw Hon 
HumphrtJi Pakingtott, ‘ Aixhiinturc 

1 -Hott It Began '* (juvenile Lecturf) 


pAV, DtccF^fiikR 31 Royal jRbUtnUnn, at the In jtUii 
‘ %t>f IMi trfui 1 ii^trm nt, Savoy Pte< c, V\ C 3 y. in 
b K, K Hlftintlk, ttow vv<u done It) 

. Ucturt Il—Makuiff ftt Home 

IJljrAaftpon, institute of, at the Insottition of I k< triral 
Entpiteym, SdVo\ i%ce W < 3 43 p m luftmiHii 

yteUnt, Mr 


fU(jKnrui9, ' PaytcH and 


Vt«pRi>ax>A> Iamiakv 1 RovrI Itiatitutt* 6f 

Bntish, j Umdmt Sti<^ VV j 30 Ptm Ihe K<ai 
Uupi»hr< y P»kmj,ton ' I njj'Ubh Aithitecture, teclu^R 
fl How it 


W.( , 7.30 p,)u. Mr. A. Hollib, “ Mmlern 

Pro#;res« ■ it» Hclatu)i> to 1 ru« Value." 

Koval IristitMlion, at tho ln«t)tution ot Elet^trical 
1yij»irteere, Savoy Place, W.t . j p.m. Mr. S,. 
Gians’ilW, '* Ijjbw Thiujib were done tn Ancient 
L*n tun* HI' •IBuUdlng in Stone," 


I'huiay, J am'aky \ , . ArebiUM.t!!, Royal tn$titute oi British, 
0 1 onduii Strwtd, VV , 3. ;>« » i).iu, fhe ! Jw). Huihphjtey 
Pakmifftoj), " Bnijtlish Arrhitectum. Lecture IH* '• 
What h Means." {Juvenile taycture). 

Jm)U‘>r liiptitution ct Kiu;iiM*ns, 30 Vkiorla 


F, i . Wood's, *' Speedy ' ^ ^ 

Metd»o)c£[ Biigirtoerin, Ini»tltatlon of, Stotoey^fcffte, 
S.W. o p.m. Hi»e. Vuie-Adi»ifal R. W» 

*' Progrewi in Marine (Thomas l;^we 

Gray Ucture). 

SAtvRUAV, Ui»u<s«v 4. Royal Inatituiion, 

tiod <rf Ejaciricai Ewgtoewra, Savoy PlaeA W.C. 3 p,m 
Hfr. S. K, IL H0W Ihhiifa were iluitte hi 



